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Organic Chemistry. 


The Orders of Isomerism among Homologous Paraffins. By 
Sima M. Losanitscw (Ber., 1897, 30, 1917—1926).—The author has 
elaborated a table which indicates the number of possible isomerides 
for each member of the methane series from CH, to C,H,,: By a 
system of analysis which is explained in the paper, the number of 
isomerides belonging to each order of isomerism has been calculated 
and recorded in separate columns of the table. M. O. F. 


The Formation of Natural Petroleum and the Spontaneous 
Polymerisation of Hydrocarbons. By Cart ENGLER (Ber., 1897, 
30, 2358—2365).—The supposition that the natural petroleums have, 
asa rule, been formed by the distillation under pressure of fats derived 
from animal organisms, accounts for the fact that these oils contain 
extremely little nitrogen. It, however, does not appear to account for 
the high molecular weight, boiling point, and specific gravity of the 
constituents of the oil, since in all experiments which have been made 
on the distillation of fats, the product has consisted mainly of low 
boiling, light hydrocarbons, The author proposes to ascribe this to 
the gradual polymerisation of the light hydrocarbons which form thefirst 
product of the distillation, and has examined a number of distillates 
derived from various sources for evidence in favour of sucha gradual 
change in density. Samples of Galician petroleum were found to in- 
crease in specific gravity by 0°0011—0-0015 in about three weeks, whilst 
petroleum from Java increased by 0°01 in a few days. Similar results 
were obtained with distillates from coal tar and brown-coal tar. Finally, 
the fractions obtained by the distillation of fats under pressure were 
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proved to behave ina similar manner. The sp. gr. of one set of samples 
increased by about 0°002 in a month, whilst five other specimens which 
had been preserved for nine years had increased in sp. gr. during that 
time by 0016. It appears probable, therefore, that the comparatively 
high specific gravity of the constituents of natural petroleum has been 
acquired in this way during the extended period which has elapsed 
since the first production of the material. A. H. 


Formation of Olefines, Naphthenes,and Benzene Hydrocar- 
bons by the Distillation of Fats under Pressure. By Cari 
Encier and Tu. Lenmann (Ber., 1897, 30, 2365—2368).—The distil- 
late obtained by heating fish oil under pressure contains about 37 per 
cent. of olefines, which will combine with bromine or sulphuric acid. 
These are apparently mixtures of the various members of the series 
from hexylene up to nonylene. The presence of naphthenes could not 
be proved with certainty, but the composition of the various fractions 
after the removal of olefines and benzene derivatives appeared to point 
to the presence of small amounts of these hydrocarbons along with the 
paraffins. The benzene derivatives were recognised by conversion into 
their nitro-compounds, benzene, toluene, metaxylene, mesitylene, and 
pseudocumene being all detected. A. H. 


Purification of Commercial Acetylene. By Grora LuncE and 
Epuarp CEDERCREUTZ (Zeit. angw. Chem., 1897, 651—655).—(See this 


vol., ii, 54.) 


Rutheniocyanides. By Jas. Lewis Howe (J. Amer. Chem. Soc., 
1896, 18, 981—987. Compare Abstr., 1894, ii, 386).—A better yield 
of potassium rutheniocyanide, K,RuC,N,+3H,0, is obtained when 
potassium cyanide is fused with potassium ruthenionitrosochloride than 
when the ammonium salt is used. A good yield may also be obtained 
by fusing ruthenium with potassium hydroxide, dissolving the melt in 
water, and then boiling with potassium cyanide. Other methods were 
tried, but the amount of rutheniocyanide formed was extremely small. 
A number of reactions of rutheniocyanides are enumerated. Lead 
acetate gives a fine, white precipitate, soluble in nitric acid ; silver 
nitrate, a white, curdy precipitate, insoluble in ammonia or nitric acid ; 
ferric chloride, a rich purple precipitate which is soluble in water, but 
is reprecipitated by salts or alcohol; ferrous sulphate, a pale green 
precipitate changing to violet, and copper sulphate, a pale green, floccu- 
lent precipitate. Bromine changes the solution to a dark red ; nitric 
acid has no action in the cold, but on gently heating reddens the solu- 
tion. 

Two methods of purification applicable to such portions of ruthenio- 
cyanides as cannot be separated by crystallisation are given. 

A substance crystallising in thick, straw-coloured, hexagonal plates 
was obtained by boiling potassium ruthenionitrosochloride with a strong 
solution of potassium cyanide; this compound is still under investi- 

ation. 
. Barium rutheniocyanide, Ba,RuC,N,+6H,O, obtained from the 
potassium salt, crystallises in pale, straw-coloured, diamond-shaped 
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monoclinic crystals slightly soluble in cold water. It loses 54H,O at 
100°, and the remaining $H,0 at about 200°. . Jd. 


Does the Volume of a Liquid Change in Consequence of 
Alcoholic Fermentation ? By Timas Kosutdny (Landw. Versuchs.- 
Stat., 1897, 49, 173—183).—The results of the author’s experiments 
indicate that the volume of a saccharine liquid is not altered by fer- 
mentation, and that the volume of the sugar which is decomposed is 
the same as that of the alcohol produced. It is probable that the 
volume of the carbonic anhydride formed, considered as a liquid, is 
the same as that of the decomposed sugar and the newly formed 
alcohol ; that is to say, 1 vol. sugar = 1 vol. alcohol = 1 vol. liquid 
carbonic anhydride. N. H. J. M. 


Preparation of Ether Free from Alcohol. By P. FrirzscHe 
(Zeit. anal. Chem., 1897, 36, 298—302).—Ethyl hydrogen sulphate, 
when heated with sulphuric acid at 130—140°, yields only traces of 
ether, whilst at higher temperatures sulphurous anhydride and ethylene 
areevolved. (Compare Graham, Annalen, 1850, '75, 108, and Buignet, 
J. Pharm., 1850, [iii], 18, 130.) If the mixture is diluted with 10 
per cent. of water, small quantities of ether and alcohol are obtained, 
and if a larger proportion of water is used more ether is obtained, but 
it is always mixed with large quantities of alcohol. When the amount 
of water exceeds 50 per cent., ether is no longer formed, and alcchol is 
the sole product. The author recommends the following method for 
the preparation of ether free from alcohol. Four flasks, A, B, C and 
D, are so connected that the gas which is evolved from A passes 
through a tube leading nearly to the bottom of B, the other flasks are 
connected in a similar manner, and D in its turn is connected with a 
good condenser. An equal quantity of ethyl hydrogen sulphate or 
mixture of alcohol and sulphuric acid is placed in each flask, water is 
added to A, Band C so that A contains 33 per cent. of water, B 22 
and C about 10 per cent. A is strongly heated and B gently, C and D 
are gently heated as the ether begins to distil over from B. The contents 
of D should not increase to any appreciable extent, C should show a 
slight, and B a considerable, increase. When A yields no more vapours, 
its contents are removed and replaced by those of B. Similarly, those 
of C are passed into B, and those of D into C, a fresh supply of ethyl 
hydrogen sulphate being placed in D. In the usual preparation of 
ether by running alcohol into a heated mixture of alcohol and sulphuric 
acid, the vapours which pass over can be freed from alcohol by making 
them pass through a small flask containing ethyl hydrogen sulphate or 
even sulphuric acid. I. 58. 


Manufacture of Ethyl Hydrogen Sulphate from Gases Con- 
taining Ethylene. By P. Frirzscne (Zeit. anal. Chem., 1897, 36, 
303—306).—The gas, coal gas or gas from coke ovens, for example, is 
freed from tar, ammonia, benzene, and carbon bisulphide and then 
dried. The drying and removal of condensation products is ac- 
complished by treating the gas with dilute (under 80 per cent.) 
sulphuric acid at 70—80°. By this means, homologues of ethylene are 
also removed. The gas is then heated to 110—120° and passed 
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into the absorption apparatus. This consists of scrubbers kept at 
110—120°, and filled with acid-proof stones over which sulphuric acid 
trickles. Four of five of these are connected in series, the fresh acid 
being always run into the last scrubber where the gas makes its exit: 
after leaving this last scrubber, the acid is pumped to the top of the 
next and so on, until it contains 50—60 per cent. of ethyl hydrogen 


sulphate. It can then be used for the manufacture of alcohol or ether. 
J.J.8. 


Nitropropylic Alcohol. By Louis Henry (Rec. Trav. Chim., 
1897, 16, 189—192).—Twenty-five grams of nitroethane are added to 
a mixture of formaldehyde of 35 per cent. (30 grams) with an equal 
volume of water; several small pieces of potassium hydrogen car- 
bonate are thrown in, and the mixture is vigorously shaken. The 
action proceeds slowly, the temperature rises some 30°, and the nitro- 
ethane gradually disappears. The products of several experiments 
are united, extracted with ether, and the ether evaporated ; if the 
residue, after drying in a vacuum over sulphuric acid, is placed in a 
mixture of ice and salt, the greater part of the nitroisobutylic glycol 
(Abstr., 1896, i, 4) separates in a crystalline form. The residual 
liquid is subjected to repeated distillation under diminished pressure, 
when f-nitropropylic alcohol, NO,»>CHMe:CH,°OH, is obtained in 
the form of a colourless oil boiling at 120—122° under 32 mm. 
pressure; its sp. gr. =1'209 at 6°; it is readily soluble in ether, 
or in alcohol and ether. Phosphorus pentachloride converts it into 
nitropropylic chloride, NO,*CHMe’CH,Cl, boiling at 172—173°. 

J.J.58. 


Nitro-Alcohols. By Louis Henry (Rec. Trav. Chim., 1897, 16, 
193—207. Compare Abstr., 1896, i, and preceding abstract).— 

I. Nitro-alcohols containing C,. 

8-Nitropropylic alcohol, OH: OH,: CHMe:NO,, and -nitroisopro- 
pylic alcohol, NO,*CH,° CHMe: OH, have already been described. 
y-Nitropropylic alcohol, OH: CH,° CH,: CH,°NO,, is obtained by the 
action of silver nitrite on trimethylenic iodobydrin (next abstract). 
It is a colourless, somewhat viscous liquid, having a feebly pungent 
odour, and is readily soluble in water, alcohol or ether. Its sp. gr. 
=1°175 at 13°, and it distils at 138—140° under 32 mm. pressure. 
It readily condenses with piperidylcarbinol, C;H,,.N:CH,°OH, 
yielding a compound, OH:CH,*CH,*CH(NO,)-CH,°N.C,H,,, which 
crystallises in large needles melting at 70—71°. The acetate, 
NO,°CH,°CH,°CH,°OAe, is a colourless liquid boiling at 140—142° 
under 38 mm. pressure. Its sp. gr. =1'191 at 16° 

II. Nitro-alcohols containing C,. 

B-Nitrodiethylcarbinol, NO,* CH Me: CH(OH):CH,Me, is formed by 
the addition of nitroethane to propaldehyde, It is a colourless liquid 
with a slight aldehydic odour, and is readily soluble in alcohol or 
ether. Its sp. gr. =1:071 at 14°, and it boils at 118—121° under 
43 mm. pressure. Methyl-a-nitropropylcarbinol, obtained by the 
addition of nitropropane, CH,Me°CH,°NO,, to acetaldehyde, dis- 
tils at 112° under 36 mm. pressure. Nitromethylisopropylcarbinol, 
NO,°CH,*CH(OH):CHMe,, is obtained by the combination of nitro- 
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methane with isobutaldehyde. Its sp. gr. =1°096 at 14°, and it 
distils at 120—123° under 40 mm. pressure. f-Nitroisoamylie alcohol, 
OH: CH,:CH(NO,)'CHMe,, boils at 138—139° under 36 mm. pres- 
sure, and its sp. gr. = 1:0966., 

III. Nitro-alcohols containing C,. 

Nitromethylisobutylcarbinol, NO,* CH,* CH(OH)-CH,* CH Me,, formed 
by the union of nitromethane with isovaleraldehyde, distils at 127—130° 
(38 mm.), and its sp. gr. =1°025 at 14°. Methyl-a-nitroisobutylcar- 
binol, OH: CH Me: CH(NO,)*CHMe,, obtained from nitroisobutane and 
acetaldehyde, boils at 119—123° (38 mm.), and its sp. gr. = 10533. 

IV. Halogen derivatives of nitro-alcohols. 

BB-Chloronitropropylic alcohol, OH: CH,* CCl(NO,)-CHs, obtained by 
the unionof formaldehyde with chloronitroethane, isa colourless oil which 
solidifies on cooling to large, prismatic needles melting at 13°5°. Its 
sp. gr. = 1°37 at 14°,and it boils at 115° under 44 mm. pressure. The 
corresponding BB-bromonitropropylic alcohol, OH* CH,* CBr(NO,)°CHs, 
melts at 42°. It has been found impossible to obtain iodonitroethane 


in a pure form. J.J. 58. 


Trimethylene Derivatives. By Louis Henry (Rec. Trav. Chim., 
1897, 16, 213—217. Compare Abstr., 1897, i, 1).—TZrimethylenic 
iodohydrin, OH*CH,*CH,°CH,I, obtained by the action of sodium 
iodide on a solution of the chlorhydrin in methylic alcohol, is a 
colourless, limpid liquid which turns brown on exposure to sunlight. 
It is only sparingly soluble in water, but dissolves readily in alcohol 


or ether. Its sp. gr. = 2°349 at 13°, and it boils at 115° under 38 mm. 
pressure, and at 225° under 758 mm. pressure without undergoing 
decomposition. 

Trimethylenic todacetate, OAc*CH,*CH,*CH,I, may be obtained in 
a similar manner from the corresponding chlorine derivative. It is a 
colourless liquid with an agreeable odour, boiling at 207—210° under 
757 mm. pressure, and at 112—115° under 38—40 mm. pressure. 
Its sp. gr. = 2°112 at 13°. J.J.8. 

Nitro-Alcohols. By Louis Henry (Ber., 1897, 30, 2206—2207). 
—Attempts to prepare nitrotrimethyleneglycol, 

OH: CH,°CH(NO,)-CH,: OH, 
by the partial condensation of nitromethane with formaldehyde proved 
unsuccessful, three molecules of the aldehyde taking part in the re- 
action, with formation of nitroisobutylglycerol (nitrotrihydroxyiso- 
butane), NO,*C(CH,*OH), (Piloty and Ruff, Abstr., 1897, i, 453). 
When bromonitromethane is employed, however, bromonitrotrimethyl- 
eneglycol, OH*CH,*CBr(NO,)°CH,°OH, is formed in colourless 
crystals. The author hopes to convert this substance into glycerol by 
reduction, followed by substitution of hydroxyl for the amido-group. 
A. H. 


Glyceryl Monochlorhydrin from Allylic Alcohol. By Louis 
Henry (Rec. Trav. Chim., 1897, 16, 208—212).—Hanriot (Bull. Soc. 
Chim., 29, 399) has cast some doubt on the constitution of the com- 
pound previously obtained by the author by the addition of hypo- 
chlorous acid to allylic alcohol. It is now pointed out that analogy 
and also the properties of the compound point to the constitution 
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previously given, namely, OH-CH,*CHCI-CH,°OH. In similar cases 
of the addition of hypochlorous acid to propylene derivatives contain- 
ing the grouping -CH:CH,, it has been shown that the chlorine atom 
attaches itself to the CH-group and the hydroxyl radicle to the 
CH,-group. Further, when the monochlorhydrin is reduced with 
sodium amalgam and water, a-propylene glycol, CH,(CH,°OH),, is 
formed. When the chlorhydrin is oxidised with nitric acid, oxalic 
acid is the chief product. A better yield of the chlorhydrin is ob- 
tained if the crude product is extracted with alcohol and potassium 
carbonate instead of with ether as previously recommended. 
J.J.8. 


Constitution of Penterythritol. By Gasrie. Gustavson and 
Miss O. Popper (J. pr. Chem., 1897, [ii], 56, 95—96).—When pent- 
erythritol tetrabromhydrin is repeatedly heated at 125° with alcoholic 
potash until all the bromine has been removed, penterythritol ethylic 
ether, C(CH,*OEt),, is the sole product, which fact confirms Tollens’ 
and Wigand’s view of the constitution of penterythritol. The ether 
forms a syrup insoluble in water ; it boils at 220—225°, and does not 
solidify at — 18°; it has sp. gr. =0°9229 at 0°/4°, 09082 at 16°/4°, 
and 0°9017 at 21°/4°; its index of refraction = 1°41647 at 21°; hy- 
driodic acid hydrolyses it to penterythritol and ethylic iodide. 

C. F. B. 


Isomaltose. By Hermann Ost (Chem. Zeit., 1896, 20, 701—702). 
—In a former paper (ibid., 1895, 19, 1501), the author brought forward 


experimental evidence showing that the so-called isomaltose of Lintner 
is merely impure maltose, and that the osazone obtained from it is 
identical with maltosazone (compare also Trans., 1895, 702, 709, 739 ; 
1897, 508). He, moreover, expressed his conviction that the synthetic 
hexabiose (glucobiose), obtained and named isomaltose by E. Fischer 
(Abstr., 1891, 412), yielded an osazone consisting essentially of 
maltosazone ; it therefore appeared that the synthesis of maltose had 
been effected. Fischer has, however, since refuted this view (Abstr., 
1896, i, 119). 

The present paper recounts the author’s more recent experiments. 
Dealing with Lintner’s isomaltose, he states that when that portion of 
the products of starch hydrolysis which is soluble in 95 per cent. 
alcohol, consisting principally of maltose, is fermented with yeast, the 
residue does not give thefosazone reaction (compare Brown and Morris, 
Trans., 1895, 729; Ling and Baker, ibid., 1897, 520). 

The synthetic isomaltose is best prepared by the action of 33 per 
cent, sulphuric acid on glucose (and also on maltose) at the ordinary 
temperature for 44 months. After neutralisation, the filtered solution 
is brought to a concentration of 10—12 per cent. and sown with 
washed and pressed brewery yeast, amounting to half the weight of 
the glucose used, fermentation being allowed to proceed at 20—25°. On 
the following day, a fresh quantity of yeast equal in amount to the 
first is added. No further evolution of carbonic anhydride is observed 
at the end of 2 days, but the liquid is placed in an incubator at 30° 
for 3 days. The unfermented residue represents 27 per cent. of the 
glucose employed, and consists essentially of isomaltose. This iso- 
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maltose has up to the present only been obtained as a syrup; its 
specific rotatory power may probably be placed at about [a],= + 70° 
and its cupric reducing power (by Sachsse’s method) at 58—65 per 
cent. that of maltose. The osazone was found to have the composition 
of a hexabiosazone, and after being dried at 100°, it melted at 
130—145°; its optical rotatory power in alcoholic solution examined 
with Auer light was “ [a],uer” = —15° to — 20°. A. R. L. 


Analytical Investigation of the Hydrolysis of Starch by 
Acids. By Grorce W. Rotre and Georce Derren (J. Amer. Chem. 
Soc., 1896, 18, 869—900 ; 1897, 19, 261—263).—The authors’ experi- 
ments were carried out in a modified autoclave from which quantities 
of the solution undergoing hydrolysis could be removed at any desired 
moment. As a rule, about 100 grams of starch were mixed with a 
litre of water, containing hydrochloric acid, the maximum concentration 
of the latter being a N/10 solution and the minimum a N/1000 solu- 
tion. Sulphuric acid and oxalic acid were also used. Samples of 
50—75 c.c. of the solution were removed at different stages of the 
hydrolysis, shaken with an excess of marble dust, and two drops of 
N/10 sodium hydroxide added. The specific gravity, total solids (by 
3°86 divisor), specific rotatory power, and cupric reducing power were 
then determined in the clear filtrate. 

The authors have incidentally determined the relation between 
angular degrees for sodium light, as furnished by polarimeters of the 
Laurent type, and divisions of the Ventzke scale, furnished by instru- 
ments employing ordinary light and quartz compensation, and find, with 
standard quartz plates, the usual factor, namely, 0°346, whilst with solu- 
tions of glucose they obtained the factor 0°344, which is in agreement 
with Rimbach’s results (Abstr., 1894, ii, 486. Compare Brown, 
Morris, and Millar, Trans., 1897, 93). 

The results point to the fact that the cupric-reducing power of the 
total product bears a constant relation to the specific rotatory power, 
even when starch is hydrolysed under widely varying conditions. 
Hence, given the one, the value of the other can be calculated. To a 
rotation of about 90°, the plotted results coincide extremely closely 
with the are of a circle, the equation of which is a + y? — 758a + 772:4y 
=0, which exactly intercepts the “zero” and “hundred” points at 
[a])=195° and 53°5° respectively. The curves obtained by plotting 
the percentages of maltose, dextrin, and glucose as ordinates, and the 
specific rotatory powers as abscisse# in the same ordinate system are 
quite as noteworthy. 

The dextrin curve gradually falls from 100 per cent. to zero near the 
rotation corresponding with that of glucose, namely, [a], = 535°, 
whilst the maltose curve reaches a maximum percentage of 44:1 at 
about [a], = 129°, corresponding with the usual state of conversion 
of commercial glucose and then falls, disappearing at [a], = 53°5°. 
The glucose curve steadily mounts to 100 per cent. At the point 
where the maximum percentage of maltose is present, the glucose and 
dextrin are present in equal quantity, as shown by the intersection 
of the curves. The authors have calculated a table from the curves, 
which gives the values of maltose, glucose, and dextrin within one- 
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tenth per cent. for successive stages of acid hydrolysis represented by 
each degree of rotation between [a]) = 195° and 53°5°. 

With the data at hand, the authors sought to determine whether a 
sample of commercial glucose is a product of one hydrolysis or a mixture 
of two separate ones. Since in a factory the time occupied in filling a 
converter is about one-third of the total time required for the hydro- 
lysis, there must be a great difference in the time of hydrolysis of 
different portions of the starch. Despite this, however, the authors 
find that samples made in one operation conform to their table, and 
there appears to be strong evidence that those which depart from it 
are mechanical mixtures. The authors draw the following conclusions 
from their results. That in any homogeneous acid-converted starch- 
product thespecific rotatory power corresponds with a definite chemical 
composition. That but three simple carbohydrates (leaving reversion 
products out of consideration), possibly in molecular aggregates, exist in 
a solution of a starch product hydrolysed by acids. 

The usual practice in glucose factories of determining the degree of 
conversion of the starch is by means of the iodine reaction ; the tint 
at which the conversion is considered complete coincides with a solu- 
tion of the conversion products having a specific rotatory power between 
the limits of the rotations [a]p= 128° and 135°. 


Soluble Starch. By Avcustin Wrosiewsk1 (Ber., 1897, 30, 
2108—2110).—It is shown that “soluble starch” is quite different 
from “ amylodextrin,” since the former gives a pure blue coloration 
with iodine, and does not reduce Fehling’s solution, whilst the latter 
gives a reddish-brown coloration with iodine and slowly reduces 
Fehling’s solution. Soluble starch is best prepared by treating rice 
starch with a small quantity of a 1 per cent. solution of potassium 
hydroxide, leaving it for some time, then adding excess of the alkali, and 
heating on the water bath with repeated shaking for from 20—30 
minutes ; the product is then filtered, rendered slightly acid with 
acetic acid, and precipitated by the addition of alcohol. It can be 
purified by repeated dissolution in water and precipitation with 
alcohol ; the snow-white product prepared in this way contains very 
little ash, and is soluble in water to the extent of about 4 per cent. 

J. F. T. 

Oxycellulose. By Lto Vicnon (Compt. rend.,1897,125,448—450). 
—Oxycellulose is best prepared by the action of potassium chlorate 
and hydrochloric acid on carefully purified cotton wool. 150 grams 
of the chlorate is dissolved in 3 litres of water, 30 grams of purified 
cotton is added, and 125 e.c. of hydrochloric acid of 22° gradually 
stirred in. The liquid is heated nearly to boiling for about an hour, 
and the product is washed with water, and finally with alcohol ; 87°58 
per cent. of the oxycellulose thus prepared dissolves in fused potash at 
180°, whereas only 12-0 per cent. of cellulose dissolves. It would 
follow that the product is a mixture of 75 per cent. of oxycellulose 
with 25 per cent. of cellulose. On this basis, the composition of the 
oxycellulose is C, 43°15; H, 5:97, O, 50°65; the formula 

C,,H,,0,, = (4C,H,,0,—H, + O 
requires C, 435; H, 57; 0,507. , 
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The heats of combustion are, cellulose 419U to 4224, oxycellulose 
4124 to 4133; the heat developed by immersion in normal potas- 
sium hydroxide solution is, cellulose 0°74, oxycellulose 1°30 Cal. per 
100 grams, and hence the energy of the acidic function has increased. 
The power of absorbing colouring matters such as safranin or methyl- 
ene blue has also greatly increased. 

Oxycellulose dissolves in aqueous potash, yielding a golden-yellow 
solution, which reduces Fehling’s solution ; it gives a white precipitate 
when acidified with hydrochloric acid. The oxycellulose itself ener- 
getically reduces Fehling’s solution, but the residue left after extract- 
ing with hot potassium hydroxide solution has lost this reducing 
power. With Schiff’s reagent, oxycellulose gives an intense violet 
coloration, and therefore has an aldehydic function. C. H. B. 


Aliphatic Nitramines. By Antoine P. N. Francuimont (Rec. 
Trav. Chim., 1897, 16, 226—228. Compare Bamberger, Abstr., 1897, 
i, 468).—A mixture of methylnitramine with potassium nitrite in 
molecular proportion reacts in aqueous solution, yielding nitrogen, 
potassium nitrate, methylic alcohol, and the two isomeric dimethyl- 
nitramines. Small quantities of carbonic anhydride and of an ex- 
tremely volatile oil with an isonitrilic odour are obtained as bye- 
products. The author considers that this decomposition is best 
represented by supposing an additive compound, NO,-NMe-N(OH),, 
to be first formed by the union of the nitrous acid with methylnitra- 
mine. It follows that methylnitramine is capable of oxidising nitrous 
to nitric acid. 

The author also finds that colours similar to that mentioned by 
Bamberger as being produced by the action of zinc dust and acetic 
acid on a solution of benzenediazoic acid and a-naphthylamine are also 
produced by aliphatic nitramines when their acetic acid solutions are 
mixed with zinc and a-naphthylamine, aniline, dimethylaniline, or 
phenylenediamine. J.J.5. 


Cystin. By Camitte Cuasrit (Compt. rend. Soc. Biol., 1896, [x], 
3, 72—73).—Kiilz showed that cystin may originate during the pan- 
creatic digestion of proteids, and this suggested that it may be formed 
by the action of hydrogen sulphide on amido-acids. In carrying out 
the investigation, the gas was passed through a mixture of aldehyde- 
ammonia with ether, and a crystalline substance, soluble in ether and 
melting at 60—63°, was obtained of the constitution 

SH:CHMe-:NH-CHMe-OH. 

The appearance of this new substance is held to be confirmatory of 
the hypothesis stated above concerning the origin of cystin. 

W. D. H. 

Volatilisation of Lactic Acid and its Anhydrides at the 
Ordinary Temperature; Volatilisation of Lactic Acid with 
Water Vapour. By Josepn A. Mutuer (Bull. Soc. Chim., 1896, 
[iii], 15, 1206—1210).— When solutions of lactic acid are evaporated 
to dryness in a vacuum over sulphuric acid, and then kept in a vacuum 
over solid potash, part of the acid is converted into anhydride, and 
part volatilises, the loss in four days amounting to 0°0112 gram, and in 
11 days to 0:0217 on an original quantity of 0°1280 gram. Similar 
results were obtained with ethereal solutions of the acid. The rate 
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of evaporation is lower the higher the proportion of lactic anhydride 
present ; the anhydride itself is practically non-volatile in a vacuum 
at the ordinary temperature. Lactide, on the other hand, is distinctly 
volatile; 0°1406 gram lost 0°0046 gram in 13 days, and 0°0246 gram 
in 49 days. 

Boiling solutions of lactic acid lose only a small quantity of the 
acid, and the loss is directly proportional to the quantity of acid 
in the solution. The loss of lactic acid when more or less con- 
centrated solutions are exposed to dry air or in a dry vacuum is 
not due to mechanical removal with the water vapour, but must be 
attributed to the volatility of the acid itself. This volatility intro- 
duces noteworthy errors into the estimation of lactic acid in wines 
when the latter are evaporated todryness. (Compare this vol., ii, 57.) 

C. H. B 


Formation of Chains. XIV. Aniline and Ethylic Salts of 
Fatty Brominated Acids. By Cart A. Biscnorr (Ber., 1897, 30, 
2303—2310).—This investigation was carried out with the object of 
determining whether the conditions which regulate the formation of 
carbon chains were applicable to the formation of carbon-nitrogen 
chains, and it was found, as far as the investigation was carried, 
that double alkyl groups, such as isopropyl, isoamyl, &c., have pre- 
cisely the same effect in the latter case as in the former. During the 
course of the investigation, ethylic a-anilidobutyrate, which had pre- 
viously only been obtained as an oil, was isolated as a colourless, 
crystalline substance melting at 29°. J. F. T. 


Formation of Chains. By Cart A. Biscnorr (Ber., 1897, 30, 
2310—2315). XV. AnilineandFatty Brominated Acid Amides.— 
Bromacetamide reacts more readily with aniline than the chlorinated 
derivative, the reaction taking place at a much lower temperature, 
and if this be not allowed to exceed 130°, phenylimidodiacetamide, 
NPh(CH,°CO-NH.,)., is obtained in nodular masses melting at 225°; if, 
however, the reaction be carried out at 170°, phenylimidodiacetimide 
melting at 159° is formed. a-Bromopropionamide, CHBrMe-CO-NH,, 
prepared in an analogous manner to bromacetamide, crystallises from 
benzene in slender leaflets melting at 123°, and on condensation with 
aniline at 98° yields a-anilidopropionamide and at 180° a-anilidopropion- 
anilide. «a-Bromobutyramide, CHBrEt:CO-NH, crystallises from ace- 
tone in needles melting at 112°, and yields a-anilidobutyramide on con- 
densation with aniline, the corresponding anilide being formed in small 
quantity only. a-Bromisobutyramide,C Br*Me,CO-NH,, melting at 148°, 
condenses with aniline with the formation of an anilidoisobutyramide 
melting at 136°; this, however, is the B-derivative, and identical with 


the compound obtained by Tiemann from anilidoisobutyronitrile. 
J. F.T. 


Formation of Chains. XVI. Formation of Acid Anilides. 
By Cart A. Biscnorr (Ber., 1897, 30, 2315—2322),—After it 
had been shown (compare preceding abstracts) that the formation 
of anilides from anilido-fatty acids according to the equation 
2NH,Ph + CBr(a) (6)*CO-NH, = NHPh°C(a)(b)-O-NHPh + NH,Br, 
only occurred when a=CH, and b=H, and not when a=C,H,, or 
a and 6=CH,, similar experiments were tried with the a-bromo-fatty 
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amides and aniline, and it was found that the general result was the 
same. J. ¥. T. 


Preparation of Diethylic Malonate. By Wittiam A. Noyes 
(J. Amer. Chem. Soc., 1896, 18, 1105—1106).—The preparation of di- 
ethylic malonate is very much shortened if sulphuric acid is used instead 
of hydrochloric, and sodium hydrogen carbonate instead of potassium 
carbonate. Sodium hydrogen carbonate (90 grams) is added to a 
warm solution of chloracetic acid (100 grams) in water (200 c.c.), and 
the heating continued until the temperature is 55—60° and effer- 
vescence has nearly ceased ; coarsely powdered potassium cyanide (80 
grams) is then added, the whole kept well stirred, and the solution 
quickly evaporated until the temperature reaches 130—135°. When 
cold, the mass is broken up and transferred to a litre flask containing 
40 c.c. of aleohol and connected with a reflux condenser. A well cooled 
mixture of 160 c.c. of alcohol and 160 c.c. of concentrated sulphuric 
acid is slowly added, the operation taking 5—10minutesinsteadof 1—1} 
days as in the old method, and the action is completed on the water 
bath. The mixture is cooled, well shaken, and water (200 c.c.) added ; 
the undissolved crystals are collected and well washed with ether, the 
ethereal washings being used for extracting the filtrate. The ethereal 
solution after being washed with excess of sodium carbonate solution 
is distilled, when it yields nearly pure ethylic malonate. J.d.8. 


Action of Acid Anhydrides on Acids and their Salts. 
Formation of Ketodilactones, Ketonic Acids and Ketones. 
By Rupoueg Firria (Ber., 1897, 30, 2145—2150).— When tricarb- 
allylic acid is heated with acetic anhydride, a compound of the 
formula C,H,O, is obtained, which is readily soluble in chloroform, 
melts at 98° and is neutral, but when boiled with bases yields salts 
of the dibasic acid, C,H,,0;. This neutral substance appears to be 


identical with the ketodilactone, co<6 pMe ; OS¢0, described 
CH,°CH:CH, 

by Emery (Abstr., 1897, i, 325). It seems to be formed by the direct 
displacement of the hydrogen atom of the CH group in tricarballylic 
acid by the acid radicle, carbonic anhydride and water being sub- 
sequently eliminated. Thus, butyric anhydride produces an analogous 
compound, C,H,,0,, which melts at 55°; benzoic anhydride reacts in 
a similar manner, and the compound formed melts at 137°. The 
production of this substance shows that the reaction proceeds in the 
manner indicated above, and not by the formation of a mixed 
anhydride of tricarballylic acid, from which the ketodilactone might 
result by loss of water and carbonic anhydride. When tricarballylic 
acid, in the form of the sodium salt, is heated with acetic anhydride 
and benzaldehyde, the benzylidene derivative of the ketodilactone, 
C,H,0,:CHPh, is formed, which crystallises in lustrous plates melting 
at 160°. In the presence of valeraldehyde or heptaldehyde, on the 
other hand, the compound C,H,O, is formed. 

This direct substitution of an acid radicle for hydrogen is not 
limited to tricarballylic acid, for acetic anhydride and other anhy- 
drides act in a similar manner with various other acids. Thus, acetic 
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anhydride reacts very violently with sodium succinate at 130°, the 
whole mass becoming carbonised, whilst both in this case and when 
the free acid is employed, a small amount of levulinic acid is produced. 
A similar violent action occurs between acetic anhydride and sodium 
itaconate. 7 

It seems probable that the production of hydrochelidonic acid, from 
succinic anhydride, and the formation of ketones by the action of 
phosphoric anhydride on the fatty acids, and by the action of acetic 
anhydride on the fatty acids and their salts, may be brought about in 


a similar manner. Further investigations are being made into the 
A. H. 


course of the reaction. 

Rupture of the Carbon Chain in Ethylic Dicarboxyglu- 
taconate (Ethylic w,,-Propenetetracarboxylate). By Max 
Guruzerr and Hersert W. Botam (J. pr. Chem., 1896, [ii], 54, 
359—376).—Alkaline hydrolysing agents act on ethylic dicarboxy- 
glutaconate quite differently from acids ; on hydrolysis with alkaline 
hydroxides, this ethylic salt is partially split up into malonic and 
formic acids, whereas no rupture of the chain takes place when it is 
treated with acids. 

With barium hydroxide, using a 10 per cent. solution, 25 per cent. 
of the salt is decomposed, and with a 20 per cent. solution 50 per cent. 
With potassium hydroxide, when 3 mols. of the hydroxide are used, 
and the hydrolysis conducted at the boiling point of the solution, 30 per 
cent. of the ethylic salt is decomposed, although a 20 per cent. solu- 
tion of the hydroxide allowed to remain in contact with the ethylic 
salt at the ordinary temperature for some weeks does not cause any 
rupture of the chain. 

Barium hydroxide (25 per cent. solution) hydrolyses ethylic benzyl- 
dicarboxyglutaconate even at 100°, almost quantitatively to benzyl- 
glutaconic acid, only a small quantity of malonic acid being formed. 

When treated with acids, ethylic dicarboxyglutaconate is hydrolysed 
without any decomposition of the acid taking place. Hydrochloric 
acid gives the best result, 50—60 per cent. of the theoretical «yield 
of dicarboxyglutaric acid being obtained by this means. J. F. T. 


Thioureas. By Ernst A. Scumipr (Arch. Pharm., 1897, 235, 
435—441).—Bromo- and iodo-thiosinamine have been shown to be 
derivatives of y-propylenethiourea which has been obtained by Gabriel 
from thiosinamine by intramolecular change. The physiological 
action of these three compounds is very similar, and hence confirms 
this relationship of chemical constitution. The halogen derivatives 
are, in spite of their much higher molecular weight, a little more 
active than y-propylenethiourea itself. 

The three isomeric substances thiosinamine, y-propylenethiourea, 


and trimethylenethiourea differ distinctly in their physiological effects. 


Ethylenethiourea and Trimethylenethiourea. By Wa rer 
Scnacut (Arch. Pharm., 1897, 235, 441—468).—Ethylenethiourea 
prepared by Hofmann’s method (this Journal, 1872, 501), melts at 194° 
according to the author. By mixing aqueous solutions of this sub- 
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stance and of mercuric chloride, a double compound, 2C,H,N,S, 3HgCl,, 
is formed. Compounds of the following composition were also 
prepared in a similar way: (C,H,N.S),,AgCl, (C,H,N,S),,PtCl,, 
(C,H,N,S),.,Cu,Cl,, (C,H,N.S),,Hg(CN),. Ethylenethiourea also 
unites with silver nitrate and with gold chloride to form com- 
pounds C,H,N,S,AgNO, and (C,H,N,S),,AuCl; both these, when 
treated with picric acid, yield compounds having the formula 
C,H,N,SAg,C,H,(NO,),0H and (C,H,N,S),,AuO0,H,(NO,), respec- 
tively. By triturating ethylenethiourea with mercury, or with finely 
divided silver or copper, in the presence of alcohol, the alcoholic 
extract, after separation of the unchanged ethylenethiourea, does not 
crystallise but contains the metal, and yields a flocculent precipitate 
with picric acid. The compound with methylic iodide, C,H,N,S,Mel, 
crystallises in transparent, hexagonal prisms, easily soluble in water 
and chloroform, and melting at 145°; the corresponding methochloride 
obtained by treating the iodide with silver chloride, forms rhombic 
crystals and melts at 92°. Its platinochloride, (C,H;N,SMeCl),,PtCl,, 
crystallises in small, red crystals and melts at 178°; the awrochloride 
in yellow needles melting at 194°, and the picrate in yellow needles 
melting at 180°. The ethiodide is less stable and more hygroscopic, 
melts at about 157°, the corresponding platinochloride at 174°, and 
the aurochloride at 142°. 

From the methochloride, the free base was obtained as a viscid 
alkaline liquid by the action of sodium hydroxide; the aurochloride 
prepared from this melted at 194°, and was identical with the auro- 
chloride obtained from the product of the action of methylic iodide 
on ethylenethiourea silver nitrate by means of silver chloride. In the 
metallic salts and the halogen compounds, therefore, the metal and the 
alkyl group are assumed to be directly united to sulphur by displace- 
ment of the hydrogen of the SH group. . In ethylenethiourea this 
acid group is supposed to counterbalance the basic character of the 
nitrogen groups, whereas when the hydrogen of this group has under- 
gone substitution, the basic character is developed, and salts with 
picric acid may be prepared. 

The ethylenic bromide compound, (C,H,N,S8),,C,H,Br,, which crys- 
tallises in brown, transparent needles, decomposes without melting, 
and yields an aurochloride, a platinochloride and a picrate which are 
not crystalline. The corresponding chlorine compound was prepared 
from the bromide, and its platinochloride and aurochloride obtained 
as amorphous precipitates. By the action of concentrated fuming 
hydrochloric acid or concentrated sulphuric acid at 150°, ethylene- 
thiourea is decomposed with liberation of hydrogen sulphide and sul- 
phur and formation of ethylenediamine hydrochloride. Trimethylene- 
thiourea forms double compounds which are very similar to those of 
ethylenethiourea, and with mercury, silver, and copper it undergoes a 
similar reaction. Fuming hydrochloric acid and sulphuric acid effect 
decomposition with greater difficulty than in the case of ethylene- 
thiourea. E. W. W. 


Ketopentamethylene from Vinyltrimethylene Bromide. B 
GaBRIEL Gustavson and Miss H. Butatorr (J. pr. Chem., 1897, [ii} 
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56, 93—95).—The ketone which is formed, together with an aldehyde, 
when vinyltrimethylenic bromide (Abstr., 1896, i, 669) is heated with 
lead oxide and 10—15 parts of water for 6 hours at 135-—140°, has 
been identified as ketopentamethylene, C;H,O. No doubt the alde- 
hyde is first formed, and then undergoes a transformation into the 
ketone ; this transformation of a trimethylene into a pentamethylene 
derivative is noteworthy. The formation and reactions of “ vinyltri- 
methylene” can be equally well, perhaps better, explained by regarding 


* 
it as methylenetetramethylene, CH OE C:CH . CEB 
2 . . . 


Electrolytic Reduction of Nitrobenzene. By Wa tuner Lis 
(Zeit. Elektrochem., 1897, 3, 471—474).—The experiments were 
undertaken in the hope of obtaining amidobenzoic acids in analogy 
with Gattermann’s preparation of amidophenols by electrolytic reduc- 
tion of nitro-compounds in sulphuric acid solution, or with the author's 
synthesis of chlorinated or brominated anilines by reduction of the 
nitrobenzenes in solutions containing hydrochloric or hydrobromic 
acids (Abstr., 1896, i, 605). A solution of nitrobenzene in 4 parts 
of formic acid to which a few cubic centimetres of strong sulphuric 
acid are added, in order to increase the conductivity, surrounds 
the lead or platinum cathode; the carbon or platinum anode is im- 
mersed in dilute sulphuric acid, and the two liquids are separated 
by a porous partition, the apparatus used being that previously 
described (Abstr., 1897, i, 331). The reduction is at an end when 
hydrogen begins to escape. The principal product of the reac- 
tion was benzidine formate, 70 per cent. of the theoretical yield 
being obtained ; azobenzene, aniline, and a violet-blue base were also 
isolated in small quantities. The results were not influenced by the 
temperature, current density or concentration within the fairly wide 
limits employed. In acetic acid solution, benzidine is again the princi- 
pal product, azobenzene and traces of paramidophenol being also 
formed’; the addition of oxalic acid to the acetic acid solution makes 
practically no difference. In ammoniacal solution containing 10 grams 
of nitrobenzene, 70 c.c of alcohol, 30 c.c. of strong aqueous ammonia, 
and 5 grams of ammonium chloride, the products of the electrolytic 
action were different, 2 grams of hydrazobenzene and 5°5 grams of 
azobenzene being obtained. ‘ T. E. 


Phosphates from the Phenols. By WitHeL_m AutTenriets (Ber., 
1897, 30, 2369—2381).—Phosphorus oxychloride readily reacts with 
phenols in presence of aqueous soda to form two series of compounds, 
the normal phosphates, PO(OR),, and the diphosphates PO(OR),°OH. 
The latter are also produced by the hydrolysis of the normal phos- 
phates, and may be converted into chlorides and amides. They are very 
stable towards acids and alkalis, and many of them are precipitated 
from aqueous solution by dilute hydrochloric acid. When phenol is 
treated with phosphorus oxychloride in this manner, triphenylic phos- 
phate and diphenylphosphoric acid [diphenylic hydrogen phosphate] 
are produced, The latter, when pure, crystallises well, is moderately sol- 
uble in water, and melts at 61—62° (compare Rapp, Abstr., 1884, 1337). 
Triparatolylic phosphate, PO(O*C,H,Me),, crystallises in white needles 
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melting at 77—78°. Diparatolylic phosphate, PO(O-C,H,Me),°OH, 
yields an amide which crystallises in nacreous plates melting at 146°, 
and is almost insoluble in water. Triparachlorophenylic phosphate 
crystallises in lustrous, slender needles melting at 99—100°. Dipara- 
chlorophenylic phosphate forms lustrous, colourless plates and needles 
melting at 126—127° ; the sodium salt crystallises in nacreous plates ; 
whilst the chloride forms slender needles, and the amide lustrous plates 
melting at 152°. Tri-8-naphthylic phosphate, has been previously 
described by Heim (Abstr., 1883, 1108). Di-B-naphthylic phosphate, 
PO(O-C,,H,),"OH, crystallises in prisms melting at 147—148°; the 
sodium salt forms lustrous plates, The acid is only sparingly soluble 
in water and is precipitated from aqueous solution by dilute hydro- 
chloric acid ; the amide crystallises in lustrous plates, melting at 215°. 
Tri-1-chloro-2-naphthylic phosphate crystallises in slender, white needles, 
melting at 152°. Di-1-chloro-2-naphthylic phosphate, PO(O°C,,H,Cl),"OH, 
forms slender needles and melts at 251°. Tri-a-naphth -_ phosphate 
crystallises in lustrous needles melting at 145°. 

A comparison of the melting points of the various inbetemniin de- 
scribed shows that the normal ethers melt at a lower temperature 
than the diphosphates and these again at a lower temperature than 
their amides. A. H. 


Nitrosoderivatives of Phloroglucinol Diethyl Ether. By 
Hueo We1vEL and J. Potiak (Monatsh., 1897, 18, 347—378. Compare 
Abstr., 1897, i, 42).—By the action of potassium nitrite and acetic acid 
on the diethyl ether of phloroglucinol, Moldauer obtained two isomeric 
mononitroso-derivatives, which he called a- and f-diethoxyquinone- 
oximes. He was, however, unable to determine either the position of 
the nitroso-group or whether the derivatives were true nitroso- or iso- 
nitroso-compounds. 

The authors find that the two diethoxyquinoneoximes give different 
products on reduction, and these reduction products give different 
acetyl derivatives, thus proving Moldauer’s statement that the two 
diethoxyquinoneoximes cannot be stereoisomerides. 

With regard to the position of the amido-group in the products of 
reduction, either it must lie between an ethoxy- and a hydroxyl group 
or between two ethoxy-groups, thus, OH-C< OT CloRy CH or 


OH-C<E. CtoE > C NH,. This point could not be settled by the 
action of acetic anhydride, which gave only triacetyl derivatives, but by 
the action of carbamide on the hydrochlorides of the two reduction pro- 
o<N H: C *C(OEt):CH 
O—-C-—-CH: ‘OEt 
was produced in the one case, and a substituted carbamide, 
A ZCH:C(OEt)\ a. wir.cn. 
OH O<CH:COEY>C NH-CO-NH,, 

in the other, thus definitely proving the position of the amido-group 
in the products of reduction, and consequently the position of the 
nitroso-groups in the phloroglucinol derivatives. 

Moldauer showed that both nitroso-derivatives can be further 


ducts, 3 :5-diethoxycarbony1-2-amidophenol, C 
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ethylated, a-diethoxyquinoneoxime with production of ethyl pyriphlorone 
diethyl] ether and a red triethyl ether, whereas 8-diethoxyquinoneoxime 
yields only a triethyl ether. By reduction of these triethoxy-compounds, 
the authors show that both contain, combined directly to nitrogen, an 
ethoxy-group which can be eliminated as alcohol ; they must therefore 
be regarded as oxime ethers, and the original substances as isonitroso- 
derivatives: and Moldauer’s a- and #-diethoxyquinoneoximes are 
respectively 3 : 5-diethoxyorthoquinone-2-monoxime and 3 : 5-diethoxy- 
paraquinone-4-monoxime. 

When ethyl pyriphlorone diethyl ether is treated with reducing 
agents, the elements of water attach themselves, and the product, 
the monacetyl derivative of 3 : 5-diethoxy-2-amidophenol, when heated 
with sulphuric acid, loses acetic acid, and with acetic anhydride, 
gives a substance identical with the triacetyl derivative of 3 : 5-di- 
ethoxyorthoamidophenol. Further, on reducing pyriphlorone with tin 
and hydrochloric acid, the hydrochloride of 3 : 5-diethoxy-2-amido- 
phenol is obtained. These experiments, together with the fact that 
the monacetyl derivative of 3: 5-diethoxy-2-amidophenol, on distilla- 
tion, loses water with formation of pyriphlorone, shows the latter to 
be 3 : 5-diethoxyethenyl-2-amidophenol. 

The unusual formation of an ethenyl derivative from an oxime by 
the action of alcoholic potash and ethylic iodide, may be explained by 
supposing that reduction takes place, a part of the alcohol being 
oxidised to acetic acid, which unites with the intermediate product of re- 
duction, forming 3 : 5-diethoxyethenyl-2-amidophenol ; or 3 : 5-diethoxy- 
orthoquinoneoxime acts partially as a true nitroso-compound, giving a 
triethyl ether in which the third ethoxy-group is connected to carbon, 
Such an ether could be converted into an ethenyl derivative according 
to the following equation, 

O,H,(OHt),<Y 2° = C,H,(OEt),<y>CMe + H,0. 

Certain modifications for the preparation of phloroglucinol diethyl 
ether are given, by which means almost a quantitative yield of the 
ether can be obtainedand also the bye-products, namely diresorcinol, and 
the monethyl ether of phloroglucinol, can be isolated. 

Phloroglucinol monethyl ether crystallises from benzene in large, 
colourless, needle-shaped crystals melting at 72—73° (uncorr.). When 
crystallised from water, it contains 2H,0. 

2-Amido-3 : 5-diethoayphenol  hydr ochloride, obtained by reducing 
3: 6 diethoxyorthoquinone-3- monoxime, crystallises from dilute hydro- 
ans acid in glistening needles, which become rose-red and then brown 
on exposure to the air. When heated to 130°, it decomposes without 
melting. The free amidophenol could not be obtained on account of 
the ease with which it decomposes in air. When the hydrochloride is 
treated with acetic anhydride, a triacetyl derivative is obtained, crystal- 
lising from light petroleum in needles and melting at 110°—112°. The 
monacetyl derivative crystallises in silken needles melting at 
122°5—123°5° (uncorr.). 

4-Amido-3 : 5-diethoxyphenol hydrochloride, obtained by reducing the 
corresponding paraquinoneoxime, crystallises in long, colourless, glisten- 
ing monoclinic needles, which decompose at about 140° without melting. 
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The crystals, using water as a solvent, contain] H,O0. The triacetyl de- 
rivative separates from light petroleum in colourless, glistening needles 
melting at 81°—83° (uncorr.). 

3 : 5-Diethoxycarbonyl-2-amidophenol, prepared by heating carbamide 
with 2-amido-3 : 5-diethoxyphenol, crystallises from light petroleum in 
glistening needles which are almost insoluble in water, but readily 
soluble in boiling alcohol, benzene and ethylic acetate. It melts at 
192—195° and can be heated to 250° without undergoing decom- 
position. 

2 : 6-Diethoxy-4-hydroxyphenylearbamide, obtained by the action of 
carbamide on 4-amido-3 : 5-diethoxyphenol, separates from water acidi- 
fied with acetic acid in smali, glistening, prismatic needles, becoming 
yellow on drying and melting at 199°5—201°(uncorr.). A. W. C. 


Metol [Paramethylamidophenol Sulphate]. By Lupwie Paut 
(Zeit. angw. Chem., 1897, 171—174).—The photographic developer 
known as “ metol” is shown by the author to be paramethylamidophenol 
sulphate, [(OH)-C,H,*NHMe],,H,SO,. The dase, which crystallises from 
benzene in needles melting at 85°, when treated with nitrous acid, 
yields a nitroso-derivative crystallising in thick prisms, and when 
oxidised with lead peroxide yields quinone. The author has not been 
able to obtain the base by the direct methylation of paramidophenol, 
but has obtained it by heating parahydroxyglycocine at about 220°. 

J.J.8. 


2:5-Diamidoquinone. By Frieprich KenrmMann and G. Betscu 
(Ber., 1897, 30, 2096—2103).—The preparation of 1 : 4-diamido- 
quinone was carried out in the following way: 2-amido-5-nitrophenol, 
prepared from paranitrodiazobenzeneimide, was reduced by means of 
tin and hydrochloric acid to hydroxyparaphenylenediamine, and this, 
by boiling with acetic anhydride and sodium acetate, was converted 
into triacetylparaphenylenediamine, C,H,Ac(NHAc),, a substance crys- 
tallising from hot water in glistening plates melting at 234°. On 
treatment with dilute sodium hydroxide solution, this yields diaceto- 
hydroxyparaphenylenediamide, OH*C,H,(NHAc), [OH :(NHAc), = 
1:2:5], an unstable compound erystallising from hot water in 
needles melting at 265°; when oxidised with sodium dichromate in 
acetic acid solution, it gives 2 : 5-diacetamidoquinone, C,H,O,(NHAc), 
[O,:(NHAc),=1:4:2;5). The latter crystallises from glacial acetic 
acid in straw-coloured needles partly subliming at 300°, and on 
hydrolysis with sulphuric acid yields 2 : 5-diamidoquinone (O,:(NH,).= 
1:4:2:5], a violet, crystalline powder melting at 325—330°. On 
reduction, 2:5-diacetamidoquinone yields 2 : 5-diacetamidoquinol, 
C,;H,(OH),(NHAc),, which is a powder melting at 285—290°; 
2 :5-diamidoquinol itself is a white, unstable, crystalline compound, 
the hydrochloride of which is, however, stable in concentrated hydro- 
chloric acid solution. The ¢eéracetyl compound crystallises from glacial 
acetic acid in glistening needles melting at 190°. That the compound 
formed by the action of hydroxylamine on dihydroxyquinone does not 
possess the quinone formula as stated by Nietzki and Schmidt, is 
shown by its conversion into sym-diamidoresorcinol, which, on oxida- 
tion, gives amidohydroxyquinoneimide, and on acetylation a tetracetyl 
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compound crystallising from glacial acetic acid in needles melting at 
180°, and identical with the compound derived from the diamidoresor- 
cinol obtained from dinitroresorcinol. J. F. T. 


Diazotisation of Highly Substituted Anilines, and Formation 
of the Corresponding Benzonitriles. By Apoten Ciaus and REn- 
HOLD WaA..iBaum (J. pr. Chem., 1897, [ii], 56, 48—70).—Derivatives 
of aniline containing several negative groups cannot be diazotised in 
the usual way. They can be diazotised in large part, however, by 
dissolving them in sulphuric acid monohydrate, cooling the solution 
to —10 to — 15°, and adding drop by drop a very concentrated aqueous 
solution of sodium nitrite (in considerable excess of the theoretical 
amount), the liquid being stirred vigorously by a mechanical stirrer 
during the addition, which should Jast 1—1} hours; on diluting the 
solution, the unaltered amine is often precipitated, and can be re- 
moved by filtration. Fuming 40 per cent. hydrochloric acid can 
sometimes be used instead of sulphuric acid. Many of these diazo- 
solutions react but little, or very imperfectly, with sodium naphthol- 
sulphonate to form azo-dyes ; yet, even when they give no other of 
the ordinary diazo-reaciions, they are: found to yield cyanides by 
Sandmeyer’s reaction. These cyanides, containing several negative 
groups, it has not yet been found possible to hydrolyse to the corre- 
sponding benzoic acid derivatives. In conclusion, it is pointed out 
that these highly substituted diazo-compounds do not appear to form 
sulphites, but yield sulphonates immediately; one of the authors 
(Claus) reiterates his opinion that diazo-sulphites and sulphonates are 
structurally, and not merely stereochemically, isomeric. 

2:3:4:6-Zetrabromobenzonitrile was prepared from the correspond- 
ing tetrabromaniline, by the diazo-reaction; but it melts at 123°; 
but after sublimation,at 102°. 2:3: 4:5-Zetrabromaniline'was prepared 
by nitrating the acetyl derivative of 3-bromaniline; then treating the 
mixture of 4- and 6-nitro-derivatives with bromine (2 mols.) in acetic 
acid solution ; diazotising the mixture of 2: 3: 6-tribromo-4-nitro- and 
2:3:4-tribromo 6-nitro-aniline, and displacing the diazo-group by 
bromine, by which means a single product, 1 : 2: 3 : 4-tetrabromo-6-nitro- 
benzene, melting at 107°, was obtained, finally reducing the last-named 
substance with stannous chloride. It melts at 122°; the 2:3:4:5- 
benzonitrile obtained from it at 124°. 2:3: 6-Zribromo-4-nitraniline 
(see above) is yellow, and melts at 131°. 1:2:4-Tribromo 6-nitro- 
benzene can be obtained by the diazo-reaction from 2 : 4-dibromo-6- 
nitraniline ; it melts at 81° (mot 119°, Korner), and, when reduced 
with stannous chloride, yields 2:3: 5-tribromaniline, melting at 91°. 
2:6-Dibromo-4-nitraniline yields 1:2: 6-tribromo-4-nitrobenzene by 
the diazo-reaction. 2:3:5:6-Tetrabromaniline (Abstr., 1895, i, 
345) can be diazotised by the new method; the solution seems to 
yield a phenol melting at 246° ; it will yield also a mixture of penta- 
bromobenzene with perbromobenzene ; 2 : 3:5 : 6-tetrabromobenzonitrile 
melts at 124°. The three tetrachloranilines can also be diazotised, 
the 2:3:5:6 isomeride most easily, then the 2:3: 4:5, and least easily 
the 2:3:4:6 isomeride ; the derived tetrachlorobenzonitriles melt re- 
spectively at 72°, 84, and 81°. C. F. B. 
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Molecular Change of Brominated Diazonium Chlorides into 
Chlorinated Diazonium Bromides. By Arrnur R. Hayrzscu, in 
conjunction with A. Scuizissinc and M. JdcEr (Ber, 1897, 30, 
2334—2355. Compare Abstr., 1897, i, 408).—Many brominated 
diazonium chlorides undergo a molecular change, both in the dry state 
and in solution, by which they pass into chlorinated diazonium bro- 
mides, The change of the solid salt is generally accompanied by a 
partial decomposition of the substance, but in solution no decomposi- 
tion occurs. ‘The conversion of the chloride into bromide is much 
more rapid in alcoholic than in aqueous solutions, and is also favoured 
by concentration and acidity. Compounds containing only one bromine 
atom do not appear to undergo this remarkable molecular rearrange- 
ment, but those in which two atoms are present in ortho- or para- 
positions relatively to the diazonium group readily change, whilst those 
with three atoms of bromine react still more rapidly. No instance of 
the inverse change has yet been observed. 

An analogous behaviour is exhibited by the halogen derivatives of 
the diazonium thiocyanates, which change in a similar manner into 
thiocyano-diazonium salts. 

2:4-Dibromodiazonium chloride, C,H,Br,°N,°Cl, crystallises with 
1H,0 in colourless needles, and only changes very slowly in the solid 
state or in aqueous solution ; in alcoholic solution, however, it rapidly 
passes into 2:4-chlorobromodiazonium bromide, C,H,C1Br-N,*Br, which 
is a yellow, crystalline powder. When the alcoholic solution of the 
dibromochloride is saturated with hydrogen chloride, dichlorodiazo- 
nium bromide, C,H,Cl,*N,°Br, is produced as a microcrystalline pow- 
der. 2:4-Dibromorthotoluenediazonium chloride forms a hydrochloride, 
3(C,H,Br.Me-N,*Cl)+ HCl, which crystallises in readily soluble, 
colourless needles, The diazonium salt only changes slowly and im- 
perfectly into the corresponding chlorobromo- and dichloro-derivative. 
When, however, it is treated in alcoholic solution with hydrogen 
chloride, 2 : 4-dichlorotoluene, melting at 26°5°,is formed. 2 : 6-Dibromo- 
paratoluenediazonium chloride closely resembles the ortho-compound, 
but changes rather more rapidly. When treated in alcoholic solu- 
tion with hydrogen chloride, 2:6-dichlorotoluene is formed along 
with chlorobromotoluene. The 2: 6-dihalogen toluenediazonium salts 
occur in two modifications; thus, for instance, dibromotoluene- 
diazonium bromide is obtained in yellow crystals when the alcoholic 
solution in which the base has been diazotised is immediately treated 
with ether, whilst, if it be allowed to stand for some time, ether pre- 
cipitates the salt in brown crystals. These two forms have the same 
composition, and both explode at 97—98°. The brown salt becomes 
yellow when exposed to light, and the yellow salt is obtained when 
ether is added to the alcoholic solution of the brown salt. 3 : 5-Dibromo- 
diazonium chloride hydrochloride, C;H,Br,*N,*Cl,HCl+4H,0, is ob- 
tained by diazotising metadibromaniline. When allowed to stand over 
potash, it passes into the salt, 3(C,H,Br,*N,°Cl),HCI, whilst the normal 
diazonium salt is precipitated by the addition of ether to the alcoholic 
solution. It does not undergo any molecular change into a bromide. 

Tribromodiazonium chloride hydrochloride has previously been 
described. The sa/¢, 3(C,H,Br,*N,°Cl),HCI, is obtained when the base 

e2 
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is diazotised in solution in acetic acid, or in absolute alcohol at — 5°. 
The normal diazonium salt could not be prepared. The monacid salt 
changes into a bromide with moderate rapidity,!’even in the solid state, 
whilst in aqueous solution the change proceeds at a somewhat slower 
rate; in alcoholic solution, on the other hand, it proceeds with such 
rapidity that it is impossible to obtain a precipitate of pure silver 
chloride by adding silver nitrate to a freshly made solution of the 
salt. It was found extremely difficult to isolate the actual products 
formed by this molecular change, but they were all recognised by 
conversion into the corresponding halogen toluene derivatives. In 
this way, symmetrical dibromochlorobenzene, melting at 96°, symmetrical 
dichlorobromobenzene, and symmetrical trichlorobenzene were all ob- 
tained. When the monacid tribromodiazonium chloride hydrochloride 
is suspended in ether, it becomes yellow, but becomes white again 
as soon as the ether is removed ; this behaviour was repeated a second 
time on similar treatment, but did not occur when the treatment was 
repeated a third time. The white salt appears to be chlorodibromo- 
diazonium chloride, C,H,C1Br,°N,° Cl. 

Tribromaniline hydrochloride does not undergo any molecular 
change, so that the reaction appears to be limited to the diazonium 
salts. 

A number of double salts derived from diazonium salts were also 
examined, but were not found to undergo any similar change. 7'ri- 
bromodiazonium iodide cadmiotiodide, C,H,Br,*N,*I,CdI,, is a dark 
red salt which becomes yellow and then ey decomposes; a 
second salt, (C,H,Br,*N,°I,),CdI,, is even less stable. Z'richlorodiazo- 
nium chloride dibromide, C,H,Cl,°N,°Cl,Br,, is a yellow, crystalline 
mass melting at 136°. 7’ vichlorodiaseniam chloride di-iodide, 

C,H,Cl,°N,°Cl,1,, 
forms reddish-brown crystals which decom pose on exposure to light, 
forming trichloriodobenzene, melting at 54°, and trichlorodiazonium 
iodide dichloride, which crystallises in light yellow prisms melting at 
156°. Trichlorodiazonium chloride bromide iodide, C;H,Cl,*N,° Cl,Br,I, 
is formed in orange-red crystals melting at 132°, when the chloride is 
treated in alcoholic solution with iodine bromide, 

Hexachlorodiazoamidobenzene, prepared by the diazotisation of 
trichloraniline, crystallises in very small, white needles, which de- 
compose at 141°. Hexabromodiazoamidotoluene is a white, spore gy 


mass. 


Alphyl- and Alkyl-Hydroxylamines. By Evcren BamBercer and 
Epmonp Renavutp (Ber., 1897, 30, 2278—2289).—Azoxy-compounds 
can be readily obtained by the action of nitrosobenzene on f-alphy]l- 
hydroxylamines. The authors have obtained theoretical yields of the 
following : metazoxytoluene (37°), parazoxytoluene (69°), paradichlor- 
azoxybenzene (154°), metadibromazoxybenzene (109—110°), and para- 
dibromazoxybenzene (169—170°). Nitroso- and hydroxylamine 
compounds which contain different alphyl groups yield a mixture 
of the two simple azoxy-derivatives, for example, NO’Ph and 
C,H,Me:NH-OH give Ph:N,O-Ph and C,H,Me-N,0°C,H,Me. 

“Alkylated hydroxylamines, for example /- benzylhydroxylamine, 
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react in a different manner, and yield substances polymeric with the 
azoxy-compounds. 

Bisazoxybenzyl, [(CH, Ph).N, O],, probably 

(CH,Ph)*N(CH,Ph) 
O<N OE Ph)-N( ‘OH *pny> Os 
is obtained when pure f- vsnaythyiconylatins (7°3 grams) is gradually 
added to a cooled solution of nitrosobenzene (9°5 grams) in absolute 
alcohol. It crystallises from boiling xylene in nodular groups of 
needles melting at 210—211°, and is but sparingly soluble in boiling 
alcohol or ether. a-Naphthylamine, added to a cold acetic acid solution 
of the compound, gives an intense violet-red coloration. The com- 
pound yields an sorange-red colour when added to heated phenol, but 
does not give Liebermann’s reaction. Other products are formed in 
addition to bisazoxybenzyl by the action of nitrosobenzene on benzyl- 
hydroxylamine ; among these are azoxybenzene, azobenzene, aniline, 
benzaldehyde, crystals melting at 200—202°, others at 160° and a red oil. 

Phenylazohydroxymethylamide,* PhN,*NMe-:OH, is formed when a 

sodium acetate solution of diazobenzene chloride is slowly added to an 
acetic acid solution of 8-methylhydroxylamine at 0°5° (compare A bstr., 
1896, i, 222). It is readily soluble in the usual solvents, with the 
exception of light petroleum, crystallising ‘from the latter in white, 
glistening needles melting at 69—70°. With alcoholic copper acetate, 
it yields a brownish-red precipitate of the normal copper derivative 
(N,Ph:NMeO),Cu, which, after recrystallisation from boiling alcohol, 
forms dark, brownish-red needles possessing a bronzy lustre. When 
allowed to crystallise slowly, it forms glistening black prisms of high 
specific gravity. The azohydroxamide is readily hydrolysed by mineral 
acids, 
Paranitrophenylazohydroxymethylamide, NO,°C,H,°N,*NMe-OH, 
crystallises from boiling alcohol in glistening, yellow needles, and 
melts at 231°. It is only sparingly soluble in cold benzene, chloro- 
form, or alcohol, but dissolves in alkalis, giving deep-red solutions. 

£ -aranitrophenylaz omethoxymethylamide, NO,*C,H,°N,-NMe-OMe, 
obtained by the action of alcohol and methylic iodide on the previous 
compound, crystallises from light petroleum in glistening, brownish- 
yellow needles melting at 142°, 

Paranitrophenylazohydroxybenzylamide crystallises in golden-yellow 
plates with a bronzy lustre. It melts at 181—182°, and is readily 
soluble in benzene. Phenylazohydroxybenzylamide forms needles melting 
at :105°; paratolylazohydroaybenzylamide, C,H,Me:N,*N(OH):CH,Ph, 
crystallises in long, silky needles melting at 106°5°. Paranitrophenylazo- 
B-hydroxyamidopropionic acid, NO,* C,H,*N,*N(OH)-CH,* CH,: COOH, 
crystallises in small, brownish-red needles melting at 177—178°. All 
these compounds yield characteristic copper derivatives. 

a-Benzylhydroxylamine reacts with paranitrodiazobenzene acetate, 
yielding paranitrodiazobenzoimide, NO,*C,H,°N, (m. p. 71°), benzylic 
alcohol, and water. Orthonitrodiazobenzoimide (52°) and orthonitro- 
paradiazotoluoimide (69°) were obtained in a similar manner. 

J.J.8. 

* The author uses the expression azoamide in place of the usual nomenclature 

diazoamido-compound ; Hantzsch has suggested diazoamide. 
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N-Alkylhydroxylamines. By Ernst O. Beckmann (J. pr. Chem., 
1897, [ii], 56, 71—93).—When a f-hydroxylamine, NHR-OH, is 
treated with phenylcarbimide, NPh:CO, in {benzene solution, the 
product is NHPh:CO-NR-OH, and, when heated with a chloride 
RCI in the presence of alcoholic sodium ethoxide, it yields the com- 
pound NHPh-CO-NR-OR. That this is the mechanism of the re- 
action is evident from the fact that the same final product is obtained 
starting with the a-hydroxylamine, the intermediate product being 
different: NH,- OR+NHPh:-CO*NH:OR->NHPh:CO-NR:OR. This 
final product is, moreover, different from the isomeric compound, 
NR,°O:CO-NHPh, obtained by treating the di-8-hydroxylamine, 
NR, OH, with phenylic isocyanate. 

Compounds of the type NHPhCO-NR: OBz, when heated, frequently 
undergo a molecular transformation into others of the type 
NRBz:O0:CO-NHPh. Thiocarbimides also add themselves on to 
B-hydroxylamines, but under certain circumstances the product is 
a thiocarbamide, oxygen’ being lost.—The presence of an OH group 
in these hydroxylamine derivatives conditions their solubility in 
alkalis, and a colour reaction with ferric chloride. The following 
is a list of the compounds described (the numbers quoted are melting 
points). 

[With B. Gorrze.]|—N-Benzylformaldowime, 116°; N-benzylpropion- 


O 
aldoxime, 106° ; N-benzyloenanthaldoxime, 85° ; CH,Ph-N< Jip: 


[With F. Scuénermark.] — B-Carbanilido-B-benzylhydroxylamine, 
NHPh:-CO-N(CH,Ph):OH, 163°; its methylic, 87°; ‘ethylic, 74°; ben- 
zylic, 107°; benzoyl, 120°, and phenylsulphonic, 120°, derivatives, 
NHPh:CO-N(CH,Ph):OR. a-Carbanilido - B - dibenzylhydroxylamine, 
N(CH,Ph),*O;CO-NHPh, 117°. a-Carbanilido-B-benzoyl-B-benzyl- 
hydroxylamine, NBz(CH,Ph):O-CO-NHPh, 140°. 

| With Herwricu Kénic]—B-Anisylhydroxylamine,OMe-C,H,*NH-OH, 
76°; its hydrochloride, 167°; its B-carbanilido-derivative, 
NHPh:CO-N(C,H,°OMe):OH, 
161°; and its methylic, 103°; ethylic, 92°; benzylic, 85°; and benzoyl, 
134°, derivatives. a-Carbanilido-B-benzoyl-B-anisylhydroaylamine, 
NBz(C,H,* OMe):O-CO: NHPh, 
92°; aB-dibenzoyl-B-anisylhydroxylamine, NBz(C,H,* OMe)-OBz, 64°. 

[With F. Scnénermark. |—-Carbanilido-B-phenylhydroxylamine, 
NHPh:CO-NPh: OH, 125°; and its methylic, 74°; and benzoyl, 100°, 
derivatives. a-Carbanilido-B-benzoyl-B-phenylhydroxylamine, 

NPhBz-0-CO:NHPh, 
127°. a-Benzoyl-B-phenylhy lroxylamine, NPhBz-:OH, 120—121°; af-di- 
benzoyl-B-phenylhydroxylamine, NPhBz:OBz, 118—119°. B-Thiocar- 
banilido-B-benzy. hydroxylamine, NHPh:CS8:N(CH,Ph)-OH, 131—132°. 
Thiocarbantlido, 111°; thiocarballylamido-, 98°; and thiocarbomethyl- 
amido-, 146° ; S-p/ enylhydroxylamines, NHPh:CS:NR: OH. 
C, F. B. 


Nitro-substituted Hydroxamic Acids. By Arnoxp F. Ho..e- 
MAN (Lec. Trav. Chim., 1827, 16, 184—188).—Paranitrobenzoic chloride 
reacts with benzhydroxamic acid, yielding paranitrobenzoylbenz- 


ORGANIC CHEMISTRY. 23 


hydroxamic acid, a compound identical with that obtained by the action 
of nitrobenzoic chloride on the sodium derivative of phenylnitromethane. 
Benzoic chloride and paranitrobenzhydroxamic acid yield benzoyl- 
paranitrobenzhydroxamic acid, which is identical with the product 
obtained by the action of benzoic chloride on the potassium derivative 
of paranitrophenylnitromethane (compare Abstr., 1897, i, 409). 

A mixture of nitrobenzhydroxamic acid and dinitrodibenzhydroxamtic 
acid is obtained by the action of paranitrobenzoic chloride on hydroxyl- 
amine ; the two may be separated by the action of sodium carbonate 
solution, which dissolves the mononitro-acid only. The dinitro-acid 
cerystallises from alcohol in pale yellow plates decomposing at 174° ; 
it dissolves slowly in potassium hydroxide solution, and when its 
alkaline solution is boiled paranitraniline is formed. The mononitro- 
acid is best obtained by dissolving in glacial acetic acid and adding 
benzene; it decomposes at 171° and dissolves readily in potassium 
hydroxide. J.J.58. 


Bismarck-brown. By Ernst Tauper and Franz WALpER. (Ber., 
1897, 30, 2111—2117).—When Bismarck-brown is prepared by the 
action of sodium nitrite on metaphenylenediamine dihydrochloride, 
nitrogen is evolved. When the monhydrochloride is employed, on the 
other hand, the reaction is not complete, although no gas is evolved. 
Finally, when 4 molecules of acid are used for 2 of the base, the 
latter is completely converted into colouring matter, without the 
evolution of gas. In no case is triamidoazobenzene the sole product, 
whilst many samples of Bismarck-brown, prepared in the laboratory 
and also on the large scale, de not contain any of the triamido-com- 
pound. Pure triamidoazobenzene is best prepared from its monacetyl 
derivative, which is obtained by diazotising monacetometaphenylene- 
diamine and bringing the resulting saltinto reaction with metaphenylene- 
diamine. It forms brick-red, lustrous plates melting at 165°, and 
when hydrolysed yields triamidoazobenzene, which crystallises with 
mol. of benzene in plates melting at 143—145°. These belong to the 
monosymmetric system, the constants being a: b: c= 1°1804: 1: 1°7966 ; 
B=84° 52’. 

Another substance which is contained in many samples of the 
colouring matter is a disazo-compound, the exact constitution of which 
has not yet been ascertained. It may be extracted from the base 
of the colouring matter by benzene, from which it crystallises with 
% mol. of benzene and melts at 118°. When recrystallised from 
a mixture of benzene and phenol, it separates with 1 mol. of phenol, and 
then melts at 136°. The base has the composition C,,H,.N,, and is 
insoluble in water. A. H, 


Bismarck-brown. By Ricuarp Méutau and Lupwia Meyer 
(Ber., 1897, 30, 2203—2206).—In order to prove the correctness of 
Caro and Griess’s statement, that the chief product of the action 
of sodium nitrite on metaphenylenediamine hydrochloride is triamido- 
azobenzene, the authors prepared this compound by combining 
diazotised phenyloxamic acid with metaphenylenediamine and ‘hydro 
lysing the product. 
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Metaphenylenediamineazophenyloxamic acid, 
COOH: CO-NH-:C,H,°N,° C,H. o(NHy)o, 
separates from its hot, ammoniacal solution in dark red prismatic 
crystals on adding excess of dilute acetic acid ; it decomposes at 189° 
without melting, and yields triamidoazobenzene on hydrolysis with 
dilute sulphuric acid. The hydrochloride of triamidoazobenzene con- 
tains 2 mols. of hydrochloric acid to 1 mol. of the base, which is in 
accordance with Caro and Griess’s work ; further, it appears to crys- 
tallise with 1H,O. The melting point, 143° 5°, is also in agreement 
with that found by the above investigators, the triacetyl compound 


crystallises from absolute alcohol in yellow needles melting at 264°. 
J. ¥F. T. 


Some Ketones of the Phloroglucinol Series. (Researches on 
the Flavone Derivatives. VII.). By Paut FriepLinper and Lupwia 
C. Scuneti (Ber., 1897, 30, 2150—2155. Compare Abstr., 1897, i, 
442, 482.).—The authors carried out the following experiments with 
the hope of preparing symmetrical trihydroxyacetophenone from which 
flavone derivatives might be obtained of a character similar to those 
which occur in nature. Trimethylphloroglucinol is best obtained by the 
distillation of the residues of coto bark with caustic soda, after treat- 
ing them with methylic iodide and an alkali. Trimethylphloroglucinol 
is converted by acetic chloride, in the presence of aluminium chloride, 
into di- and tri-methylphloroacetophenone. Dimethylphloroacetophenone, 
OH:C,H,(OMe),Ac, which is the chief product when the residue first 
obtained is heated with aluminium chloride, crystallises in slender 
needles, melting at 85—88°. Trimethylphloroacetophenone crystallises in 
almost colourless, striated prisms melting at 97—98°. Dimethylphloro- 
acetophenone chloride (dimethoxyhydroxyphenacy] chloride), 

OH:C,H,(OMe),* CO-CH,Cl, 
is obtained by heating trimethylphloroglucinol with chloracetic 
chloride and aluminium chloride, the residue which is formed being 
finally heated with an excess of aluminium chloride ; it crystallises in 
slender, colourless needles melting at 142—144°, and in alcoholic 
solution is coloured an intense violet by ferric chloride. Dimethoxyketo- 


coumaran, C,H,(OMe).<ayp >CH,, obtained by warming the fore- 


going compound, in a fine state of division, with sodium carbonate for 
a very short time, crystallises in colourless needles melting at 
136—138°. Both the acetophenone chloride and the ketocoumaran 
readily condense with aldehydes. Benzaldehyde yields a substance of 
the composition of a dimethylchrysin, C,,H,O,(OMe),, which crystallises 
in almost colourless needles melting at 150—152°, butis not identical 
with the compound obtained by Picard by the methylation of mono- 
methylehrysin. Piperonal yields a compound, which separates from 
alcohol in small, yellow crystals melting at 220—224°. Furfuralde- 
hyde also yields a condensation product, which crystallises in yellow 
glistening. needles melting at 177—-179°. The compound formed with 
protocatechuic aldehyde colours alumina mordants orange-yellow, 
and chrome mordants yellowish-brown, the shades being markedly 
more yellow than those produced by the product obtained from the 
unsubstituted ketocoumaran and the same aldehyde. A. H. 
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Paramidobenzaldehyde. By Rertnnotp WALTHER and O. Kauscu 
(J. pr. Chem., 1897, [ii] 56, 97—123).—Paramidobenzylidenephenylhy- 
drazone, NH,*C,H,* CH:N-NHPh, prepared by the action of phenylhy- 
drazine on paramidobenzaldehyde in acetic acid solution, crystallises 
from alcohol in glistening, yellow leaflets melting at 175°. It is insoluble 
in water and light petroleum, but soluble in mineral acids, alcohol, and 
benzene. The monacetyl derivative crystallises in yellow leaflets melting 
at 155°, the diacetyl derivative in yellow needles melting at 211°; and 
the benzoyl derivative in yellow leaflets melting at 159—160°. 

Aromatic aldehydes react with paramidobenzylidenephenylhydrazone 
with elimination of water, giving rise to compounds containing the com- 
plex -CH:N- twice: benzylideneparamidobenzylidenephenylhydrazone 
crystallises from benzene in yellow, microscopic needles melting at 140°, 
and  orthohydroxybenzylideneparamidobenzylidenephenylhydrazone in 
beautiful, yellow, glistening}leaflets melting at 173—174°. The hydra- 
zone also reacts with the thiocarbimides ; in the case of phenylthio- 
carbimide, parabenzylidenephenylhydrazonethiocarbanitl is produced 
which separates from alcohol in yellow, microscopic crystals melting at 
220—221°; allylthiocarbimide gives parabenzylidenephenylhydrazone- 
allylthiocarbamide crystallising from alcohol in yellowish-white leaflets 
melting at 136°. 

When paramidobenzylidenephenylhydrazone is heated in sealed tubes 
with carbon bisulphide, a compound is formed which crystallises in 
yellow needles and melts at 220°; it appears to be dibenzylidenephenyl. 
hydrazonethiocarbamide, SC(NH: C,H, CH:N-NHPh),. 

The action of ethylic acetoacetate on paramidobenzylidenephenyl- 
hydrazone was investigated, but the results were unsatisfactory, mainly 
owing to the insolubility of the substances formed. 

Paramidobenzylideneaniline,- NH,*C,H,;CH:NPh, may be obtained 
either by the action of aniline or aniline hydrochloride on paramidobenz- 
aldehyde. It separates from alcohol in yellow leaflets and from ether 
in yellow needles melting at 110°. It is insoluble in alkalis, but dissolves 
in acids, and on boiling with them is decomposed into its components. 
When acted on by carbon bisulphide, a yellowish-green substance is 
produced which could not be further investigated on account of its 
insolubility in all menstrua. 

Paramidobenzaldoxime, NH,*C,H,*CH:N: OH, prepared by the action 
of hydroxylamine hydrocbloride on paramidobenzaldehyde, separates 
from hot water in yellow crystals melting at 124°. 

Diparamidodibenzylidenehydrazone, N,(:CH*C,H,*NH,),, obtained 
when hydrazine sulphate is gradually added to paramidobenzaldehyde, 
crystallises from alcohol in yellow leaflets melting at 245°. 

Paramidobenzylidenediparamidoazobenzene, 

NH,°C,H,*CH(NH:C,H,*N:NPh),, 
is obtained by the interaction of paramidoazobenzene and paramido- 
benzaldehyde. Itcrystallises from dilute alcohol in red needles melting 
at 115°, and dissolves in acids with a red coloration. When reduced 
with zine dust and acetic acid in alcoholic solution, it is converted into 
the insoluble modification of paramidobenzaldehyde, aniline, and para- 
phenylenediamine being also produced. 


Diazoamidobenzaldehyde, COH* C,H,*N:N*-NH:C,H,°COH, obtained 
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by the action of sodium nitrite (1 mol.) on paramidobenzaldehyde 
(2 mols.) in acetic acid solution, crystallises from light petroleum in 
golden-yellow leaflets melting at 135°. It may be converted into the 
corresponding amidoazo-compound. 

Diazobenzaldehyde may be prepared by the ordinary method ; it was 
not isolated, but proved to exist in the solution, for, on boiling, nitro- 
parahydroxybenzaldehyde was obtained. Diazobenzaldehyde reacts 
with amines ; the aniline compound crystallises from alcohol in yellow 
leaflets melting at 157°, the paratoluidine compound in reddish-brown 
leaflets melting at 145°, and the paraphenylenediamine compound in 
violet leaflets having no definite melting point. The last named is 
soluble in sulphuric acid with a beautiful blue-violet coloration, and 
in hydrochloric acid giving a rose-red solution, but is insoluble in ben- 
zene, chloroform, acetone, and water. 

Parahydroa sybens zeneazobenzaldehyde, COH:C,H,°N:N: C,H, OH, 
formed by the action of phenol on a solution of diazobenzaldehyde, 
crystallises from alcohol in glistening red leaflets melting at 195°; it 
dissolves in alkalis giving a carmine-red solution, whilst with sulphuric 
acid a dark, orange coloured solution is produced. Dihydroxybenzene- 
azobenzaldehyde, COH*C,H,N:N-C,H,(OH),. [(OH),=1:3], prepared 
from resorcinol and diazobenzaldehyde, forms red crystals which do 
not melt at 300°. 

Diazobenzaidehyde also combines with salicylic aldehyde to form a sub- 
stance crystallising in yellow leaflets melting at 180°. A. W. C. 


Action of Diacetonitrile on Aldehydes. By Ernst Monr (J. 
pr. Chem., 1897, 56, 124—142).—Benzylidenediamidocrotononitrile 
or benzylidenedi-imidoacetacetonitrile, CHPh[{[C(CN):CMe-NH,], or 
CHPh{CH(CN)-CMe:NH],. When benzaldehyde is acted on by di- 
acetonitrile, a substance of the composition C,,H,,N is produced. The 
author has not been able to decide which of the above constitutional 
formule it possesses, but hopes shortly to satisfactorily prove this 
point. The same remark applies to the condensation products of 
diacetonitrile with other aldehydes, mentioned in this abstract. The 
compound crystallises from absolute alcohol in prisms melting at 190° 
with partial decomposition and evolution of gas. It is almost insol- 
uble in benzene and ether, but readily soluble in water and absolute 
alcohol. 

3 : 5-Dicyano-4-phenyl-2 : 6-dimethyl-1 : 4-dihydropyridine, 

Me:C(CN) 
NEON on O(ON}O NPD. 

is produced with elimination of ammonia when benzylidenediamido- 
crotononitrile is treated with concentrated hydrochloric acid, acetic 
anhydride, or sulphuric acid. It separates from alcohol as a yellowish, 
crystalline powder melting at 204—206°. It remains unchanged after 
heating at 105° for some hours, is easily soluble in acetic acid and 
caustic soda, and sparingly in dilute hydrochloric or sulphuric acids ; it 
is remarkable that the solution in hot hydrochloric acid or sodium 
hydroxide is deep yellow, and on cooling, the substance crystallises out, 
leaving the mother liquor colourless. 

Paramethoxybenzylidenediamidocrotononitrile or paramethoaybenzyli- 
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denedi-imidoacetoacetonitrile, OMe>C,H,-CH[C(CN):CMe-NH,}, or 
OMe:-C,H,-CH[CH(CN)-CMe:NH],, is obtained when anisaldehyde is 
gradually added to diacetonitrile suspended in benzene. It crystallises 
from water in snow-white prisms, and from alcohol in long needles 
sparingly soluble in benzene or ether. When quickly heated, it melts 
at 188—192°, but on slowly heating, the greater portion melts at 
155—160°; in this case, it becomes yellow, and between 175 and 180° 
evolves gas. 

3 : 5-Dicyano-4-paramethoxyphenyl-2 : 6-dimethyl-1 : 4-dihydropyridine, 
OMe-C,Hy CH GN} CMe 
melting at 215— “S162, genes acetic anhydride acts on paramethoxy- 
benzylidenediamidocrotononitrile. It is soluble in alcohol and chloro- 
form, but only sparingly so in ether, benzene, and light petroleum. 

Metanitrobenzylidenediamidocrotononitrile (metanitrobenzylideneaceto- 
acetonitrile) crystallises from alcohol in yellow, transparent prisms 
melting at 118—120°; the corresponding piperonylidene compound 
separates from alcohol in needles melting at 210°; and the cinnamyl- 
idene compound in compact prisms melting at 149—159° ; the latter 
is coloured red on exposure to air. 

The condensation of salicylaldehyde with diacetonitrile takes place 
in two ways, as represented by the following equations, 


I. HO-C,H,-CHO + 20,H,N, = H,0+ NH, 1+ CH sN0. 
I. 2HO-U,H,-CHO + 0,H,N, =2H,0 + C,,H,,N,0,. 


The compound produced according to Pei ig I is, 

3 :5-Dicyano-4-orthohydroxyphenyl-2 : 6-dimethyl-1 : 4-dihydropyridine ; 
it crystallises from absolute alcohol in colourless, glistening, transparent 
four-sided prisms. When heated to 230—240°, it turns yellow, and 
melts between 265—270°, becoming black. 

The compound C,,H,,N,O, crystallises from alcohol in colourless 
needles melting at 179—180°, but the author has been unable to decide 
its constitution. When treated with acetic anhydride, ammonia is not 
eliminated, but a monacetyl derivative is produced crystallising from 
a mixture of dry benzene and light petroleum and melting at 170°. 
It is very unstable, readily giving up the acetyl group, the original 
substance being regenerated. 

When the compound C,,H,,N,0,, in glacial acetic acid solution, is 
boiled with hydrochloric acid, a polyacetyl derivative is obtained crys- 
stallising from glacial acetic acid in colourless needles melting at 
209—211°; like the monacetyl derivative, it is very unstable. 

A. W. C. 


Action of Benzaldehyde on Ketones. By Danie, VoRLANDER 
(Ber., 1897, 30, 2261—2268. Compare Abstr., 1896, i, 546 and 
603, Petrenko-Kritschenko, ibid., i, 472). Dipropyl ketone (40 
grams), benzaldehyde (37 grams), alcohol (300 c.c.), water (200 c.c.) 
and 10 per cent. sodium hydroxide solution (40 ¢.c.) are mixed together 
and allowed to stand in a stoppered vessel for some 30 days, care being 
taken that the mixture is well shaken from time totime. The oil 
which is obtained when the ether is distilled from the ethereal extract 
is subjected to distillation under a pressure of 40 mm., when the 


>NH, is obtained in snow-white needles 
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following fractions are obtained : 100—107°, about 14°8 grams, con- 
sisting mainly of benzaldehyde; 150—170°, 4 grams; 170—190°, 
about 13°7 grams, consisting mainly of benzylidenedipropyl ketone, 
CHPh:CEt-CO-CH, Et, and 200—235°, about 8 grams of a syrupy oil 


consisting of diphenyldiethylhydropyrone, oe ao 


No better yield of these two compounds can be obtained by using 2 
mols. of benzaldehyde to 1 of the ketone. The author attributes the 
poor yield, as compared with the corresponding reaction between 
benzaldehyde and diethyl ketone, to stereochemical influences. 
Benzylidenedipropy] ketone is a colourless oil distilling at 176—178° 
under a pressure of 40 mm. ; it is readily miscible with alcohol or ether 
and alcohol, and reacts with methylic malonate in the presence of a 
small quantity of sodium methoxide, yielding methylic phenyldiethyl- 
hydroresoreylate, CO<CHEt” EOS CH-COOMe, which crystallises 
in prisms melting at 139°. The yield is good. Phenyldimethylhydro- 
resorcylic acid, obtained by allowing its methylic salt (Abstr., 1896, i, 
546) to remain in contact with an excess of aqueous alcoholic potash 
for 10 days, crystallises in colourless crystals ; it melts at 124°, and is 
at the same time converted into phenyldimethylhydroresorcinol. This 
melts at 190—192° to a yellow liquid, and gives a brownish coloration 
with ferric chloride. 

Benzaldehyde reacts with an aqueous alcoholic solution of suberone 
in the presence of sodium or potassium hydroxide, the only product 
being Wallach’s dibenzylidenesuberone (Abstr., 1896, i, 572); this 
readily combines with 4 atoms of bromine, yielding an additive com- 
pound which melts and decomposes at 185°. 

Benzaldehyde does not react with pinacone under the conditions 
given above. It is stated that pinacone is not trarisformed into pina- 
colin by boiling with concentrated sodium carbonate, or by heating 
with water at 120—130°. The transformation, however, can easily be 
accomplished by boiling with a 5 per cent. oxalic acid solution for 
12 hours, or by boiling for 3—4 hours with a 50 per cent. solution 
of tartaric, phosphoric, or oxalic acid. Benzaldehyde and methyl 
propyl ketone yield an oily benzylidene derivative and a complex 
crystalline compound melting at 197°; the latter is neither a simple 
dibenzylidene derivative nor yet a hydrophorone. Phorone and 
mesityloxide both react with benzaldehyde in the presence of sodium 
hydroxide, yielding complex amorphous compounds, J.J. 5S. 


Benzylidenepinacolin. By Danret VortAnperand,Fritz KaLKow 
(Ber., 1897, 30, 2268—2274. Compare preceding abstract).—A theo- 
retical yield of benzylidenepinacolin, CHPh:CH:CO:CMe,, is obtained 
when a mixture of benzaldehyde (21°2 grams), pinacolin (20 grams), 
alcohol (75*e.c.), water (25 ¢.c.), and 10 per cent. sodium hydroxide . 
solution (20 c.c.) is allowed to stand for 9 days. It crystallises from 
aqueous alcohol in flat prisms melting at 41°, and is soluble in alcohol, 
ether, benzene, chloroform, and light petroleum. A compound, 
C,,H,.N,O, (probably benzylidenepinacolinoxime + hydroxylamine), 
is obtained when an aqueous alcoholic solution of benzylidenepinacolin 
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(1 mol.) is boiled with hydroxylamine hydrochloride (4—5 mols.) and 
the requisite quantity of soda for 8 hours. It crystallises in colourless 
needles, melts at 145—146°, is readily soluble in dilute hydrochloric 
acid or in sodium hydroxide solution, also in ether, benzene, or chloro- 
form, is almost insoluble in water, and reduces Fehling’s solution in 
the cold. <A 8-ketonic acid, COOH*CH,* CHPh*CH,°CO-CMe,, is ob- 
tained by the combination of benzylidenepinacoline with ethylic 
malonate in the presence of sodium ethoxide and the subsequent 
elimination of a molecule of carbonic anhydride:; it crystallises from 
boiling water in needles melting at 124°. The oxime, C,,H,,O,N, 
of the ketonic acid crystallises in flat prisms, melts at 131°, and 
has an acid reaction. The amide, C,;H,,O,N, obtained by the 
action of concentrated aqueous ammonia on the acid anhydride, 
crystallises from boiling water or from benzene in flat needles melting 
at 133°, Bromine readily reacts with a chloroform solution of benzyl- 
idenepinacolin, yielding a dibromide, CHPhBr- CHBr*CO-CMe,, which 
erystallises from boiling alcohol in large prisms melting at 124°. 
A B-diketone, COPh:CH,*CO-CMe,, and not the acetylene derivative, 
CPhiC-CO-CMe,, is formed by the action of alcoholic potash on the 
dibromide. It is a colourless oil distilling at 161—165° under a 
pressure of 25 mm.; when treated with bromine in chloroform solution, 
it yields a monobromo-derivative, COPh: CHBr-CO-CMe.,, crystallising 
in glistening prisms and melting at 106°. The diketone (3 grams), 
when heated for 5 hours on the water bath with phenylhydrazine 


2 grams) and glacial acetic acid (5 ¢.c.) yields a pyrazole derivative, 
“8 g y py 


HS ‘NPh or CH<C(CMeg)-2 -N 

CPh—— N ScPh==N Ph 
colourless prisms, melts at 77°, distils at 229—231° under a pressure of 
25 mm., and is insoluble in dilute acids or alkalis. On boiling ‘with 
concentrated potassium hydroxide, the diketone is decomposed into 
acetophenone and trimethylacetic acid. 

The author considers that his results confirm the usual constitution 
ascribed to pinacolin, and thinks that but slight importance should be 
attached to Delacre’s criticisms (Abstr., 1896, i, 591, 602), since zinc 
alkyl syntheses are not always trustworthy. J.J.8. 


This crystallises in 


Derivatives of Paramidophenoxyacetic Acid. By Curtis C. 
Howarp (Ber., 1897, 30, 2103—2107. Compare Abstr., 1897, i, 283).— 
The hydrazone of benzylideneparaphenoxyacetic acid, C,,H,,N,O3, formed 
when benzaldehyde reacts with hydrazidoparaphenoxyacetic acid in 
alcoholic solution, crystallises from dilute alcohol in greenish-yellow 
scales melting at 158°, the tartrazine dye from hydrazidoparaphen- 
oxyacetic acid is formed when the latter is treated with sodium 
dihydroxytartrate, and is obtained in orange-red crystals melting at 
242°. On heating the hydrazido-acid with ethylic acetoacetate in 
alcohol solution, methylpyrazoloneparaphenoxyacetic acid, C,,H,.N,O,, 
is produced, which crystallises from dilute alcohol in white needles 
melting at 211°; the methylic salt is an oil. Orthometadinitroparacet- 
amidophenoxyacetic acid, NHAc*C,H,(NO,),*O°CH,*COOH, obtained 
by the nitration of paracetamidophenoxyacetic acid, crystallises from 
hot water-in yellow crystals melting at 205°, and on reduction gives 
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the anhydride of p-methylmetamidoparaphenoxyacetic acid imidazole, 
which crystallises from alcohol in glistening plates melting at 243°. 
Orthonitroparamidophenoxyacetic acid, 

NH,°C,H,(NO,)O°CH,-COOH [NH, : NO, =2: 4], 
is formed when paramidophenoxyacetic acid in concentrated sulphuric 
acid solution is treated with the theoretical quantity of potassium 
nitrate ; it crystallises from water in brown prisms melting at 196°, 
and on reduction gives orthoparadiamidophenoxyacetic anhydride, which 
crystallises from water in thin prisms melting at 225°, the ethylic salt 
melts at 58°. Paracetamidophenoxyacetic acid paraphenetide, 

NHAc:C,H,°0-CH,:CO:NH-C,H,-OEt, 

from paracetamidophenoxyacetic acid and paraphenetidine, crystal- 


lises from dilute acetic acid in microscopic crystals melting at 198°. 
a. ¥, %. 


The Nitration of Coumarone. By Ricnarp StToERMER and O. 
Ricuter (Ber., 1897, 30, 2094—2090).—Coumarone readily reacts 
with concentrated nitric acid, with the production of two isomeric 
nitro-derivatives, and also of 5-nitrosalicylic acid. Paranitrocowmarone, 
C,H,O-NO,, crystallises in yellow, glistening needles melting at 134°, 
and orthonitrocoumarone in yellow needles melting at 85°. The mono- 
halogen derivatives of coumarone likewise yield nitro-derivatives, thus, 
from bromocoumarone,nitrobromocoumarone, C,H,OBr-NO,, is produced, 
and from chlorocoumarone, nitrochlorocoumarone, C,H,OCI*NO,, the 
former separating from dilute alcohol in glistening needles melting at 
132° ; and the latter in yellow needles melting at 147% J. F. T. 


Action of Hubl’s Reagent on Gallic and Tannic Acids. By 
Carut Borttincer (Chem. Zett., 1896, 20, 984—985).—Under similar 
conditions, gallic acid reacts with a larger quantity of the reagent 
than does tannic acid. With gallic acid, a golden-yellow substance is 
obtained which is readily soluble in water ; with tannic acid, a yellow 
granular precipitate which is almost insoluble in water. Both sub- 
stances give up iodine readily. The reaction with both acids takes 
place much more readily when concentrated solutions of Hiibl’s reagent 


are employed. J.J.8. 


Production of Acid Ethereal Salts from Acid Anhydrides. 
By Rupotr WeescHEIper (Monatsh., 1897, 18, 418—432. Compare 
Abstr., 1895, i, 420).—The author has previously stated the view 
that, by the action of alcoholic sodium derivatives on the anhydrides 
of unsymmetrical dibasic acids, ethereal salts are produced different 
from those formed by the action of alcohol alone. As the only observa- 
tion of this description made on camphoric anhydride (Bredt, Annalen, 
1896, 292, 98) does not agree with this supposition, the author has 
studied the action of sodium methoxide on hemipinic anhydride. He 
finds that when this substance is acted on by sodium methoxide in 
presence of methylic alcohol or benzene, both the a- and f-salts are pro- 
duced in considerable quantities ; the production of the B-salt increases 
the less alcohol or water is present. In the absence of disturbing 
secondary reactions, the B-salts form a normal product of the action of 
alcoholic sodium derivatives on acid anhydrides. The B-methylic salt 
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of hemipinic acid is not to any considerable extent converted into 
the a-salt by the action of sodium methoxide. 

These facts are to be expected if Ostwald’s hypothesis, that chemical 
reactions take place between ions, be accepted. The ions of sodium 
methoxide are Na and OCH, and of methylic aleohol OH and CH,: so 
that if one supposes an anhydride group always splits in the same 
manner, the following equations will represent the changes which take 
place. 


(0-0: (a) _, CH COOCH, (a 
X<oo: tay + RE * 


COOH (f) 
CO-O (a) , Na vi COONa (a) 
X<co- (g)tocH, ~ *<cooon, (g) 
The author finds that the a-methylic salt of hemipinic acid exists in 
two stereoisomeric forms, the one melting at 121—122°, and the 


other at 138°. Details of the work will be given later. 
A. W. C. 


Intramolecular Rearrangement of Sulphonic Acids. II. By 
Eveen BaMBERGER and Jac. Kunz (Ber., 1897, 30, 2274—2277. Com- 
pare Abstr., 1897, i, 286).—The potassium salt of phenylsulphonamic 
acid is readily transformed into orthamidobenzenesulphonic acid if it is 
mixed with acetic acid containing a few drops of sulphuric acid and 
kept at 0° for about 80 hours. The ortho-acid is converted into the 
isomeric paramidobenzenesulphonic acid when heated with sulphuric 
acid at 180—190° for 7 hours. J.J. 8. 


Condensation with Phenylacetone. By Guipo GoLpscuMIEptT 
and Gustav Knéprer (JJonatsh., 1897, 18, 437—446).—When the 
product of the condensation of phenylacetone with benzaldehyde in 
presence of potassium hydroxide is repeatedly recrystallised from alcohol, 
two substances are produced, one melting at 71° and the other 
at 153°. 

The substance melting at 71° has the formula C,,H,,0, and must be 
either benzyl styryl ketone, CH,Ph*CO*-CH:CHPh, or stilbyl methyl ketone, 
CH,*CO-CPh:CHPh. It is easily soluble in alcohol, ether, and benzene, 
and on treatment with alkalis appears to be reconverted into its con- 
stituents. It reacts with hydroxylamine, yielding a substance melting 
at 102—103° and easily solublexin alcohol, ether, or benzene, but 
with difficulty in water. It is insoluble in acids and alkalis, and 
after boiling with acetic anhydride, the unchanged substance is pre- 
cipitated by water, pointing to the fact that it is not an oxime, but a 
substance which has undergone an isomeric change, such a change 
having been previously noticed in the case of unsaturated ketones 
(compare Gattermann and Stockhausen, Abstr., 1893, i, 164, and 
Knoevenagel and Klages, Abstr., 1895, i, 48). 

The substance melting at 153° erystallises from alcohol in beautiful, 
glistening crystals of which the constitution has not yet been 
definitely decided, but it seems probable that it is triphenyltetrahydro- 
y-pyrone. 

When hydrochloric acid is used as the condensing agent in place of 
potassium hydroxide, a substance of the composition C,,H,,ClO is 
produced, which crystallises in small, colourless needles melting at 
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140°. When heated at its melting point, hydrogen chloride is. given off, 
and a ketone, C,,H,,O, is formed, which erystallises from alcohol and 
melts at 53—54°. This ketone is isomeric with the one produced in 
the condensation with potassium hydroxide, and if in the first case 
benzy! styryl ketone is produced, this substance must be stilbyl methyl 
ketone, or vice versa, or it may be a stereoisomeride. Further experi- 
ments must decide this point. 

If sulphuric acid is used for effecting the condensation, the product 
is a hydrocarbon of the formula C,,H,,, probably formed in a-similar 
manner to mesitylene from acetone ; it crystallises from alcohol in 
colourless leaflets melting at 120°. A. W. C. 


Furfurobenzidine. By Huco Scuirr (Ber., 1897, 30, 2302—2303). 
—A claim for priority. 


Hydroxybenzylideneindanedione. By Sranistaus von Kos- 
TANECKI and L. LaczKkowsk1 (Ber., 1897, 30, 2138—2144).—Ortho- 


hydroxybenzylideneindanedione, CsH,<Go>C:CH-C,H,-OH, obtained 


by heating indanedione with salicylaldehyde at 100°, crystallises 
in rosette-shaped groups of orange-red prisms, which have a violet 
surface lustre and decompose at 196°. It forms a yellow solu- 
tion in concentrated sulphuric acid, and is readily decomposed by 
alkalis. Acetic anhydride converts it into the acetyl derivative, which 
crystallises in rosette-shaped groups of yellow needles melting at 
124—125°.  Orthoethoxybenzylideneindanedione, 
C,H,:(CO),:C:CH'C,H,OEt, 

can only beprepared by the action of ethylsalicylaldehyde on indanedione. 
It forms small, yellow crystals melting at 135° and yields a red solution 
with sulphuric acid. Metahydroxybenzylideneindanedione crystallises 
in yellow plates melting at 222°, and its acetyl derivative crystallises 
in yellowish needles melting at 140°. Metethoxybenzylideneindane- 
dione crystallises in yellowish plates melting at 131—132°. Para- 
hydroxybenzylideneindanedione separates from acetic acid in lustrous, 
orange-yellow needles melting at 239°, and its acetyl derivative also 
forms yellow needles which melt at 162°, whilst parethoxybenzylidene- 
indanedione crystallises in matted, yellow needles and melts at 139°. 

Furfurylideneindanedione, C,H,:(CO),:C:CH°C,H,O, obtained by 
the condensation of furfuraldehyde with indanedione, crystallises 
in lustrous, greenish needles melting at 203°. 

Cinnamylideneindanedione, C,H,:(CO),:C:CH:CH:CHPh, is prepared 
from cinnamaldehyde, and crystallises in long, orange-coloured needles 
melting at 150—151°. 

When indanedione is heated at 120—125°, the anhydrodi-indanedione 
which is produced (Wislicenus and Kétzle, Abstr., 1889, 1067) is ac- 
companied by tribenzoylenebenzene, C,,H,,0,, which was first ob- 
tained by Gabriel and Michael (Abstr., 1878, 229). A. H. 


Action of Methylic Iodide on Aqueous Solutions of Crystal- 
Violet, Malachite-Green and Methylene-Blue ; Hydrolysis of 
these Colouring Matters. By Avauste RosenstigHi (Bull. Soc. 
Chim., 1896, [iii], 15, 1299—1313).—When an aqueous solution of 


ORGANIC CHEMISTRY. 33 


erystal-violet, CCl(C,H,*NMe,), is mixed with methylic iodide, lustrous, 
long needles of the corresponding iodine compound gradually separate, 
and aniline-green and the compound C(C,H,*NMe,I),-OH + 3H,0O are 
formed in smaller quantity at the same time, the production of 
aniline-green being greater the higher the temperature. In dilute 
solutions (1 part of crystal violet in 800 parts of water), aniline-green 
is not formed. Detailed investigation of the reaction leads to the 
following conclusions. In dilute aqueous solutions, methylic iodide acts 
on the compound COl(C,H,*N Me,), with formation of the corresponding 
iodine derivative and methylic chloride. Part of the methylic iodide 
is hydrolysed and the hydrogen iodide also interacts with the crystal- 
violet, forming a further quantity of the iodine compound. Part of the 
violet is also.decomposed by water with liberation of hydrochloric acid 
and formation of the corresponding carbinol, and the latter combines 
with methylic iodide, yielding the compound C(C,H,*NMe,1),-OH ; 
the methylic chloride formed in the reaction is also partially hydrolysed, 
and the liberated acid retards the action. The formation of the 
methiodide is subsequent to the formation of the carbinol. 

A dilute aqueous solution of malachite-green, under similar con- 
ditions, yields the compound CPh(C;H,*NMe,),I in lustrous crystals, 
together with methiodides, the reaction being similar to that with 
crystal-violet. Methylene-blue behaves similarly, and it would seem 
that the dialkyltriamido-derivatives of triphenylcarbinol unite di- 
rectly with methylic iodide, which converts them into iodammoniums 
at the ordinary temperature, even in presence of large quantities 
of water. The colouring matters in aqueous solution are partly 
hydrolysed, and when combination with methylic iodide suppresses the 
basic function, the acid remains free. The author points out that the 
occurrence of hydrolysis furnishes no definite evidence as to the con- 
stitution of the compounds (compare A bstr., 1896, i, 376, 377). 

C. H. B. 


Di-8-naphthaquinone Oxide. By K. Hermann WICHELHAUs (Ber., 
1897, 30, 2199—2203).—Di-B-naphthaquinone oxide, O(C,,H;0,)., 
which is readily prepared from f-naphthaquinone by oxidation with 
ferric chloride, crystallises from acetic acid or acetone in slender, 
orange-yellow needles which melt at 245°, and yields two hydrates on 
treatment with water, one of which, C,,H,,0O;+2H,0, is red, the 
other, C,,H,,0, + 5H,O, black ; the latter is converted into the former 
on heating it to 110—120°. 

On reducing the freshly precipitated oxide with stannous chloride 
and hydrochloric acid, it is converted into an unstable compound, 
which yields an acetyl compound probably of the constitution 

O[C,)H,(OAc).]os ; 
melting at 164—165°; by the action of sulphurous acid a substance, 
C,,H,,0,, melting at 138° is obtained. 

The oxime of di-B-naphthaquinone oxide is only slightly soluble in 
water, the phenylkydrazone is brick-red, melts at 264°, and colours 
wool and silk yellow ; the oxide further forms compounds with aniline, 
dimethylaniline, quinoline and resorcinol, the analyses of which show 
the correctness of the above formula, dF. T. 

VOL, LXXIV. i, ‘ee 
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Azoquinones. By Frieprich KrarMann and M. GoLpENBERG 
(Ber., 1897, 30, 2125—2130).—2-Hydroxy-a-naphthaquinone readily 
reacts with diazo-salts to form azo-compounds in which the 
nitrogen atom occupies the position 3 in the naphthalene ring, and 
which are converted by reduction into 2-hydroxy-3-amido-a-naphtha- 
quinone and the base corresponding with the diazo-salt employed. 
These hydroxyazoquinones are brick-red to dark-red in colour and 
yield crystalline salts with bases, the ammonium salts being specially 
characteristic. 3-Benzeneazo-2-hydroxynaphthaquinone, 
OH: C,,H,0,°N,°Ph, 

crystallises in fascicular groups of needles melting and decomposing at 
225—226°. The ammonium salt forms violet-brown, lustrous needles 
which decompose at 215—217°. The silver salt is a black powder. 
The oxime, OH: C,,H,O(NOH):N,:Ph, is a sulphur-yellow, crystalline 
powder which forms a blood-red solution in sulphuric acid. 

3-Orthotolueneazo-2-hydroxynaphthaquinone, ©, ,H,O.*N,*C,H,Me, 
crystallises in garnet-red needles, which have a‘blue, metallic lustre and 
melt at 205°. The ammonium salt forms dark-red, lustrous needles 
decomposing at 198°, and the oxime is an orange-yellow, crystalline 
powder decomposing at 210—212°. 3-Paratolueneazo-2-hydroxynaph- 
thaquinone crystallises in light red needles which melt and decom- 
pose at 205°; whilst the oxime is a brownish-yellow, crystalline 
powder which melts and decomposes at 176—178°. 3-Orthonitro- 
benzeneazo-2-hydroxynaphthaquinone  crystallises in orange-yellow 
needles which melt and decompose at 255—257°. 3-Paranitroben- 
zeneazo-2-hydroxynaphthaquinone forms orange coloured plates decom- 
posing at 260—261°. 

3-Parasulphobenzeneazo-2-hydroxynaphthaquinone, 

C,,H,0,°N,°C,H,"SO,H, 
forms a sodium salt which crystallises in yellowish-red plates. Puara- 
sulphonaphthaleneazohydroxynaphthaquinone, C,,H,O,*N,*C,,H,SO,H, 
yields a sodiwm salt which crystallises in small, dark-brown, sparingly 
soluble needles. $-Naphthaleneazohydroxynaphthaquinone, 
C,,H,0°N,°C,oH,, 

crystallises in garnet-red needles decomposing at 247—-248°. A. H. 

Methylamide and Dimethylamide of Naphthalene-f-sul- 
phonic Acid. By L. T. C. Scmry (Rec. Trav. Chim., 1897, 16, 
181—183).—The requisite quantity of standard potassium hydroxide 
solution is added to 3 grams of methylamine hydrochloride dissolved 
in a small quantity of water, ether is run in and then 5 grams of 
naphthalene-@-sulphonic chloride; after vigorously shaking, half the 
quantity of potash solution previously used, and then 2} grams of the 
chloride are added, this process being repeated until 10 grams of 
chloride have been added to 3 grams of methylamine hydrochloride. 
The white deposit which separates together with the residue left on 
evaporating the ethereal solution is recrystallised from alcohol, when 
the methylamide is obtained in a crystalline form melting at 107°. It 
is sparingly soluble in cold water, ether, or light petroleum, more 
readily in hot water, and dissolves with extreme ease in absolute 
alcohol, benzene or chloroform. 
Naphthalene-B-sulphondimethylamide, is much more readily soluble in 


64a tio & ate hae A 


= 


ORGANIC CHEMISTRY. 35 


ether, from which it crystallises in plates melting at 96°. It is not 
soluble in cold water, but dissolves with great ease in chloroform or 
benzene, J. J.8. 


Constituents of Oilof Roses and Allied Ethereal Oils. By 
Hvueo Erpmann (J. pr. Chem., 1897, [ii], 56, 1—47) (with Ernst 
ERpDMANN).—Pure rhodinol, C,,H,,,OH, was prepared from silver 
rhodinylic phthalate (see below), itself obtained from commercial 
geraniol, by treating it with sodium chloride, hydrolysing the result- 
ing sodium salt with alkali, and distilling over the rhodinol with 
steam ; if it is prepared by the hydrolysis of the diphenylurethane, it is 
difficult to free it from diphenylamine. It boils at 110°5—111° under 
16 mm. pressure, and can be boiled under atmospheric pressure, but 
then undergoes a certain amount of decomposition ; it has sp. gr. 
= 0°8812 at 16°/4°; and it has a most pleasant odour of roses. If a 
drop is diluted with 5 c.c. of aleohol in a porcelain basin and 10 drops 
of strong sulphuric acid added, the latter becomes orange-yellow ; 
when the basin is gently swayed, this colour changes to reddish-violet 
at the surface of separation between the two liquids, and disappears 
entirely asthe liquids mix completely. This may be used as a qualita- 
tive test for rhodinol, although both linalool and citronellol give some- 
what similar colorations. 

Characteristic Derivatives of Rhodinol (with P. Hutn).—Diphenyl- 
carbamic chloride is best obtained by dissolving diphenylamine (100 
grams) in chloroform (300 c.c.), and passing in excess of carbonic 
chloride (40—50 grams). In this way, half of the diphenylamine 
is recovered as the hydrochloride ; by adding pyridine (50 grams), a 
complete conversion is obtained, pyridine hydrochloride being formed ; 
the carbonic chloride (60 grams) is in this case passed in-at 0°. 
Rhodinylic diphenylurethane, NPh,*COOC,,H,, (Abstr., 1896, i, 198) 
was prepared from crude rhodinol obtained by the acetate method 
from genuine geranium oil produced at Grasse, in the south of France ; 
it was heated (50 c.c.) with diphenylearbamic chloride (75 grams) 
and pyridine (35 c.c.) for 5 hours at 100°, the product being washed 
with dilute acid, alkaline carbonate and water, freed from impuri- 
ties by distilling these over with steam, and finally crystallised from 
alcohol. It melts at 82°2°, and forms a tetrabromide, melting when 
not quite pure at 129—132°, but it also readily takes up 6 other 
atoms of bromine by substitution, after which it very readily de- 
composes, yielding hexabromodiphenylamine as one of the products. 
Rhodinylic benzoate, obtained by gradually adding benzoic chloride 
(20 c.c.) to a mixture of rhodinol (30 ¢.c.) and pyridine (25 c.c.) kept 
at 0°, is a colourless oil, and boils at 194—195° under 12 mm. 
pressure. Rhodinylic hydrogen phthalate, COOH:C,H,* COOC,,H,,, is 
obtained by heating rhodinol (10 c.c.) with finely powdered phthalic 
anhydride (8°6 grams) in the water bath, with constant shaking 
until solution is just complete, and distilling over impurities with 
steam ; it is a colourless syrup with acid properties, and inflames the 
mucous membrane when brought in contact with it. The ‘silver salt 
provokes sneezing when inhaled ; it melts at 133°; it can be purified 
by dissolving it in its own weight of benzene and precipitating it with 
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warm methylic alcohol; it reacts with methylic and ethylic iodides 
and benzylic chloride in benzene solution, forming methylic, ethylic, 
and benzylic salts, which are oils that decompose when distilled. 

Many of the usual analogies do not hold in the case of rhodinol. It 
does not react readily with carbamic chlorides other than the diphenyl 
one ; with paraditolyl- (melting at 103°) and a-dinaphthyl-carbamic chlor- 
ides no compound could be obtained, and phenylbenzylcarbamice chloride 
gave a liquid compound of doubtful purity; B-dinaphthylcarbamic chloride 
melting at 151°, does, however, yield a crystallised rhodinylic wrethane 
which melts at 105—107°. Further, diphenylcarbamic chloride itself 
does not react with other alcohols more or less similar to rhodinol ; 
with linalool, terpineol and amylene hydrate, for example, no compound 
is formed ; citronellol, however, forms a liquid diphenylurethane, 
which does not solidify at 0°. Again, although ethylic bromide re- 
acts but slowly and incompletely with silver rhodinylic phthalate, 
benzylic chloride reacts quite readily ; and although benzylic chloride 
reacts, paranitrobenzylic chloride does not. Lastly, no other an- 
hydrides of dibasic acids, not even tetrachloro- and tetrabromo- 
phthalic anhydrides, react with rhodinol as phthalic anhydride does, 
yielding a product from which rhodinol can easily be recovered. 

Occurrence and Detection of Rhodinol in Ethereal Oils (with P. Hurn). 
—The possible presence of rhodinol is first recognised by the sulphuric 
acid test. The oil (1 gram) is then heated in atest-tube with diphenylcar- 
bamic chloride (1°5 grams) and pyridine (1°35 grams) for 2 hours at 
100°, and the product is distilled with steam until a litre of distil- 
late has collected, diphenylamine, derived from unchanged carbamic 
chloride, passing over. The residue, which solidifies on cooling, is 
recrystallised from 30 times its weight of alcohol ; the yield of solid 
crystalline product is much reduced if citronellol is present, as this 
forms a liquid urethane. In this way, samples of oil of roses from 
Turkey and Germany were examined ; of geranium oil from France, 
Bourbon (Réunion) and Syria ; oil of ginger-grass ; of citronella ; of 
palmarosa from Turkey, and of neroli, both “bigarade” and from 
Portugal. The results varied extremely. Turkish oil of roses gave 
the greatest, the samples of oil of neroli the smallest, yield of crystal- 
line diphenylurethane. Geraniol can be freed by Monnet’s method 
from non-alcoholic constituents ; it is heated with acetic anhydride at 
140° for 8 hours, the acetates are purified and then hydrolysed with 
alcoholic potash, and the oil thus obtained is distilled under diminished 
pressure. Rhodinol is the chief constituent ; a sample from Schimmel 
of Leipzig was found to owe its less pleasant odour to the presence of 
chlorine compounds, so that commercial geraniol stands in much the 
same relation to pure rhodinol as does synthetical benzaldehyde to oil 
of bitter almonds. Commercial rhodinol, from the Société Chimique 
des Usines du Rhéne at Lyon yielded a rhodinol identical with that 
obtained from geraniol ; the heat of combustion is 3026 Cal. in both 
cases. Mixed with the rhodinol is citronellol, C,,H,,*>OH, which 
was isolated and converted into derivatives. Citronellylic hydrogen 
phthalate resembles the rhodinylic compound but is more stable ; the 
silver salt melts at 120—124°; the liquid methylic salt was also pre- 
pared, and so was liquid citronellylic diphenylurethane. 
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Preparation of Menthylic Carbonate.—Menthol (30 grams) is dissolved 
in chloroform (30 c.c.), pyridine (25 ¢.c.) is added, the whole cooled by 
a freezing mixture, and 55 grams of a chloroform solution of carbonic 
chloride (containing 10 grams) slowly added ; after being left for a 
day in the cold, the product is distilled with steam, and the solidified 
residue washed with hot water and recrystallised from alcohol. 
Menthylic carbonate melts at 105°. 

Remarks.—Of these the most important is to the effect that the name 


geraniol must be abandoned, the substance being identical with rhodinol. 
C. F. B. 


Oil of Cloves. By Ernst Erpmann (J. pr. Chem., 1897, 56, 
143—156).—When oil of cloves is treated with an aqueous potash 
solution, a residue containing oxygen is left undissolved ; this the 
author calls “échappés.” It has no constant boiling point, and its 
sp. gr. is lower than that of oil of cloves ; when treated with alcoholic 
potash, there is a rise in temperature, and on extracting with ether 
caryophyllene is obtained. The residual alkaline liquid contains 
eugenol and acetic acid. 

When “ echappés”’ is distilled under a pressure of 12 mm. at a tem- 
perature of 142°, a solid substance collects in the receiver ; this is 
found to be acetyleugenol, thus accounting for the fact that the portion 
of oil of cloves insoluble in dilute potash solution contains oxygen. 

Acetyleugenol, prepared by treating pure eugenol with acetic anhy- 
dride, boils at 145—146° (8°5 mm.), has a sp. gr. =1°0842 at 15°, is 
volatile with steam, and crystallises from alcohol in large, rhombic 
plates melting at 29°. 

Thom’s method (Verhandl. der Gesellsch. Deutsch. Natur. f. w. Aerate, 
1891, 184) for estimating the value of oil of cloves, and which pre- 
supposes the existence of free eugenol in the oil, gives numbers which 
are too low, because the acetyleugenol is only partially estimated when 
this method is employed; if, however, the oil of cloves be first 
saponified, the true value can be obtained. 

When oil of cloves is treated with alcoholic potash, and the free alkali 
titrated with normal hydrochloric acid, using litmus as indicator, it is 
found that a greater amount of alkali has been used up than is accounted 
for by the presence of acetyleugenol ; this is because salicylic acid is 
present in small amount, probably combined with eugenol as acetyl- 
salicylic acid. 

The author has further proved the presence of furfuraldehyde in oil 
of cloves. A. W. C. 


Ethereal Oil of Angostura-bark. By Hernricn Becxurts and 
Juxius TroeGer (Arch. Pharm., 1897, 235, 518—535).—This ethereal 
oil is obtained from the dark-brown oily liquid left after the alkaloids 
have been removed from the ethereal extract of the bark by shaking 
it with dilute sulphuric acid. The residue left is distilled with steam 
and the portion of the distillate insoluble in water is dried by means 
of anhydrous sodium sulphate ; it is a yellowish oil which becomes 
darker after a time, and has an aromatic taste and odour ; it is easily 
soluble in the ordinary organic solvents. Its physical properties 
agree with those of Schimmel and Co.’s preparation, and according to 
this firm the bark yields 1°5 per cent. of pure oil. The crude oil has 
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a rotatory power in ‘a Wild’s polaristrobometer = — 50° (100 mm. 
tube) ; sp. gr.=0°941 at 20°; refractive index n)»=1'50624. The 
analytical results obtained with different specimens were not con- 
cordant ; this is also the case with oils from cubebs, preparations 
from old plants containing cubeb camphor, whilst those from younger 
plants consist essentially of terpene. 

Attempts to isolate the substances contained in the oil, by fractional 
distillation both at the ordinary pressure and under diminished pres- 
sure, failed to give satisfactory results, owing to elimination of water 
arising from decomposition of the alcoholic constituent of the oil. In 
one distillation at the ordinary pressure, however, analysis of the 
fraction boiling at 260—270°, of which the major portion distilled at 
264—265°, showed a composition corresponding with galipene alcohol, 
C,,H,,0, and on heating with acetic anhydride this fraction gave 
galipene, C,,.H,,. G@alipene alcohol, which is soluble in the ordinary 
solvents, does not possess the characteristic odour of the crude oil, 
and is optically inactive ; sp. gr.=0°9270 at 20°; refractive index 
Ny = 150624. By the action of phosphorus pentachloride, a clear oil 
ot pleasant odour and containing chlorine is obtained. 

Galipene, obtained by the action of acetic anhydride on the alcohol 
or on the fractions boiling at 250—280°, is a yellowish oil which boils 
between 256° and 260°, the major portion distilling at 258—259°. It 
is more mobile than the crude oil, and has a fainter odour. It is soluble 
in the ordinary solvents ; sp. gr. =0°9110 at 20° ; rotatory power = 18° 
(100 mm. tube); refractive index n)>=1'50374. The hydrochloride, 
C,,H,,,2HCI, is obtained by the action of hydrogen chloride dissolved 
in acetic acid ; this solution does not at first mix with the terpene, 
but there is a dark-red zone of demarcation ; the upper portion then 
gradually becomes violet and the lower red, and finally, after several 
days, mixture may be effected by shaking. The hydrochloride crystal- 
lises in transparent prisms and melts at 114—115°; the hydrobromide 
crystallises in lustrous, prismatic needles and melts at 123°. 

The fraction of the crude oil boiling at 260—265° was in one 
instance green ; analysis indicated the composition of a terpene, and the 
hydrobromide prepared from it melted at 124°. 

When the residue left after distillation at 280° under the ordinary 
pressure, or at 200° under 92 mm. pressure, is shaken with alcohol, it 
leaves a dirty green to yellowish-white, amorphous substance which is 
insoluble in cold alcohol, easily soluble in ethylic acetate, ether, and light 
petroleum, and partly soluble in acetic acid. It does not show a constant 
melting point, decomposes at 110—120°, becoming brown or black, and 
then melts at 130—140°. From the analysis, it appears to be a sub- 
stance containing oxygen and formed from the alcohol by distillation. 

Since the crude oil is levorotatory, the alcohol inactive, and the 
terpene dextrorotatory, it is probable that in the isolation of the 
terpene from the crude oil an inversion is effected, and that the 
terpene contained in the oil has a rotatory power different from that 
of the terpene obtained from it by means of acetic anhydride. 


Sinigrin, Sinalbin, Sinapin, Sinapic Acid. By JoHANNEs 
Gapamer (Ber., 1897, 30, 2322—2327; 2327—2328; 2328—2330; 


TH A RA tel 


- ——_ - oof ae 2 eee U6 lUrlCUCUe CUR Eee 


39 


ORGANIC CHEMISTRY. 


2330—2334).—The main facts in these papers have already appeared 
(Abstr., 1897, i, 254 and 360). 

Glucosides contained in the Root of Helleborus niger: 
Helleborein and Helleborin. By K. THarrer (Arch. Pharm., 1897, 
235, 414—424).—Of these glucosides, the former is easily soluble in 
water, but insoluble in ether, and the latter is insoluble in water but 
soluble in ether. 

Helleborein is obtained from the aqueous extract by preparing from 
it the tannin compound of the glucoside and treating this with lead 
hydroxide, which liberates the glucoside ; this is purified by repeated 
solution in absolute alcohol, and precipitation by ether. From a solu- 
tion in 96 per cent. alcohol, only a yellow, amorphous, very hygro- 
scopic mass separates, but from absolute alcohol fine needles are 
obtained which, although not as hygroscopic as Husemann and Marmé’s 
preparation, have the same physical properties. The author's analysis, 
however, indicates an empirical formula, C,,H,,0,,, and the analysis 
of the blue product, which Husemann and Marmé named helle- 
boretin, corresponds with the formula C,,H,,.O; ; this can be obtained 
from helleborein by the action of dilute hydrochloric or sulphuric acid, 
dextrose and acetic acid being also formed. The acetic acid is not 
derived from a secondary action of the mineral acid on helleboretin, 
for the latter is not affected by dilute sulphuric acid. By fusion 
with alkalis, helleboretin yields formic acid and a substance which 
is soluble in alcohol and ether, but gives no colour reaction with 
ferric chloride. By oxidising helleboretin with chromic acid mixture, 
and subsequently distilling with steam, a distillate containing formic 
acid, and probably higher homologues of this acid, is obtained; a 
white substance insoluble in water and acids, but easily soluble in 
alcohol, is left in the retort; this gives no coloration with ferric 
chloride. With concentrated nitric acid, helleboretin gives an in- 
tensely violet solution which deposits violet flakes on pouring it into 
water and allowing it to stand. Neither dilute nor concentrated nitric 
acid gives any coloration with helleborein, and no helleboretin is 
formed. 

Husemann and Marmé’s method of preparing helleborin did not 
prove successful, but the author obtained it from the ethereal extract 
by treating it with light petroleum to remove the fatty compounds, 
and then with acetone, which dissolves tarry and colouring matters. 
The residual helleborin can be purified by crystallisation from a mix- 
ture of ether and alcohoi, and is then pure white ; in its physical pro- 
perties it agrees with those of Husemann and Marmé’s preparation, 
and gives the characteristic violet-red coloration with concentrated 
sulphuric acid, but the author’s analysis indicates an empirical formula 
C,H,,0. E. W, W. 

Substances contained in the Root of Baptisia tinctoria R.Br. 
y-Baptisin. By K. Gorter (Arch. Pharm., 1897, 235, 494—503. 
Compare Abstr., 1897, i, 625).—y-Baptisin, O,,H,,0,,, is obtained 
from Merck’s baptisin by crystallisation first from dilute alcohol, then 
from hot water, and finally from dilute spirit. It crystallises in 
colourless needles, is tasteless, and contains neither nitrogen nor 
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water. It melts at 247—248°, is soluble in boiling water, alcohol of 
50 per cent. or acetone, very soluble in methylic alcohol, but insoluble 
in cold water, ether, acetone, benzene, chloroform, and dilute spirit, 
the specific rotatory power [a])= —101° 40’. With sulphuric acid, it 
gives a yellowish-brown coloration passing into orange-red ; with 
Erdmann’s reagent a very fugitive green coloration passing through 
reddish-violet to reddish-brown, and becoming green on addition of 
water; with a solution of iodic acid in concentrated sulphuric acid, it 
gives successively violet, red, olive-green, and yellow colorations. 
Millon’s reagent produces a pale red coloration on boiling, and ferric 
chloride colours a solution in methylic alcohol yellowish-brown. It 
does not reduce Fehling’s solution even on boiling with it for a short 
time, but reduction takes place with ease after it has been treated with 
sulphuric acid. From dilute alcohol, it crystallises with 7$H,O or 
4H.0, and, after drying over sulphuric acid, it contains 1}H,O, which 
may be driven off at 125—130°, the substance becoming slightly 
yellow. A solution of y-baptisin in methylic alcohol after a time 
deposits crystals of an additive product, C,,H,,0,,,.MeOH + 14H,0, 
which is insoluble in water, methylic alcohol, chloroform, and ethylic 
acetate, and loses both methylic alcohol and water if kept over sul- 
phuric acid. 

By boiling y-baptisin with dilute sulphuric acid, y-baptigenin, 
C,,H,,0;, glucose, and rhamnose are formed. The first is a white, 
crystalline compound, does not melt below 270°, is insoluble in cold 
water, acetone, methylic and ethylic alcohols, but soluble in hot 
acetone and hot methylic alcohol. By mixing with 5 per cent. 
sodium hydroxide solution, a fine, crystalline, sodium compound is ob- 
tained, which is soluble in water but can be salted out by sodium 
chloride. y-Baptigenin dissolves in ammonia on slightly warming, 
forming a solution which gives a precipitate with lead acetate, but 
does not reduce ammoniacal silver nitrate solution. Baptigenetin 
and formic acid are produced on boiling y-baptigenin with 5 per cent. 
sodium hydroxide solution. 

Acetyl-y-baptigenin, C,;H,O,Ac, melts at 173°, is insoluble in cold 
water, alcohol of 95 per cent., and light petroleum, but easily soluble 
in ethylic acetate, benzene, and acetone. On boiling with sodium 
hydroxide solution, baptigenetin is formed, but under certain condi- 
tions not yet determined, not baptigenetin but a substance which 
is probably methylbaptigenetin is obtained; the latter melts at 
129—130°, crystallises in thin needles, and in alcoholic solution gives 
a red coloration with ferric chloride solution. EK. W. W. 


Filicic Acids. By Ruvupotr Bornm (Chem. Centr., 1896, ii, 
1036—1038; from Arch. exp. Path. Pharm., 38, 35—58).—In ex- 
tracts of Filix mas. (male fern), the ethereal oil and filicic acid are not 
the only active ingredients. After mixing the extract with magnesia, 
and extracting with water, sulphuric acid added to the extract causes 
a voluminous precipitate; if this is dissolved in alcohol, crystals of 
aspidin, C,,H,,.O,, separate after a time; it has reducing properties, 
and contains a methoxyl group. It is a poison acting chiefly on the 
central nervous system. From the alcoholic mother liquor, another 
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crystalline compound, albaspidin, C,.H,,O0,, erystallises out. It contains 
no methoxyl group, and its physiological action resembles that of 
filicic acid. 

From the mother liquor after the separation of this substance, a mono- 
basic acid flavaspidic acid, C,,H,.O,, was separated ; it crystallises in 
slender, golden-yellow prisms, and melts at 157—159°. Other sub- 
stances obtained are aspidinin, crystallising in colourless, silky, rhombic 
tablets, and melting at 110°, and aspidinol, C,,H,,0,, crystallising in 
thick, rhombic, bright yellow prisms, and melting at 143°; the reac- 
tions of these are described. 

By heating filicin (filicic acid) for 8 hours with 15 per cent. sodium hy- 
droxide, phenol, phloroglucinol, and a new acid, filicinic acid, C,,H,,0,, 
were obtained. The latter crystallises in cubes or octahedrons, melts 
at 215°, and on oxidation yields dimethylmalonic acid. The methylic 
salt melts at 208°, and the ethylic salt at 215°. W. D. H. 


Cantharidin. By Hans Meyer (Jonatsh., 1897, 18, 393—410). 
—By neutralising a solution of cantharidin in water with caustic 
potash, using phenolphthalein as indicator, it is shown to contain one 
free carboxyl group. In order to determine the functions of the other 
two oxygen atoms, the cantharidin was treated with sodium methoxide 
and methylic iodide, when a dimethyl derivative was obtained ; this 
was also produced on the etherification of cantharidin which had 
been exactly neutralised with caustic potash, but no monomethyl 
derivative was formed. The second methyl group must have re- 
placed the hydrogen of a carboxyl or of a hydroxyl group. If the 
latter, then cantharidin should be capable of being acetylised, but 
this is not the case, and, moreover, if a hydroxyl group, then the fourth 
oxygen atom must belong to a ketone group, which is disproved by 
the facts given below. It appears probable, therefore, that the second 
methyl group is attached to carbonyl, which is explained by the 
presence of a lactone group, the latter being split at the moment of 
etherification. The hydroxyl group thus formed is attached to a tertiary 
carbon atom, since it does not react with acetic anhydride and sodium 
acetate, as it should do if it were a secondary one. 

Homolka’s observation (Ber., 1885, 18, 987), that cantharidin must 
contain a ketone group, because cantharic acid, when treated with zinc 
chloride and dimethylaniline, condenses with formation of a green 
colouring matter, is not justifiable, especially as a similar reaction has 
been observed with many anhydrides, lactones, and dicarboxylic acids. 
Moreover, if cantharidin contains a ketone group, so must its 
dimethyl derivative, but it was found to be impossible to prepare a 
hydrazone from the latter. 

The substance formed by the action of hydroxylamine on cantharidin 
is an oximide, and by the action of phenylhydrazine an acid hydr- 
azide is obtained and not a hydrazone as stated by Anderlini (Abstr., 
1890, 640), and Spiegel (Abstr., 1892, 999; 1893, i, 40); this 
conclusion is supported by the fact that when cantharidin is heated 
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the hydrogen of the imide group can be replaced by methyl, yielding 
the same substance as is formed by the action of methylamine on 
cantharidin ; and also when the phenylhydrazide of cantharidin is 
nitrated and the product reduced :-- 


| CO-— CO- 


oo N-NH:C,H,-NO,+8H=(C-OH >NH+C,H,(NH,), + 2H,0. 
O-— COo-— 
From these considerations it appears probable that cantharidin is 
represented by the formule I, and the isomeric monobasic cantharic 
acid by IT. 
CH,° CH~ H,*CH 
ZX. CH, CH, , ¢-CH,* COOH II. CH, CH, SCH: CH-COOH 
CH,*C—CO-O CH,: C——CO0 + O 

Dimethylcantharidin separates from chloroform in large, colourless, 
glistening crystals melting at 81—82°, can be distilled without decom- 
position under atmospheric pressure, when it boils at 296—298° 
(uncorr.), and is readily soluble in ether, alcohol, benzene, chloroform, 
pyridine, and boiling water. 

Cantharidic acid phenylhydrazide, prepared by heating cantharidin 
with phenylhydrazine in molecular proportion at 200—220°, separates 
from acetone in small, glistening crystals melting at 236—-238°. 
lt gives Bulow’s reaction for acid hydrazides and reduces Fehling’s 
solution with liberation of nitrogen. A. W. C. 


A Nitrogen Compound from the Buds of Ricinus communis. 
By Ernst Scuuuze (Ser., 1897, 30, 2197—2198).—A_ well-defined 
crystalline compound containing nitrogen, ricidine, C,,H,,N,0,, can 
be extracted from the dried buds of Ricinus communis, by treatment 
with 95 per cent. alcohol. It is sparingly soluble in water, but dissolves 
on warming, and separates again on cooling in small, colourless prisms 
melting at 193°, and differs from convicine in being soluble in hot 
alcohol, and not being precipitated by mercuric nitrate. The compound 
is present in the buds in considerable quantity. J. F. T. 


Dipyridine Methyleniodide. By S. H. Barr and Apert B. 
Prescott (J. Amer. Chem. Soc., 1896, 18, 988—989).—The additive 
compound of pyridine and methylenic iodide is best prepared by the 
following method. The two are mixed in molecular proportion, an 
equal volume of alcohol is run in, and the whole heated for an hour 
on the water bath; after recrystallising the product from alcohol 
(50 per cent.), dipyridine methyleniodide, (C;NH;),CH,I,, is obtained 
in the form of slender, yellow needles decomposing at 220°. It is soluble 
in water, but insoluble in cold alcohol, ether, benzene, or chloroform. 

Dipyridine ethylenbromide, (C;NH;),C,H,Br,, crystallises in colour- 
less plates melting and decomposing at 295°. 

Monopyridine compounds with methylenic iodide and ethylenic 
bromide could not be obtained. J.d.58. 


B-Toluoylpicolinic Acid and B-Tolyl Pyridyl Ketone. By 
ALEXANDER Just (Monatsh., 1897, 18, 452—459).—-Paratoluoylpico- 
linie acid, C,,H,,NO,, produced by the action of aluminium chloride 
on a solution of quinolinic anhydride in toluene, crystallises from 
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alcohol in microscopic, rhombic prisms melting at 166°, with evolution 
of carbonic anhydride; the air-dried crystals are anhydrous, and 
easily soluble in hot water and alcohol, but insoluble in benzene, 
ether, and chloroform. The hydrochloride crystallises in tufts of 
needles, the normal silver salt in microscopic crystals, and the acid 
silver salt in large, colourless, rhombic crystals. 

B-Paratolylpyridylorthoxazinone, C,,H,,N,O,, obtained by the inter- 
action of the above acid with hydroxylamine hydrochloride, forms 
colourless crystals melting at 217° with partial sublimation; it is 
insoluble in sodium carbonate. ; 

1-Phenyl-3-paratolylquinolinazone, C.9H,,N,O, obtained by the action 
of phenylhydrazine on toluoylpicolinic acid, crystallises in beautiful, 
yellow prisms melting at 247°; it is soluble in benzene, sparingly 
so in water and ether, and insoluble in sodium carbonate solution. 
The hydrochloride and platinochloride are both yellow, crystalline sub- 
stances. 

B-Paratolyl pyridyl ketone is formed when toluoylpicolinie acid is 
heated at its melting point, carbonic anhydride being given off. It 
is very readily soluble in alcohol and benzene, but only sparingly in 
light petroleum arid water ; from dilute alcohol, it separates in colour- 
less crystals melting at 78°. 

The hydrochloride crystallises in needles, which are exceedingly 
soluble in water; the platinochloride in beautiful, yellow crystals ; 
and the oxime in small, rhombic prisms melting at 167°. A. W. 


Diacetyl-lutidine. By Max Scuorrz (Ber., 1897, 30, 2295—2299). 
—Acetylacetone (50 grams) and 40 per cent. formaldehyde (20 grams) 
readily condense in the presence of a few drops of piperidine to form 
methylenediacetylacetone, CHAc,*CH,*CHAc, ; this is a clear, syrupy 
liquid, and when saturated with ammonia at 0°, yields diacetyldihydro- 
lutidine, tention. 
yellow needles melting at 198°, and dissolves in concentrated sulphuric 
acid and in dilute hydrochloric acid on warming. When oxidised with 
nitrous acid, according to Hantzsch’s method, it yields diacetyl-lutidine 
nitrate, C,,H,,NO,,HNO,, melting and decomposing at 117°, and 
readily soluble in water, more sparingly in alcohol. The base, obtained 
by the action of potassium hydroxide on the nitrate, crystallises from 
ether in large, colourless plates melting at 72°. The platinochloride, 
(C,,H,,NU,).,H,PtCl,+ H,O, melts at 179°, and the aurochloride at 
167°; the phenylhydrazone is an oil, but the di-phenylhydrazone hydro- 
chloride, C,,H,,N(N:-NHPh),,HCl, crystallises in needles. The phenyl- 
hydrazone of diacetyl-lutidine nitrate melts at 180°, and the corre- 
sponding dihydrazone at 232°. J.J.8. 


> NH, which crystallises from alcohol in 


8-Benzoylisonicotinic Acid. By Moniz Freunp (Monatsh., 1897, 
18, 447—451).—B-Benzoylisonicotinic acid, C,,H,NO,, obtained by 
the action of aluminium chloride on a mixture of benzene and 
cinchomeronic anhydride, crystallises from water or dilute alcohol 
in colourless needles melting at 210—211° and gradually turning 
yellow on exposure to air. The copper salt crystallises in pale blue 
needles, 
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The free acid, when heated at 240° under a pressure of 40 mm., 
sublimes without decomposition, and this makes it appear probable 
that the carboxyl group is in the y-position, a supposition which is 
proved by the fact that, on heating the acid with excess of lime, pyridine 
is produced. In a second experiment, using 2 parts of lime to 1 of the 
acid, no pyridine was obtained, but only a heavy yellow oil which 
consisted of £-phenyl pyridyl ketone, thus definitely proving the con- 
stitution of the original acid. A. WS. 


Action of Hydrogen Peroxide on Tetrahydroquinoline and 
Tetrahydroisoquinoline. By Emm Maass and RicHarp WOLFFEN- 
sTEIN (Ber., 1897, 30, 2189—2192).--In spite of many statements to 
the contrary, tetrahydroquinoline is not acted on by hydrogen peroxide, 
whilst tetrahydroisoquinoline alone yields orthamidomethylphenylacet- 
aldehyde, NH,*CH,*C,H,-CH,*COH ; when pure, this forms white 
crystals melting at "1617? ; its picrate melts at 139°. The aldehyde, 
which readily polymerises on standing, yields tetrahydroisoquinoline 
on reduction with tin and hydrochloric acid. Sodium hydrogen 
sulphite readily reacts with it, forming tetrahydroisoquinolinesulphonic 
acid, which crystallises from alcohol and melts at 185—186°; the 
aldehyde yields a benzoyl compound which melts at 106—108° and 
reduces Fehling’s solution. J. F. T. 


Metamido-a-methylbenzimidazole, or Paramido-a-methyl- 
benzimidazole. By A.rrep GALuinexK (Ber., 1897, 30, 1909—1913. 
Compare Bamberger and Lorenzen, Abstr., 1892, 631),—It was 
anticipated that metamido-a-methylbenzimidazole, 


NH,‘ 0,H,<* 4 >ome, 


and paramido-a-methylbenzimidazole, NH, C,Hy<y y>OMe, would 


be formed by the reduction of orthonitracetylparaphenylenediamine and 
orthonitracetylmetaphenylenediamine respectively ; these substances, 
however, yield the same anhydro-base, which is identical with 
Hobrecker’s amidobenzimidazole (Ber., 1872, 5, 923). This pheno- 
menon appears to resemble the observations of von Pechmann (Abstr., 
1895, i, 347). 

The base crystallises from water in aggregates of small, transparent 
plates containing 2H,O, and melts indefinitely at 55—80°; the 
solution is alkaline, and has a bitter taste. The hydrochloride is very 
readily soluble in water, and crystallises in silky needles ; the nitrate, 
which is also readily soluble, forms long needles, and melts at 195° ; 
the sulphate crystallises in prisms, and melts at 274°, and the picrate 
at 207°. The acetyl derivative melts at 249° after crystallisation from 
water, but when alcohol is employed, the product melts at 324°. The 
silver derivative is white and amorphous. 

Reduction of orthonitrodiacetylmetaphenylenediamine gives rise to 
the same base. When diazotised, and combined with phenols, the 
substance yields colouring matters capable of directly dyeing cotton 
(compare Abstr., 1894, i, 79, and 1896, i, 427). M. O. F 


Reduction and Oxidation Products of ayv-Dimethyloxazole 
and its Condensation with Acetaldehyde. By M. OxsTerREicn 
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(Ber., 1897, 30, 2254—2260. Compare Schuftan Abstr., 1896, i, 
262).—A better yield of ay-dimethyloxazole is obtained when acet- 
amide and chloracetone are heated together for 10 hours at 120—125°. 
When an alcoholic solution of the base is reduced with sodium (four 
times the theoretical quantity), the chief product is ayu-dimethyloxali- 
dine,C;H,,NO. The mixture is treated with water and any unaltered 
oxazole is removed when the alcohol is distilled off ; the residue when 
distilledon a sand bath yields the oxalidine, which after being dried with 
potash boils at 159°. It is an extremely strong base, with an odour 
resembling that of piperidine, and is readily soluble in alcohol or 
ether. Its platinochloride crystallises in yellowish-red needles readily 
soluble in water and decomposes at 180°; the picrate crystallises in 
lemon-yellow needles melting and decomposing at 103—104°. ap-Di- 
methyloxazolidylphenylthiocarbamide, C,.H,,N,OS, crystallises from its 
alcoholic solution in rhombic plates melting at 145°. The correspond- 
ing phenylcarbamide, C,.H,,N,O,, crystallises in needles melting at 
225°. Benzoyl-ap-dimethyloxazolidine, obtained by heating. oxazolidine 
with benzoic chloride for 3—4 hours at 140°, crystallises in colourless 
plates melting at 105°. ju-MJethylowazole-a-carboxylic acid is prepared 
by adding dimethyloxazole to boiling potassium permanganate solution 
(4 per cent.) until the permanganate is decolorised. It is most readily 
purified by conversion into its silver salt, which may then be decom. 
posed by hydrogen sulphide. It crystallises from water in long, colour- 
less needles melting at 287—288°, and readily soluble in water, 
alcohol, or ether. 

Methylpyriculine, C,H.N, is formed when dimethyloxazole (30 grams) 
and acetaldehyde (18 grams), are heated in a Pfungst’s autoclave at 
140—145° for 10 hours; when the product is distilled with alkali, 
a liquid is obtained which, on saturation with potash, yields a small 
quantity of an oil boiling at 156—157°. It is sparingly soluble in 
water, readily in ether or alcohol, and has an odour resembling that 
of pyridine. The platinochloride, (C,H;N),,H.PtCl,, is a crystalline 
powder decomposing at 185°; the awrochloride crystallises in golden- 
yellow needles melting at 91—92°. The picrate melting and decom- 
posing at 125°, the phosphomolybdate, tannate, and mercuric chloride 
derivatives are also described. J.J.58. 


Nitro- and Amido-derivatives of Phenonaphthoxazone. By 
FriepRicH KEaRMANN and Ernst GavuuwE (Ber., 1897, 30, 2130—2138). 
—The authors have prepared three isomeric amidophenonaphth- 
oxazones in order to ascertain the influence of the position of the amido- 
group on the colour and tinctorial properties of the phenonaphth- 
azones. The amido-compounds are prepared by the reduction of the 
nitro-derivatives, formed by the condensation of nitro-derivatives of 
orthamidophenol with hydroxynaphthaquinone. The yield of nitro- 
phenonaphthazoxazone is always small, an anilide being invariably 


formed. 2-Nitrophenonaphthoxazone, ©,,H,O<)>0,H,"N O,, pre- 


pared from 5-nitro-] :2-orthamidophenol, crystallises in yellowish- 
brown needles or plates melting at 246—247°. 2-Amidopheno- 
naphthoxazone crystallises in violet-black needles, which have a 
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metallic lustre, melts at 255—256°, and forms yellow solutions in 
dilute mineral acids. The anilide from hydroxynaphthaquinone and 
5-nitrorthamidophenol, C,,H,0,-NH°C,H,(NO,)-OH, crystallises in 
long, lustrous, red needles, which decompose at about 240°; it is 
decomposed by boiling dilute aqueous alkalis, but not by the alkali 
carbonates. The sodium derivative crystallises in small, readily soluble, 
black needles. 3-Nitrophenonaphthoxazone crystallises in yellowish- 
brown needles which have a brassy lustre and melt at 253—254°; 
it yields fluorescent, yellow solutions in acetic acid and benzene, 
differing in this respect from its two isomerides. 3-Amidopheno- 
naphthoxazone forms green needles, which have a strong metallic 
lustre, and decompose at 280° without melting; it yields fluorescent 
solutions when dissolved in the mineral acids or in a mixture of 
aleohol and benzene. The anilide crystallises in violet plates which 
decompose at about 270°. 

A third nitro-compound of unknown constitution, obtained by 
the action of nitric acid on phenonaphthoxazone (Abstr., 1895, i, 245), 
melts at 234—235°, and not at 232° as previously stated, and is 
non-fluorescent ; the corresponding amido-compound forms dark red, 
spherical aggregates of needles melting at 211—212°, the acid solu- 
tions of which are yellowish-green, and show no fluorescence. The 
nitro-amidophenol, which was thought by Friedlander and Zeitlin 
(Abstr., 1894, i, 184) to be most probably 6-nitrorthamidophenol, 
does not yield a phenonaphthoxazone with hydroxynaphthaquinone, 
but only forms an anilide, C,,H;0,"NH°C,H,(NO,)-OH, which crys- 
tallises in light red plates. 

Experiments which will be described in a separate communication 
have shown that the nitro-compound is in reality, 6-nitroparamido- 
phenol. A. H. 


Oxydichloropurine. By Emm Fiscuer and Lorenz Acu (Ber., 
1897, 30, 2208—2219).—When potassium urate is heated with 
phosphorus oxychloride at 160—170°, 8-oxy-2 : 6-dichloropurine, 
N: CCl: "C i NHS 00 


CCl: N- C NH 
dichloropurine (Abstr., 1884, 996, 1308) ; it is best obtained pure by 
decomposition of the ammonium salt, which crystallises in faintly yellow 
plates. It decomposes above 350° without melting, and dissolves in about 
120 parts of boiling alcohol or 1000 parts of boiling water. It is readily 
soluble in alkalis, and dissolves in concentrated sulphuric acid forming 
a solution from which it is precipitated by water, but when heated with 
concentrated hydrochloric acid at 120°, it is reconverted into uric 
acid. Methylic iodide converts the lead and potassium salts into 
7 : 9-dimethy|-8-oxy-2 :6-dichloropurine,and this reaction, therefore, fur- 
nishes a proof of the constitution of the compound. 7-Methyloxy- 
dichloropurine can be obtained by treating an alkaline solution of the 
potassium salt, at a low temperature, with methylic iodide in mole- 
cular proportion. 8-Oxydichloropurine is converted, by reduction with 
hydriodic acid and phosphonium iodide at 100°, into 8-oxypurine, 


i ot! i NH OO which is isomeric with hypoxanthine. It crystal- 


O, is formed, which closely resembles methyloxy- 
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lises in very slender, pliable needles, melts indefinitely at about 317° 
(corr.),and can be partially distilled at a highertemperature. It dissolves 
in alkalis and decomposes calcium carbonate, and also unites with 
mineral acids to form crystalline salts. The hydriodide, hydrochloride, 
and hydrobromide are all readily soluble, whilst the nitrate is only 
sparingly soluble ; the platinochloride forms compact, yellow crystals, 
and the aurochloride slender, yellow plates. 8-Oxydichloropurine is 
converted by alcoholic ammonia at 150° into 6-amido-8-oxry-2-chloro- 


purine, hae? 2)" ti, WH OO which can be purified by conversion into 


the barium salt, from which it is obtained in very slender, matted 
needles. It carbonises above 360° without melting, and is soluble 
both in acids and alkalis. The bariwm salt crystallises in long, colour- 
less, slender needles. The sulphate forms fascicular groups of needles, 
and the hydrochloride also crystallises in needles. The base, by re- 
duction with hydriodic acid, is converted into 6-amido-8-oxypurine, 


r O(N," f° LOO which crystallises in microscopic needles and 
OH: N C: NH 


decomposes without melting when heated. The sulphate crystallises in 
oblique, four-sided plates and is sparingly soluble in water, whilst the 
nitrate is more readily soluble, and crystallises in slender needles. The 
base itself readily reduces ammoniacal silver oxide. When 8-oxydichloro- 
purine is heated with aqueous ammonia, both the chlorine atoms are re- 
N. C(NH,): C- {NHS co, 
C(NH,):N- C: NH 
formed ; it crystallises with 1H,O in colourless needles and decomposes 
above 380°. The hy ydrochloride crystallises in long, colourless needles, 
and is readily soluble, whilst both the nitrate and the sulphate are only 
sparingly soluble ; the platinochloride forms yellowish-red plates. 
6-Amido-8-oxypurine is converted by nitrous acid into 6 : 8-dioxy- 


purine, NH- CO: te NHS00, which is isomeric with xanthine. It 


OH: N-C-NH 

crystallises with 1H,O in long, narrow, lustrous plates which decom- 
pose above 400°. It readily dissolves in alkalis, and forms a barium 
salt which crystallises in slender, sparingly soluble needles. It is 
easily oxidised by concentrated nitric acid, and does not yield alloxan 
when treated with potassium chlorate and hydrochloric acid. Methylic 
iodide converts it into 1:7: 9-trimethyl-6:8-dioxypurine (Abstr., 
1897, i, 642). A. H. 


Trichloropurine. By Emit Fiscuer (Ber., 1897, 30, 2220—2225). 
—Trichloropurine, volt: tr NA>col, which is formed when 8-oxydi- 
chloropurine is heated at 150—155° with 70 parts of phosphorus 
oxychloride, crystallises with 5H,O in large plates, which become 
anhydrous at 110°. The dry substance at 187—189° (corr. .) suddenly 
melts, and decomposes with evolution of gas. It dissolves in 7U parts 
of hot water, forming a strongly acid solution, and is not precipitated 
from solutions of its salts by acetic acid. The salts of the alkalis 
and alkaline earth metals are readily soluble, whilst the zinc salt is 


placed by NH,, and 2:6-diamido-8-oxypurine, | -is 
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insoluble, When it is heated with hydrochloric acid, trichloropurine 
is reconverted into 8-oxy-2: 6-dichloropurine. 
Methylic iodide converts it into a mixture of the two well-known 


methyltrichloropurines, 
O,N,Cly<A2>001, and O,N,Cl<ygn 00. 


Since it yields these two isomeric methyl derivatives, the original 
trichloropurine is probably tautomeric, in this respect resembling 
certain of the amidines (von Pechmann, Abstr., 1897, i, 515), with 
which it is, moreover, analogous in constitution. Under these cir- 
cumstances it has been impossible to assign to it with certainty either 
of the two possible ey 


0,N,c1, <2 >0¢-c1 and 6,N,Cl, Kon A> CCl, 
2 7 


It differs from its methyl derivatives in being vuaiaite acid and in 
yielding up its chlorine atoms to bases in a different order. This cir- 
cumstance has rendered it possible to synthesise xanthine, hypoxan- 
thine, adenine, and guanine (compare following abstract). 

A. H. 


Synthesis of Xanthine, Hypoxanthine, Adenine, and Gua- 
nine. By Emi Fiscuer (Ber., 1897, 30, 2226—2254. Compare the 
foregoing abstract, and Abstr., 1897, i, 267).—Synthesis of Hypoxan- 
thine.— When trichloropurine is heated with normal aqueous potash, 
the chlorine atom in position 6 is removed, and 6-oxy-2 : 8-dichloro- 

N H:CoO: C NH 
purine (dichlorhypoxanthine), OcuN = ie > CCl is produced; this 


erystallises in colourless needles, becoming brown at above 350°, 
forms an acid solution in water, and yields crystalline salts with bases. 
Nitric acid slowly oxidises it, forming a solution which gives the 
murexide reaction. When reduced by means of hydriodic acid, it is 
converted into hypoxanthine ; this dissolves in 69°5 parts of boiling 
water and in about 1400 parts at 19°. Since these numbers differ 
somewhat from those given by Strecker, and the other properties of 
the substance are not sufficiently characteristic for its certain identi- 
fication, the dichlorohypoxanthine was converted by the action of 
methylic iodide into dimethyldichlorohypoxanthine, C,Cl,H,N,O ; this 
crystallises in colourless needles and melts indefinitely between 
252° and 263° (corr.). On reduction with hydriodic acid, it is converted 
into dimethylhypoxanthine, and the compound obtained in this way is 
identical in every respect with that prepared from adenine and from 
meat extract ; it melts at 251—253° (corr.), and forms a characteristic 
compound with sodium iodide. The synthetical hypoxanthine is, there- 
fore, identical with the natural product, and with that prepared from 
adenine. 

Synthesis of Xanthine.—When trichloropurine is treated with alco- 
holic sodium ae at the ordinary temperature, 6-ethoay-2 : 8- 


FOR)" f jp NDCC! is formed ; this crystallises in 
Col: N-—C—_N 
colourless, matted needles, and melts and decomposes at 203—204° 
(corr.). Hydriodic acid converts it into hypoxanthine. When the 


dichloropurine, 
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trichloropurine is boiled with alcoholic sodium ethoxide, on the other 


NG (OEt):( ey ‘NHS 0, 
C(OEt):N- C—-N 
This crystallises in colourless, slender, matted needles, and melts and 
decomposes at about 209° (corr.) ; when reduced with hydriodic acid, 
it yields xanthine, identical in all respects with the natural product. 
Diethoxychloropurine,when heated with hydrochloric acid, yields chloro- 
NH-CO- C-NH 
canthine, | O-NH: a nZ Cdl, which is a colourless, granular, crystal- 
line powder and carbonises when heated ; its alkali salts are crystalline 
and soluble in water. Hydriodic acid converts it into xanthine. 
Methylic iodide converts chloroxanthine into chlorocaffeine, and 
from this caffeine and various other derivatives can be obtained, all 
identical with those from natural caffeine. 
Synthesis of Adenine.—6-Amido-2 : 8-dichloropurine (dichloradenine), 


1 Oney ft NHS 001, obtained by the action of aqueous ammonia 
Col: N at | 2a 

on trichloropurine, crystallises in stellate groups of microscopic 
needles, which become brown at above 300°. The alkali salts are 
crystalline and readily soluble in water. Hydriodic acid reduces 
yen ea ae “> CH, which is 
CH: N-—- C- -—N 

identical with the natural base ; when rapidly heated in a narrow 
tube, it suddenly melts and decomposes at 360—365°. 

When amidodichloropurine is heated with hydrochloric acid at 100°, 
it loses one atom of chlorine and forms 6-amido-2-oay-8-chloropurine, 
which has not itself been isolated, but is converted by hydriodic 
acid into the 6-amido-2-oxypurine described below. When, however, 
the reaction is carried out at 120—125°, 6-amido-2 : 8-dioxypurine, 
N-C(NH,): C NH 
Go: NH-—C: HCO, is formed as a colourless, crystalline powder, 
whichcarbonisesabove 360° without melting, and is verysparingly soluble 
in hot water. The crystalline barium salt is almost insoluble in water ; 
the hydrochloride crystallises in compact prisms, and is decomposed 
by pure water ; the su/phate is very sparingly soluble. It differs from 
the isomeric 2-amido-6 : 8-dioxypurine in being much more readily 
soluble in warm ammonia, and in yielding no guanidine when it is 
oxidised with sodium chlorate and cmear ie acid. 

. . N-:O(NH,):C-NH : : 

- -2- y-d- 7 ? : w 
6-Amido-2-ethoxy-8-chloropurine (OEE): nN: Hy cch, hich is 
formed by the action of alcoholic sodium ethoxide on amidodichloropur- 
ine, crystallises in colourless needles, and does not melt, but softens 
between 275—280° (corr.). Hydriodic acid converts it into 6-amido-2- 
. N:C(NH,): C- NH 
oxypurine, bo- nee , ae n2CH, which is a white, amorphous 
mass, and carbonises when heated ; it is only very slightly soluble in 
hot water, and almost insoluble in alcohol ; its sulphate crystallises 
with 1H,0, and, like the other salts, is only sparingly soluble. 
6-Amido-2-oxypurine closely resembles guanine, but does not yield 
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hand, 2 : 6-diethowy-8-chloropurine, “| is formed. 


it to adenine (6-amidopurine), 
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guanidine on oxidation, and can also be distinguished by the fact 
that guanine sulphate contains 2H,O. The constitution of adenine 
follows from that of 6-amidodioxypurine, but, as in the case of 
xanthine, it has so far been impossible to distinguish between the 
two possible tautomeric formule. Dichloradenine is converted by 
methylic iodide into a methyldichloradenine, which melts and decon- 
poses at 253° (corr.); this is more readily soluble both in water and 
acids than dichloradenine, and forms crystalline salts. Hydriodic 
acid reduces it to 9-methyladenine, identical with that prepared by 
Kriiger (Zeit. physiol. Chem., 18, 434) by the direct methylation of 
adenine. 

synthesis of Guanine.—When 6-oxy-2: 8-dichloropurine is heated 
with alcoholic ammonia, it yields chloroguanine, which, by the action 
of hydriodic acid, is reduced to guanine ; the latter is in every respect 
identical with the natural product. A. H. 


Crystallised Xanthine and Guanine. By Ian Horpaczewsk1r 
(Zeit. physiol. Chem., 1897, 23, 226—230).—Amorphous xanthine is dis- 
solved in a little potash, the solution filtered, and diluted with distilled 
water at 60° so that 1 gram of xanthine is contained in 2 litres of the 
solution. The solution is then acidified with acetic acid, filtered 
rapidly, and allowed to cool slowly ; after several days, the xanthine 
is deposited on the sides of the vessel in the form of colourless, glisten- 
ing nodules which contain 1H,O. The crystals may also be obtained 
by using a somewhat stronger solution containing alcohol. They do 
not give up their water until heated to 125—130°. 

A warm, dilute alkaline solution of guanine (1 : 2000) is mixed with 
about one-third of its volume of alcohol, acidified with acetic acid, and 
allowed to cool. The crystals of guanine which separate are anhy- 
drous, and in appearance resemble creatinine-zinc chloride. 

J.J. 8. 


Derivatives of Theobromine. By WILLEM vAN DER SLOOTEN 
(Arch. Pharm., 1897, 235, 469—490).—See Abstr., 1897, i, 382. 


Oxidation of Ethyltheobromine by Potassium Chlorate and 
Hydrochloric Acid. By Herprrt PomMerEsne (Arch. Pharm., 1897, 
235, 490—494).—Ethyltheobromine, on oxidation with hydrochloric 
acid and potassium chlorate, yields methylamine, methylethylalloxan 


and apoethyltheobromine. The last forms tabular crystals and melts 
at 137—138°. E. W. W. 


The Methiodides of Nicotine. By Amé Picter and P. Genr- 
quan (Ber., 1897, 30, 2117—2125).—Nicotine dimethiodide, which was 
shortly described by Stahlschmidt (Annalen, 1854, 90, 222), crystallises 
in compact, light yellow prisms melting at 216°. 

Nicotine methiodide, C,)H,,N,,Mel, is obtained by mixing nicotine 
with methylic iodide, in molecular proportion, in methyl alcoholic solu- 
tion ; it is a light yellow, syrupy mass which cannot be made to crys- 
tallise. It is not decomposed by alkali carbonates, but when treated 
with silver oxide yields an alkaline solution, which probably contains 
the methohydroxide, and when evaporated with hydrochloric acid 
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leaves a residue of the hydrochloride of nicotine methochloride, 
C,,H,,.N.,.MeCl, HCl, 

which is a colourless, deliquescent mass. The corresponding platino- 
chloride, C,,H,,N.,MeHPtCl,, melts and decomposes at 266°. Wicotine 
dihydriodide, C,,H,,N,,2HI, formed by the direct action of hydr- 
iodic acid on the base, crystallises in long, colourless needles melt- 
ing at 195°. When boiled with nicotine in alcoholic solution, it is 
converted into the hydriodide, which, like the corresponding meth- 
iodide, is a pale yellow, uncrystallisable mass. The monhydriodide 
is converted by methylic iodide into the hydriodide of nicotine ¢so- 
methiodide, C,,H,,N.,HI,MelI, which crystallises in colourless plates 
melting at 209°; this compound is decomposed by sodium carbonate 
with formation of nicotine iso-methiodide, C,,H,,N.,MelI, which erystal- 
lises in colourless plates melting at 164°. Nicotine isomethochloride, 
C,)H,,N.,MeCl, forms a hygroscopic, radiating crystalline mass, and its 
platinochloride decomposes at 235—240° without melting. Silver oxide 
converts the isomethiodide into the corresponding hydroxide, which 
could not, however, be isolated. 

The formation of two isomeric quaternary iodides from nicotine 
proves that the two nitrogen atoms of this alkaloid are both tertiary. 
When the isohydroxide, corresponding with the isomethiodide, is 
oxidised by potassium permanganate, it is converted into trigonelline, 


0 — co 


N Me:CH: C 
OH: CH: CH (the methylbetaine of nicotinic acid), and this reaction 


shows that the two methiodides have the following formule, 


C; NH, °C, H,NMe, I and C 5NH, Mel: C, H 7NMe, 
* Mothiodide, Isomethiodide 


the nitrogen atom of the pyrrolidine ring being more basic than that 
of the pyridine ring. A. H. 


Alleged Conversion of Cinchonine into Cinchonidine. By 
Bengamin H. Pau and Aurrep J. Cowntey (Pharm. J. Trans., 1897, 
58, 141).—The authors have subjected pure cinchonine to the action 
of a solution of potash in amylic alcohol, in the manner described 
by Koenigs and Husmann (Abstr., 1896, i, 707), who claim to have 
converted 5 per cent. of the cinchonine into cinchonidine. They were 
not able to detect the slightest trace of cinchonidine in the product, 
and suggest that Koenigs and Husmann, in their experiments, employed 
cinchonine containing cinchonidine. E. C. R. 


Conversion of Cinchonine into Isomerides by Means of 
Acids. By Zprenxo H. Sxraup (Monatsh., 1897, 18, 411—417).—By 
the action of hydrochloric acid, cinchonine is partially converted into 
its isomerdes, isocinchonine, and pseudocinchonine, and partially into 
the additive product. 

No similar action is noticed in the case of cinchotine, but when the 
so-called neutral cinchotine hydrochloride is acted on by sulphuric acid, 
a portion of the base is converted into a sulphonic acid, which is easily 
separated from the unchanged substance by taking advantage of its solu- 
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bility in 50 per cent. alcohol containing excess of ammonia. The sul- 
phonic acid crystallises in clusters of needles or leaflets containing 
varying amounts of water of crystallisation ; it is only sparingly soluble 
in either water or alcohol, but is soluble in a mixture of the two liquids. 
It is coloured yellow at 220° and melts at 245—246° with decomposi- 
tion and disengagement of gas. The base liberated by ammonia from 
this sulphonic acid agrees in melting point, appearance, and other 
properties with pure cinchotine. 

Cinchonine contains a double linking, which is not present in 
cinchotine, and the author suggests that the resolution of the former 
into its isomerides may in some way be connected with this fact, for 
which assumption he hopes shortly to produce further evidence. 

A. W. C. 


Double Chlorides of Cinchonamine. By Lrton Bourrovux and 
P. GENvRESSE (Compt. rend., 1897, 125, 467—469).—Cinchonamine 
hydrochloride in aqueous solution readily combines with the chlorides 
of cadmium, zinc, or copper, forming double salts which contain 2 mols. 
of the organic base and 1 mol. of the metal. The cadmium compound 
crystallises readily in thin, elongated, rectangular plates, with trun- 
cated extremities very similar in appearance to the crystals of cin- 
chonamine nitrate ; when slowly formed, the crystals are thicker and 
shorter rhombic prisms with the face g! predominant. The zinc salt 
erystallises in silky, rhombic prisms, in which also the face g' is pre- 
dominant, whilst the cupric salt forms brick-red crystals. All the crystals 
are anhydrous ; the zinc and cadmium compounds are somewhat soluble 
in boiling water, but are quite insoluble in presence of hydrochloric 
acid ; the cupric salt is dissociated by water, especially on heating. 

Ferrous, magnesium, barium, and calcium chlorides seem to form no 
analogous compounds. C. H. B. 


Retamine. By J. Barranprer and Tu. Matosse (Compt. rend., 1897, 
125, 450—451).—The molecular weight of retamine as determined 
from the boiling point of its solution in ethylic alcohol is 268-8; the 
analytical results agree very closely with the formula C,,H,,N,O. It 
forms two hydrobromides, C,,H,,N,O,HBr and C,,H,,N,O,2HBr, and 
a hydriodide, C,,H,,N,0,2HI, which crystallises readily. The sulphate 
erystallises from water with 4H,O, and from concentrated alcohol with 
2H,O. Retamine salts of the type R-HBr are neutral to phenolph- 
thalein, but salts of the type R°H,SO, are acid to this indicator. 
When the diacid salts are mixed with one equivalent of an alkali 
hydroxide, half the acid is removed, and the salts neutral to phenolph- 
thalein are formed. Determinations of the molecular weight, by 
adding a known excess of acid to the retamine and then titrating 
back with an alkali hydroxide and phenolphthalein, give the number 
250, which agrees with the formula C,,H,,N,0. C. H. B. 


The Digitalis Alkaloids. By Hetnricu Kixiani (Arch. Pharm., 
1897, 235, 425—429),—In reply to Keller, the author states that 
digitalis leaves contain, in addition to digitoxin, another crystalline 
poison which is also soluble in chloroform, and gives a similar reaction 
with glacial acetic acid and sulphuric acid containing iron, This sub- 
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stance, which he names digitophyllin, C,.H;.0,, is a glucoside, and 
cerystallises from methylic alcohol in prisms or plates ; it sinters at 
224°, and melts and decomposes at 230—232°. It is not so easily at- 
tacked by dilute hydrochloric acid as digitoxin and is more insoluble, 
one part requiring more than 30 parts of methylic alcohol for solution. 
According to the author, digitophyllin is probably identical with the 
French “ digitaline crystallisée.” EK. W. W. 


Estimation of Alkyl Groups Attached to Nitrogen. By JosEr 
Herzic and Hans Meyer (Monatsh., 1897, 18, 379—392. Compare 
Abstr., 1896, i, 68).—The authors now show that their method may 
be used for estimating alkyl groups attached to nitrogen, not only in 
the hydriodides, but in all salts and double salts of bases that are not 
explosive and that do not contain sulphur. A number of substances 
have been examined with results which do not in all cases agree with 
the observations of other investigators. 

Pilocarpine cannot be considered as a dihydroxy-derivative of cytisine, 
because the latter contains no alkyl group attached to nitrogen, whereas 
pilocarpine contains an alkyl group (compare van der Moer, Abstr., 
1890, i, 657). Pilocarpidine contains no alkyl group attached to nitrogen. 

Morphine, apomorphine, scopolamine, and chelidonine each contain 
one methyl group. 

Both the crystalline and amorphous varieties of bebirine contain 
one methyl and one methoxy-group, but no methyl connected to nitrogen. 

Corydaline and bulbocarpine contain respectively four and one methyl 
groups (compare Dobie and Lander, Trans., 1892, 244 and 605, and 
Freund and Josephi, Abstr., 1894, i, 100). 

Morphothebaine methiodide contains one methoxy- and two methyl 
groups, whilst stachhydrine and eserine each contain two methyl.groups. 

The authors point out that their method does apparently in some 
cases indicate more alkyl groups than are actually present, but such 
instances are of rare occurrence. . W. C, 


Intervention of Manganese in Oxidations produced by 
Laccase. By Gasriet Bertrand (Compt. rend., 1897, 124, 
1032—1035).—The ash of laccase, as the author has previously stated, 
contains a relatively large proportion of manganese; in one case, it 
amounted to as much as 2‘5 per cent. of the ash. Fractional precipita- 
tion of the laccase gave products with different activities, and it was 
found that the activity increased with the quantities of manganese 
present. Attempts to obtain laccase free from manganese were un- 
successful, but a laccase extracted from lucerne contained very little 
of this element, and had very little oxidising power; on adding a 
small quantity of manganese sulphate, however, its oxidising power, as 
measured by means of quinol solution, became more than thirty times 
as great. Iron, aluminium, cerium, zinc, copper, calcium, magnesium, 
and potassium have no effect similar to that exerted by manganese, 
It seems probable that manganese, which exists in small quantities in 
living organisms, has important functions that have hitherto been 
unrecognised, probably because the proportion of the element usually 
present is so minute, C. H. B. 
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Chemical Behaviour of Diastase and Occurrence of an 
Araban in Ordinary Diastase. By AvucusTin WR6BLEwsKI (Ber., 
1897, 30, 2289—2295).—Finely ground malt is extracted first with 
68 per cent. alcohol and then twice with 45 per cent. alcohol. On the 
addition of alcohol to the latter extract, the diastase is precipitated, 
the operation of solution in 45 per cent. alcohol and precipitation is 
repeated,and then the diastase is dissolved in water and salted out 
with magnesium sulphate ; it is freed from sulphate by dialysis and 
then precipitated by alcohol and ether. The diastase thus obtained is 
soluble in water, gives no colour with iodine, and has a strong diastatic 
action. It gives all the reactions for albumin with the exception of 
the biuret reaction, and does not reduce Fehling’s solution. Aqueous 
solutions yield a voluminous precipitate with potassium mercury iodide 
aud dilute hydrochloric acid ; the filtrate from this, on the addition of 
alcohol, gives a precipitate consisting of araban. This carbohydrate 
has no diastatic action, is strongly levorotatory, and on hydrolysis 
yields arabinose which is dextrorotatory ; ordinary diastase consists 
mainly of this carbohydrate. The other constituent is a proteid which 
is precipitated by Briicke’s reagent ; it gives the ordinary proteid re- 
actions, but yields no precipitate with lead acetate. When freshly 
prepared, it dissolves in water, but after treatment with alcohol it be- 
comes insoluble, whilst a mixture of the soluble and insoluble varieties is 
obtained by boiling the commercial diastase with dilute sulphuric acid. 
Both varieties, when hydrolysed with 20 per cent. hydrochloric acid 
yield ammonia, nitrogen bases, leucine, and tyrosine, but no arginine. 
The author comes to the conclusion that diastase is a proteid substance, 


and he thinks that enzymes form a sub-class of the proteids. 
J.J.58. 


Action of Halogens on Albumin. By F. Gowianpn Hopxins 
(Ber, 1897, 30, 1860—1862).—Chlorine and bromine react in the 
cold with a solution of egg-albumin which has been freed from 
globulin, yielding voluminious precipitates, and a similar reaction 
takes place with iodine at 40—50°; after well washing and dia- 
lysing, the products obtained leave no ash on incineration, but 
contain halogen. The chlorine and bromine derivatives dissolve 
readily in a 5 per cent. solution of sodium carbonate, the iodine 
derivative somewhat more slowly ; and from these solutions, acetic acid 
precipitates derivatives which still contain halogen, and which yield 
constant results on analysis. After 48 hours’ dialysis, the chlorine 
compound prepared in this way contained 3°50—3°67 per cent. of 
chlorine, the bromine derivative 3°84 per cent. of bromine, and the 
iodine compound 6:11 to 6°29 per cent. of iodine. These compounds are 
insoluble in alcohol, ether, or benzene, and give the xanthoprotein 
and biuret reactions, but produce no coloration with Millon’s reagent, 
neither do they blacken lead acetate solution when boiled with it. From 
the original precipitates produced by the action of the halogens on albu- 
min, alcohol is capable of extracting substances rich in halogen, which 
appear to have a definite composition ; these are precipitated from 
alcoholic solution on the addition of ether, and are sparingly soluble 
in water. Like the first-mentioned compounds, they give the xantho- 
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protein and biuret reactions, but no coloration with Millon’s reagent. 
All the substances prepared differ from Paal’s halogen peptones 
(Abstr., 1892, 895; 1894, i, 559) in their insolubility in water, in 
their acidic properties, and in showing no tendency to dialyse when in 
solution. G. H. 


Preparation ofDeuteroalbumose. By Siamunp Franke. (Monatsh., 
1897, 18, 433—436).—Deuteroalbumose free from protalbumose may 
be obtained from different peptone preparations by the following 
method. 

Copper sulphate is added to the peptone solution, when a sticky 
precipitate of protalbumose separates ; the supernatant liquid is cloudy 
but becomes clear on standing. The clear solution is freed from copper 
by precipitation with barium ferrocyanide, evaporated, and poured into 
absolute alcohol ; after being collected on a filter, the residue is washed 
with alcohol and ether, and dried. A. W. C. 


Animal Gum. By Orro Foun (Zeit. physiol. Chem., 1897, 28, 
347—362).—Animal gum is the name given by Landwehr to the 
carbohydrate material of the formula C,,H,.0,9, which he obtained 
from mucin and mucinoid substances, In the case of cartilage, how- 
ever, Schmiedeberg has shown that the so-called animal gum contains 
both nitrogen and sulphur, and is, in fact, a mixture of chondroitin 
and chondroitin-sulphuric acid. Other observers have also noted the 
presence of nitrogen in this supposed carbohydrate. 

In the present research, Landwehr’s mode of procedure was followed as 
closely as possible ; the submaxillary gland was used. Various details 
of difference in the results obtained are noted, and the end-product 
obtained contained 10—12 per cent. of nitrogen. The process was 
then repeated, using pure mucin prepared from the submaxillary gland ; 
the end-product here also contained over 11 per cent. of nitrogen. 
The procedure of heating at 110—150°, which is adopted, converts 
mucin into a mucin-albumose, and this is precipitable by ferric chloride 
like the so-called animal gum. It is, however, possible, by the use of 
acids, to obtain from mucin a reducing substance free from nitrogen, 
and yielding a crystalline osazone ; further details of this part of the 
work are promised. W. D. 4H. 


Behaviour of Proteids with Aldehydes. By Ernst O. Beckmann 
(Chem. Centr., 1896, ii, 930—932 ; from Forsch.-Ber. ib. Lebensm., &c., 
3,324. See Abstr., 1895, ii, 375)—With H. ScHARFENBERGER GEN. 
Sertz.—To convert 1 gram of gelatin into the insoluble modification, the 
aqueous solution is mixed with 5—6 drops of 40 per cent. formalin and 
evaporated on the water bath ; 1—2 drops more of formalin are added 
and the residue is heated for 1—1} hours at 100°, then digested twice 
or thrice with water at 60—70°, and dried at 100° untilconstant. Free 
acids should previously be neutralised by shaking with precipitated cal- 
cium carbonate. A solution of gelatin, which has been deprived of its 
power of gelatinising by heating for 30—35 hours, nevertheless yields 
its gelatinose in the insoluble form when treated with formalin. 
Similarly, albumin, hemialbumose, casein, and protein are rendered in- 
soluble, diastase only to a small extent, whilst gelatin-peptone, albumin- 
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peptone, and tryptone remain soluble. The method, therefore, serves 
to show how far the peptonising process has progressed in commercial 
meat peptones, also to detect gelatin or albumin in meat extracts and 
sausage meat. Milk to which gelatin-fat emulsion has been added yields 
little more insoluble residue than pure milk (under } per cent.). For- 
malin-gelatin is, however, completely dissolved by 12 hours’ contact with 
sulphuric acid (1°34 sp. gr.); formalin-casein remains undissolved. 
Milk should be coagulated by adding a few drops of lactic acid, pre- 
cipitated by alcohol, the lactose removed by alcohol, the alcohol expelled, 
the residue extracted with water, the solution neutralised with calcium 
carbonate and treated with formalin. 

With O. Exrsner.—Acraldehyde behaves like formalin; acetalde- 
hyde does not, except in the absence of water. Aceta]dehyde vapour, 
or its solution in alcohol, benzene, or acetone, slowly hardens dry gelatin 
films ; the acetals have a similar action. Schleich’s formalin-gelatin 
and Blum’s protogen (formalin-albumin) have already been introduced 
into pharmacy. M. J. 5S. 


Products of the Trypsin-fermentation of Casein. By Franz 
Roumann (Ber., 1897,30, 1978—1981).—Calf’s pancreas (1500 grams) 
was extracted with chloroform water at 35°, the extract made up to 
5 litres ; 25 grams of sodium carbonate and 50 c.c. of a 10 per cent. 
alcoholic solution of thymol were next added, and finally, 500 grams 
of “nutrose”’ (sodiocasein), the whole being then allowed to remain 
at 35° for 8 days; most of the tyrosine separated in the interval. 
The liquid was then exactly neutralised with hydrochloric acid, filtered, 
and concentrated, when the rest of the tyrosine separated first, and then 
the leucine. ‘The latter was purified by freezing the aqueous solution 
of its hydrochloride, filtering it at a low temperature, and boiling the 
crystals with 3—4 per cent. ethyl-alcoholic hydrogen chloride, by which 
means the hydrochloride of the ethylic salt, HCl,NH,*C,H,,* COOEt, 
was obtained. This melts at 134°, and in 5 per cent. alcoholic solution 
has the rotation [a])>= +18°4°. If it is heated in aqueous solution 
at 200° for several days, the rotation attains a minimum, and a leucine 
hydrochloride is obtained which yields an ethylic salt melting at 112°, 
and was found to be identical with leucine prepared from a sample of 
commercial valeraldehyde (isovaleraldehyde ?) that boiled at 92—95°, 
and had a rotationa= +38’ ina2dm.tube. By treatment with sodium 
nitrite and sulphuric acid, the crude leucine was converted into a leucic 
acid, OH: C,H,,* COOH, which melted at 78°, and had a rotation [ a |p = 
— 7°6°; inactive leucic acid, prepared from the inactive leucine, melted 
at 74°. C. F. B. 
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Californian Petroleum. By Cuar.es F. MaBery (Amer. Chem. J., 
1897, 19, 796—804).—This paper contains a preliminary account of 
experiments on the composition of Californian petroleum. The samples 
examined differ markedly ; one from Ventura County, which is very thick 
and nearly black, is a highly sulphurised oil (0°84 per cent.), and con- 
tains a large amount of nitrogen (0°53 per cent.). It unites with more 
bromine (17°72 per cent.) than Pennsylvanian or Ohio oils, but approxi- 
mately the same as Canadian oil ; probably a considerable portion of 
the bromine disappears by substitution, since the crude oil contains a 
large amount of aromatic hydrocarbons. In the lower fractions, the 
hydrocarbons belong to the series C,H. 

Fresno County petroleum is lighter in colour than the foregoing, and 
has more of a greenish hue. It contains 0°21 per cent. of sulphur, and 
gave a bromine absorption of 9°07 per cent. A. W. C. 


Constitution of Inorganic Compounds, X. Ammoniacal 
Chromiumthiocyanogen Compounds, By ALFrep WERNER and 
Geore Ricuter (Zeit. anorg. Chem., 1897, 15, 243—277).—The authors 
have examined the two salts known as Reinecke’s and Morland’s salts 
which are formed by the action of potassium dichromate on fused 
ammonium thiocyanate, a mixture of the two salts being obtained 
by gradually adding the powdered dichromate (40 grams) to fused 
ammonium thiocyanate (200 grams); the powdered melt is treated 
with a small quantity of cold water, and the residue, which contains 
the two salts together with sulphur, is extracted with successive 
quantities of water at 50° with the addition of a few drops of acetic 
acid as long as considerable quantities of Reinecke’s salt are removed, 
Morland’s salt remaining undissolved. 

Reinecke’s salt, or, according to Werner’s nomenclature, potassiwm 
tetrathiocyanodiamminechromium, KCr(NH,),(SCN),,H,O, is prepared 
from the above aqueous extract, in which it is mixed with the ammo- 
nium salt, by precipitating it as cadmium salt and decomposing the 
latter by an aqueous solution of potassium hydrogen sulphide. It 
crystallises in ruby-red, lustrous plates, or, without water of crystal- 
lisation, in scarlet nodules or rhombododecahedra. A determination of 
the number of ions in the aqueous solutions shows that the salt is 
easily split into the two ions Cr(NH,),(SCN), and K. 

From the residue, obtained as mentioned above, Morland’s salt is ex- 
tracted by hot water containing a few drops of acetic acid ; it cannot, 
however, be completely separated from the preceding salt, either by 
crystallisation from water or from alcohol. When it is converted into 
the cadmium salt, and the latter is decomposed by a solution of potas- 
sium hydrogen sulphate, it yields Reinecke’s salt, and the filtrate from 
the cadmium salt contains guanidine. It is therefore guanidine tetra- 
thiocyanodiamminechromium. 

Nitrosyl tetrathiocyanodiamminechromium, Cr(NH;),(SCN),NO, may 
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be prepared by adding to a saturated solution of Reinecke’s salt, 10 per 
cent, of its volume of dilute nitric acid (1 acid to 1 water). It is also 
obtained by treating an acidified solution of Reinecke’s salt with nitric 
peroxide, or, better, with a mixture of nitric oxide and nitrous oxide, or 
with a nitrite; in the last two cases, a quantitative precipitation is 
obtained. The crystalline precipitate is washed with water containing 
a few drops of nitric acid and dried on a porous plate. It crystallises 
in right-angled, four-sided prisms which are dark reddish-brown by 
transmitted light ; the small crystals are dark brown in reflected light, 
the larger ones black. It is decomposed by water with partial oxida- 
tion into Reinecke’s acid. With alkalis, it yields Reinecke’s salt and 
a nitrite ; with ammonia, Reinecke’s ammonium salt with violent evolu- 
tion of nitrogen. By careful oxidation with nitric acid, it yields the 
compound Cr(NH,),(SCN),(H,0),. 
a-Trithiocyanodiaquodiamminechromium, Cr(NH,).(SCN),(H,0),, has 
already been obtained by Nordenskjild (Zeit. anorg. Chem., 1, 137) by 
oxidising Reinecke’s salt with hydrogen peroxide. It is also obtained 
by the electrolysis of a solution of Reinecke’s salt, by oxidising it with 
potassium chlorate and hydrochloric acid, and by cautious oxidation 
with warm dilute nitric acid. It-is most easily obtained by acting on 
Reinecke’s salt (10 grams) with a concentrated solution of hydrogen 
peroxide prepared by treating sodium peroxide (10 grams) with a 
slight excess of concentrated hydrochloric acid and twice its volume of 
ice ; as soon as the violent evolution of hydrogen cyanide commences, 
the mixture is cooled sufficiently to maintain the temperature below 
70—80°. The mixture is then filtered and the filtrate evaporated at 
the ordinary temperature until salt commences to separate, when the 
whole of the trithiocyanodiaquodiamminechromium will have crystal- 
lised out ; finally, the product is purified by crystallisation from alcohol. 
When dissolved in water, no ionisation takes place. When treated 
with ammonia, a mixture of compounds containing more ammonia is 
obtained, but these have not yet been separated. 
B-trithiocyanodiaquodiamminechromium, isomeric with the preceding 
compound, is obtained along with the preceding salt by the oxidation of 
Reinecke’s salt or the compound Cr(NH,),(SCN),NO with nitric acid 
at 100°. It can be separated from its isomeride by crystallisation from 
warm water, in which it is less soluble, The a-trithiocyanide crystal- 
lises in six-sided tablets with an angle of 120° belonging to the hexa- 
gonal system ; the #-trithiocyanide in four-sided tablets with angles of 
104° and 76°, belonging to the monosymmetric system. The a-com- 
pound has a more intense and bluish-red colour ; the 8-compound is 
yellowish-red ; both compounds when warmed with a concentrated 
solution of alkali thiocyanate at 100° are at once converted into 
Reinecke’s salt. The two compounds give precipitates with many 
salts of the heavy metals and with organic bases containing nitrogen, 
a list being given of those which can be used to distinguish between 
the isomerides. For example, with cadmium chloride, a 5 per cent. 
aqueous solution of the a-compound yields a bright red precipitate, the 
f8-compound no precipitate ; with guanidine nitrate, the a-compound 
yields a very characteristic precipitate of elliptical leaflets, the B-com- 
pound no precipitate. E. C. R. 
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Action of Nitric Acid on Potassium Cobalticyanide. By 
Emite C. A. Fieurent (Compt. rend., 1897, 125, 537—538).—When 
100 parts of potassium cobalticyanide is heated at 100° for about 10 
hours with 500 parts of nitric acid diluted with an equal volume of 
water, a deep orange-red, fluorescent liquid is obtained, and if after 
separation of the potassiuni nitrate by crystallisation this is neutralised 
with potassium carbonate and mixed with excess of alcohol of 66°, 
the syrupy mass described by Jackson and Comey (Abstr., 1896, i, 
402) separates, but the liquid also contains a product which gives all 
the reactions of nitroprussides and is most readily separated in the 
form of the cupric salt. C. H. B. 


Hydrates of Magnesium Platinocyanide and their Solubility. 
By Hetimuts (Baron) BUXHOEVDEN and Gustav TaMMANN (Zeit. anorg. 
Chem., 1897, 15, 319—327).—Magnesium platinocyanide is obtained 
by decomposing the copper salt, suspended in water, with hydrogen 
sulphide, neutralising the solution of hydrogen platinocyanide thus 
formed with magnesia, evaporating, and allowing it to crystallise. The 
red crystals thus obtained always contain less water than is required 
by the formula MgPt(CN),+7H,O. The vapour tension of a saturated 
solution at 19° of the composition MgPt(CN),+37'2H,O is 14°4 mm. ; 
when the vapour tension is greater, the crystals deliquesce, and at a 
lower vapour tension they give off water, whilst at a pressure of 
7 mm. the yellow hydrate with 5H,O is formed. Homogeneous red 
crystals with 68—6°‘25 H,O are obtained at 19° under a vapour 
tension of 144—7 mm. Neither the hydrate with 7H,O nor the 
hydrate with 6H,O crystallises from the saturated solution, but from 
0—45° crystals with 6-9—6°6 H,O are obtained ; the vapour tension 
of these crystals is the same as that of the solutions from which they 
are obtained. When these red crystals are dried, the following 
hydrates are obtained : at 45°, a bright yellow hydrate with 5H,0 ; at 
60°, a bright green hydrate with 4H,O ; at 100°, a white hydrate with 
2H,O, and at 210°, the orange-red, anhydrous salt. These hydrates are 
present in the saturated solutions as follows, from — 4*12—45° the red 
hydrate, above 45° the hydrate with 5H,O is formed, from 45—88° 
the green hydrate is stable, and above 88° the white hydrate is 
formed. 

Tables and curves of the solubility of the various hydrates are 
given. The results show that each hydrate has a characteristic 
solubility. E. C. R. 


Synthesis of Hexamethylene-glycol Diethyl Ether and other 
Ethers from Trimethylene Glycol. By Arrnur A. Noyzs (Amer. 
Chem. J., 1897, 19, 766—781).—Trimethyleneglycol monethylic ether, 
produced by the action of ethylic iodide on the monosodium derivative 
of trimethylene glycol, is a colourless, pleasant-smelling liquid, miscible 
with water in all proportions; it boils at 160—161° (corr.), has a 
sp. gr. =0°915 at 25°/25°, and an index of refraction 1°416 at 25°. 

[With H. M. Cuase. |—The corresponding diethylic ether, which is a 
liquid insoluble in water, possesses a fruity odour, boils at 140—141° 
(corr.), and has sp. gr. = 0°835 at 25°/25°. 

Ethylic y-chlorpropylic ether, prepared by the action of phosphorus 
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trichloride on the above monethylic ether, is a liquid boiling at 
130—131° (corr.) and of sp. gr. = 0°957 at 25°/25°. The corresponding 
bromo-compound is an aromatic-smelling liquid, insoluble in water, 
boiling at 150—151°, and having a sp. gr. = 1°3 at 25°/25°. 

[With Grace A. VAN EvEREN] the todo-compound boils at 130—134° 
(150 mm.), and has a sp. gr. = 1°585 at 25°/25°. 

Hexamethylene glycol diethylic ether is obtained by the action of 
sodium on ethylic y-chloro- (bromo- or iodo-) propylic ether, the best 
yield (28—30 per cent.) being obtained with either the bromo- or iodo- 
compounds. It is a colourless liquid, insoluble in water, boiling at 
208° (corr.) at ordinary atmospheric pressure, and having a sp. gr. 
= 0°846 at 25°/25°; it dissolves in cold concentrated sulphuric acid, 
and is reprecipitated on adding water. Phosphorus trichloride has little 
or no action on it. 

[With L. H. Goopuur. ]—y-Hthoxybutyric acid, 

OEt’CH,°CH,°CH,-COOH, 
was prepared by the action of potassium cyanide on ethylic y-bromo- 
propylic ether, and subsequent hydrolysis of the nitrile thus obtained ; 
it is a colourless liquid, soluble in water, and boils between 230—240°. 
On submitting the potassium salt of this acid to electrolysis, small 
amounts of hexamethylene-glycol diethylic ether were obtained. 

[ With H. H. Tozrer.|—£thylic y-phenylpropylic ether, prepared by the 
action of sodium on a mixture of bromobenzene and ethylic bromopro- 
pylic ether, is a liquid of terpene-like odour, boiling at 224° (corr.), 
and having a sp. gr. = 0°924 at 15°/15°. 

[With C. H. Stone. |—Lthylic y-ethoxypropylmalonate, obtained by the 
action of ethylic bromopropylic ether on ethylic sodiomalonate, is a 
nearly odourless liquid boiling at 273° (corr.) and of sp. gr. = 1-016 
at 15°/15°. On hydrolysis and subsequent elimination of carbonic anhy- 
dride from the dicarboxylic acid, d-ethoxyvaleric acid is obtained as a 
colourless liquid, soluble in water, boiling at 252°, and having a 
sp. gr.=0°994 at 25°/25°. Another substance was produced in this 
reaction, but its exact nature was not determined. A. W. C. 


Formaldehyde Derivatives of the Polyatomic Alcohols and 
Acids of the Sugar Group. By K. Weser and Bernuarp Toiiens 
(Ber., 1897, 30, 2510—2514. Compare Abstr., 1894, i, 438 ; 1896, 
i, 645).—With formaldehyde and hydrochloric acid, dulcitol yields 
dimethylenedulcitol, C,H,,(CH,),0,, which is optically inactive and 
crystallises in needles melting at 244—245°; the dibenzoate 
C,H,0,(CH,),(OBz),, melts at 228—231°, and the diacetate at 
258—260°. Dimethylenerhamnitol, C,H,,(CH,),0;, is prepared from 
rhamnitol and crystallises in needles melting at 138—139°. It is 
dextrorotatory, [a]p»= +9°; the monobenzoate forms needles, which 
melt at 136—137°. Monomethylenerhamnonic lactone, C,H,O,,:CH,, is 
obtained from rhamnonic lactone and crystallises in tablets which 
melt at 178—180°; it is Jwvorotatory ({a])= — 854°) and is mono- 
basic towards warm aqueous soda. 

Rhamnohexonic acid does not yield any formaldehyde derivative ; 
glucoheptonic lactone, on the other hand, is readily converted into 
dimethyleneglucoheptonic lactone, C,H,(CH,),0,, which has been ob- 
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tained in two different forms; the less soluble of these is levorotatory 
({a]p>= — 69°5°) and melts at about 280°, whereas the more soluble 
has a greater rotation ([a],= —101°) and melts at about 230°. The 
acid is readily decomposed by bases, and hence it is extremely difficult 
to prepare its salts. When saccharin is treated with formaldehyde 
and hydrochloric acid, a substance is formed which has the composition 
of trimethylenedisaccharin, C,,.H,,(CH,),0,), crystallises in needles or 
plates, melts at 139—140°, and is levorotatory; [a])= — 22°8°. The 
presence of the carboxyl group appears to hinder the action of 
formaldehyde with the adjacent hydroxyl group, the action being 
further influenced by the configuration of the reacting substance. It 
appears that substances which yield mucic acid react much less 
completely than their isomerides; thus mucic acid itself gives no 
formaldehyde, and the same is true of rhamnohexonic acid, which 
yields mucic acid on oxidation. Moreover, dulcitol only yields a 
dimethylene-derivative, whilst its isomerides, mannitol and sorbitol, 
form trimethylene compounds. A. H. 


Preparation of Soluble Starch and Starch Solution. By 
Orro ForrstEr (Chem. Zeit., 1897, 21, 41).—To prepare soluble starch, 
a paste of 20 to 25 grams of starch with water is poured in a thin 
stream into 200 to 300 c.c. of hot water containing 5 c.c. of con- 
centrated hydrochloric acid, the liquid being stirred until it becomes 
homogeneous and fairly fluid; heat is then applied and the stirring 
continued until the liquid is clear and as limpid as water. After 
cooling, it is filtered, alcohol added to the filtrate, the precipitate which 
is formed washed with alcohol until free from chlorine, then with 
ether, allowed to dry iu the air, and finally dried by gently warming, 
or, better, by allowing it to remain over sulphuric acid. To prepare a 
solution of starch, 20 grams are dissolved as described above, the 
hydrochloric acid being carefully measured so that it may afterwards 
be exactly neutralised. The volume of the neutral filtered solution is 
made up to a litre by adding glycerol. The excess of water can be 
evaporated after the addition of the glycerol, whereby the stability of 
the solution is perhaps increased. Both these preparations give blue 
colorations with iodine. E. W. W. 


Soluble Starch. By Wixtor Syniewsxi (Ber., 1897, 30, 
2415—2418).—Soluble starch may be obtained by the action of a 
9 per cent. solution of sodium peroxide on potato starch suspended in 
water, and is purified by repeated precipitation by alcohol, when it 
forms a snow-white, amorphous substance which is almost free from ash ; 
this has the composition 3C,;H,,0,+H,0, is soluble to the extent of 
12°5 per cent. in cold water, and in all proportions in hot water ; the 
aqueous solution is not altered by warming on the water bath, and is 
coloured a pure blue by iodine. The compound is dextrorotatory, but 
the specific rotation increases with the concentration of the solution. 
The yield is about 90 per cent. of the original material, the loss being 
purely mechanical. (Compare Wrdéblewski, this vol., i, 8.) A. H. 


Bromethylamine and Vinylamine. By Srmemunp GasRIEL and 
Grora Escnensaca (Ber., 1897, 30, 2494—2497).—Sodium hydrogen 
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carbonate may be used instead of silver carbonate to convert 
bromethylamine hydrobromide into hydroxyethylearbamic anhydride 
(Abstr., 1888, 439), the two substances being warmed together at 
40—60°. The anhydride, when boiled with aniline, yields ethylene- 
: CH,*NPh ; ; 
phenylcarbamide, cH ; nH 0°. Bromethylamine hydrobromide 
can be converted, with satisfactory yield, into »-methyloxazoline (Abstr., 
1889, 1134) by boiling it with acetic anhydride for 3 hours, distilling 
off the excess of the anhydride at 60° under diminished pressure, 
diluting the residue with water, adding excess of potassium hydroxide, 
cooling meanwhile, and then distilling with steam ; »-methyloxazoline 
boils at 109°5—110°5°, and its picrate is now fourd to melt at 
159—160°; the lemon-yellow aurochloride melts at 184—185°. 
Vinylamine reacts with hydrogen sulphide, yielding thioethylamine 
(Abstr., 1891, 816). C. F. B. 


Rapid Polymerisation of Chloral. By Joun W. Mauer (Amer. 
Chem. J., 1897, 19, 809—810).—A specimen of anhydrous chloral, con- 
tained ina glass vial with small, drawn-out neck hermetically sealed, poly- 
merised so rapidly as to cause the bursting of the vial. The occurrence 
is remarkable, inasmuch as the amount of heat evolved in the 
polymeric change must have been sufficient to produce the effect 
observed ; also the polymeric change must have occurred with a 
suddenness which is surprising in view of the very gradual transition 
of liquid chloral into meta-chloral ; and it is not easy to imagine what 
caused the sudden polymerisation, there having been less change of 
temperature or external disturbance of any kind, at the time when the 


change occurred, than the specimen had been previously exposed to. 
A. W. C. 


Glyoxalosazone from Formaldehyde. By Hans von PecHMANN 
(Ber., 1897, 30, 2459—2461).—Five compounds have already been 
isolated from the product of the action of phenylhydrazone on form- 
aldehyde, and in the present paper a sixth is described,'which is formed 
when the reaction takes place in acetic acid solution and the concen- 
tration and temperature are so arranged that the liquid remains clear 
at first. The substance thus formed is identical with glyoxalosazone, 
and is probably formed by the aldehyde undergoing an aldol condensa- 
tion, either through the hydrazine or the acetic acid, with formation 
of glycolaldehyde. 

Glyoxalosotetrazone which has been previously described as an oil, 
crystallises from acetone or alcohol in characteristic, dark-red plates 
melting at 152°. J. F. T. 


Change of Butyric into Isobutyric Acid. By Rupo.tr Hurzier 
and Victor Meyer (Ber., 1897, 30, 2519—2529).—Erlenmeyer 
(Annalen, 1876, 181, 126) found that a tube containing a cold satu- 
rated solution of calcium butyrate which had been used to show the 
separation of the salt at 100°, remained clear at this temperature after 
about 10 years’ use. By fractional crystallisation of the contents of 
the tube, he isolated a salt which he regarded as calcium isobutyrate, 
and which comprised about ;}, —, of the whole amount of salt present. 


63 


ORGANIC CHEMISTRY. 


The authors have found that this proportion of isobutyrate cannot be 
detected in this way in a mixture of the two isomeric salts. A trust- 
worthy method for detecting this amount of isobutyrate is to submit the 
mixture to oxidation with potassium permanganate. The normal acid 
is chiefly converted into carbonic anhydride, whereas the iso-acid yields 
acetonic acid. Experiments were then made with tubes of resistant glass 
containing sterile solutions of pure calcium butyrate, and it was found 
that, after being heated for 6 months at 100°, they no longer gave a 
precipitate on heating. Isobutyric acid could not be detected in their 
contents, and the cause of the change was found to be the conversion 
of a small proportion of the calcium butyrate into the potassium salt 
by potassium silicate from the glass, calcium silicate being precipitated. 
The amount of calcium salt is thus diminished to such an extent that the 


liquid is not saturated at 100°, and hence no precipitation occurs. 
A. H. 


Conversion of Pentachloracetone into Trichloracrylic Acid 
and Chloromalonic Acid. By Paut Frirsca (Annalen, 1897, 297, 
312—322. Compare Abstr., 1894, i, 490).—Heptachloropropane, 
CHCI,*CCl,*CCl,, is obtained by heating pentachloracetone with 
phosphorus pentachloride in a sealed tube at 180° during 6—8 hours ; 
it has the odour of camphor, melts at 30°, boils at 150—151° under a 
pressure of 50 mm., and at 247—248° under atmospheric pressure, 
slight evolution of hydrogen chloride occurring at that temperature. 

Hexachloropropylene, CCl,:CCl-CCl,, prepared from the foregoing 
substance by the action of alcoholic potash (1 mol.), is an oil which has 
an odour of raspberries. It has a sp. gr.=1°7652 at 20°/4°, and the 
refractive index n)»=1'5091 ; it boils at 122—123° under a pressure 
of 50 mm., and at 209—210° under atmospheric pressure. 

Ethylie orthotrichloracrylate, CCl,:CCl-C(OEt),, is produced when 
hexachloropropylene is treated with a slight excess of sodium ethoxide ; 
it has a sp, gr. = 1'2183 at 20°/4°, and the refractive index np = 1°4649. 
It boils at 149° under a pressure of 50 mm., and at 236—237° under 
atmospheric pressure. 

Ethylie trichloracrylate, CCl,:CCl‘COOEt, obtained by agitating 
ethylic orthotrichloracrylate with concentrated hydrochloric acid, is 
a colourless oil having the odour of peppermint, and boils at 112—114° 
under a pressure of 50 mm., and at 192—194° under atmospheric 
pressure; its sp. gr.=1'3740 at 20°/4°, and the refractive index 
Np =1'4839. The anhydride of trichloracrylic acid is insoluble in 
water, and melts at 39—40°, whilst the amide crystallises from water 
in colourless needles, and melts at 96—97°; the carbamide forms stellar 
aggregates of needles, and melts at 165°. , 

Ethylie a-chloro-8-diethoxyacrylate, C(OEt),:CCl‘COOEt, formed 
from ethylic trichloracrylate by the action of sodium ethoxide, 
boils at 157—159° under a pressure of 50 mm., and at 226—230° 
under atmospheric pressure ; it hasa sp. gr. = 10843 at 20°/4°, and the 
refractive index n)»=1°4319. Agitation with concentrated hydro- 


chloric acid converts the ethereal salt into ethylic monochlormalonate. 
M. O. F. 
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Reaction between Ethylic Isonitrosoacetoacetate and Hydr- 
oxylamine Hydrochloride. By Mitorap Z. Jovitscuitscn (Ber., 
1897, 30, 2421—2422. Compare Abstr., 1896, i, 81).—The yield of 
oximidomethylisoxazolone may be increased by extracting with ether the 
mother liquor left after the separation of the compound. If after 
this treatment it be neutralised with sodium carbonate, a precipitate 
is obtained, which consists of the compound first prepared by Scholl 
from isonitrosoacetone and hydroxylamine. A. H. 


Colour Reactions of Pyruvic Acid. By Louis Simon (Compt. 
rend., 1897, 125, 534—-536).— When a solution of pyruvic acid is 
mixed with potassium hydroxide and then with sodium nitroprusside, 
an intense violet-red coloration is produced, which is turned red by a 
small quantity of acetic acid, but decolorised by an excess. This 
reaction is not, however, characteristic, but is shown by a large number 
of aldehydes, ketones, and their derivatives and condensation products. 

On the other hand, if ammonia is substituted for the potassium 
hydroxide in the foregoing reaction, pyruvic acid gives a beautiful, 
violet-blue coloration, which is characteristic of pyruvic acid and its 
metallic and ethereal salts, but does not seem to be given by any other 
compound except acetophenone, and this is readily distinguished from 
pyruvic acid by Legal’s reaction. A small quantity of acetic, acid, 
but not sufficient to make the liquid acid, is essential to the produc- 
tion of the blue colour, and under these conditions the limit of the 
reaction seems to be reached when the solution contains 1 part of 
pyruvic acid in 10,000. In the absence of acetic acid, the colora- 
tion is green, not blue, and the limit is reached with 1 part of acid 
in 5,000 of water. The coloration appears gradually, and its appear- 
ance is accelerated by gently heating, but the colour is destroyed by 
boiling, and also by an excess of acetic acid. Potassium hydroxide 
changes the blue to deep-red, but addition of acetic acid restores the 
blue. 

When amines of the acetic series are added to a solution of pyruvic 
acid mixed with sodium nitroprusside, a deep-violet coloration rapidly 
appears and then rapidly disappears; it is changed to blue by acetic 
acid, but the blue likewise rapidly disappears. All the amines of the 
acetic series seem to give this reaction. C. H. B. 


[Beryllium Oxalates.] By Arrnaur Rosennemm and Pavt WoGE 
(Zeit. anorg. Chem., 1897, 15, 283—318).—See this vol., ii, 71. 


A New Double Platinum Salt. By Maurice Vizes (Compt. 
rend., 1897, 125, 525—527).— When a solution of oxalic acid is added, 
in rather more than equal molecular proportion, to a hot concentrated 
solution of potassium platonitrite, the liquid becomes green, and nitro- 
gen oxides are liberated; after a time, however, the liquid becomes 
golden-yellow, and when cooled yields pale-yellow, prismatic crystals 
which act on polarised light. These consist of potassium plato-oxalo- 
nitrite, and have the composition K,PtC,0,(NO,),+H,O,. They are 
stable in air, lose their water of crystallisation above 100°, and at about 
240° decompose completely, with intumescence, into platinum, potassium 
nitrite, and carbonic anhydride. The salt is very slightly soluble in 
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cold water, but somewhat soluble in boiling water, and is very stable 
in solution. 

When an excess of oxalic acid is used in the reaction described, the 
product is the potassium platoxalate, K,PtC,0,=2H,O, which crystal- 
lises in copper-red needles, and was described by Sdderbaum (Abstr., 
1886, 532). When the platinum salt is in excess, there is no forma- 
tion of any intermediate compound analogous to the halogen compounds 
of the type K,PtX(NO,), previously described by the author. 

The author suggests that when platinum is separated from associated 
metals in the form of potassium platonitrite, the readiest method of 
isolating it is to precipitate it as plato-oxalonitrite, and afterwards 
decompose the latter by heat. C. H. B. 


The Isomeric Ethylic Diacetylsuccinates. By Lupwic Knorr 
(Ber., 1897, 30, 2387—2389).—The details of the work which is sum- 
marised in this preliminary communication will shortly appear in the 
Annalen. The author has succeeded in obtaining no less than five 
isomerides of ethylic diacetylsuccinate. Three of these are enol-forms 
(a,, ag, and a), which probably haye the configurations 


Me-C-OH HO-C-Me Me-C-OH 
COOEt: C- *C-COOEt COOEt:C-C-COOEt COOEt-C-C-COOEt 
HO-CMe Me:C-OH Me:C-OH 
The remaining two are the optically inactive keto-forms (8 and y). 


Neither of these has yet been resolved into optically active constituents. 
The following table exhibits the chief properties of these isomerides : 


Melting point. ke . _ 
5 refraction. | coloration. 90° (b. p. at —60°). 


89° — 1:1 
68° | _— a3 
liquid a: brown i: 
21—22° "4 violet | every proportion 

31—32° "4395 —_ 1: 29 


2° 
5e 


2 
1 
9 


” 
7 


The enol-forms have all a faintly acid reaction, and are soluble in 
aqueous sodium carbonate, but readily become ketonised in this solu- 
tion. All five isomerides yield the same products when submitted to 
various chemical reactions. 

They are all unstable in the liquid state and in solution, and hence, 
under these conditions, a state of equilibrium is attained in which the 
proportions of the various isomerides present can be experimentally 
determined for different temperatures. 

The author considers that the passage of one isomeride into the other 
is brought about by the migration of the mobile hydrogen atoms. It 
seems probable, in the light of these results, that liquid tautomeric 
substances are usually mixtures of the various desmotropic forms 
of the compound. Solid tautomeric substances, on the other hand, 
usually represent one definite form. A. H. 
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Compound of Titanic Acid with Malic Acid. By Grore Brera 
(Zeit. anorg. Chem., 1897, 15, 328—330).—The following organic acids 
do not cause a precipitate in neutral solutions of titanium chloride— 
malonic, succinic, citric, fumaric, maleic, amidosuccinic, benzoic, ortho- 
hydroxybenzoic, benzenedisulphonic, phenylacetic, meta- and para-amido- 
benzoic, hippuric, phthalic, hydroxybutyric, and crotonic, also phenol, 
trinitrophenol, and resorcinol. White, amorphous precipitates are 
obtained with acetic, lactic, tribromolactic, tribromacetic, and y-cumene- 
sulphonic acids. A reddish-brown precipitate is produced by nitroso- 
B-naphthol, a yellow with salicylic acid, and a yellowish-brown with 
potassium chromate. 

Malic acid (also its salts) is the only compound examined which 
gives a crystalline precipitate; the latter, 2TiO,,C,H,O,+6H,0, 
crystallises in minute, white prisms, is very stable, and is only slowly 
decomposed by boiling with water or barium hydroxide solution. It is 
very sparingly soluble in water, strong acetic acid, or dilute mineral 
acids, but less so in alcohol. It dissolves slowly in concentrated sul- 
phuric and nitric acids, and at once in concentrated hydrochloric acid. 
It dissolves at once in caustic alkalis with precipitation of titanic acid, 
more slowly in ammonia and alkali carbonates. When the crystals are 
treated with ammonia, they lose 3H,O and take up 3NH,, and if this 
compound is allowed to remain exposed to the air it gives off ammonia, 
and is converted into the compound 2TiO,,C,H,O,,2NH, + 3H,0. 

Malic acid cannot be employed for the separation of titanic acid 


from zirconium or iron, as the last two are also precipitated. 
E. C. R. 


Compounds of Formaldehyde with Uric Acid. By K. WezxEr, 
R. Port, and Bernuarp ToLuens (Ber., 1897, 30, 2514—2515).— 
Diformaldehyde- uric acid, C,H,N,O, + 2CH,0, is readily formed, and 
is monobasic towards one- ‘third normal soda. The mother liquor from 
its preparation, when treated with alcohol and ether, yields a substance 


which appears to contain 4—5 mols. of formaldehyde to 1 of uric 
acid. A. H. 


Aliphatic Derivatives of Hydroxythiocarbamide. By Carn 
Ksevtin and K. Gustav Kuy.enstserna (Annalen, 1897, 298, 
117—129. Compare Tiemann, Abstr., 1889, 1165, and Voltmer, 
Abstr., 1891, 558).—Hydroxyethylthiocarbamide, NHEt:CS:NH:-OH, 
is obtained by carefully adding an ethereal solution of hydroxylamine 
to ethylthiocarbimide dissolved in the same medium ; it forms colour- 
less needles or prisms, explodes slightly when touched with a hot glass 
rod, and melts and decomposes at 109°. The dry substance begins to 
undergo decomposition after about a week, yielding a mixture of sul- 
phur and ethylcarbamide, but the aqueous and alcoholic solutions are 
very unstable, precipitation of sulphur occurring in a few minutes; silver 
and copper sulphides are produced by the action of silver nitrate and 
Fehling’s solutions. Ferric chloride develops an olive-green coloration 
with the alcoholic solution, whilst the aqueous solution becomes violet ; 
both colours, however, disappear rapidly. 

Hydroxymethylthiocarbamide, NHMe-CS:NH-OH, which crystallises 
in small, colourless, six-sided plates, sinters at 95°, and explodes at 
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101°; it closely resembles the foregoing compound, and is consider- 
ably less stable than that substance. 

Hydroxyallylthiocarbamide, C,H,-NH*CS*NH-OH, crystallises in 
microscopic, rectangular plates, forming a colourless, nacreous precipi- 
tate when ethereal allylthiocarbimide is added to anhydrous hydroxyl- 
amine dissolved in the same medium ; it begins to soften at 85°, and 
fuses completely at 120°. It is extremely unstable, both in the solid 
state and in solution, yielding sulphur and allylcarbamide ; the colour 
changes with ferric chloride are the same as those exhibited by hydroxy- 
ethylthiocarbamide and hydroxymethylthiocarbamide. 

Symmetrical hydroxydiethylthiocarbamide, NHEt*CS:NEt-OH, is 
prepared by treating an ethereal solution of B-ethylhydroxylamine 
with ethereal ethylthiocarbimide ; it melts at 81°, dissolves sparingly 
in water and ether, and is readily soluble in alcohol, chloroform, 
and hot benzene. The crystals from benzene are monosymmetric ; 
a:b:¢ = 2°8676:1:0°8809. 8 =86°5'. Hydroxydiethylthiocarb- 
amide may be preserved for any length of time without undergoing 
change, and the aqueous solution does not yield sulphur when boiled ; 
ferric chloride develops a green coloration with the aqueous or alcoholic 
solution, passing into bluish-green and reddish-violet on dilution. The 
silver derivative forms slender, silky needles containing 3H,O, and 
resists the action of light ; the gold chloride derivative is red. 

Symmetrical hydroxydimethylthiocarbamide, NHMe*CS:NMe:OH, is 
prepared by adding the calculated amount of sddium methoxide dis- 
solved in methylic alcohol to a solution of @-methylhydroxylamine 
hydrochloride and methylthiocarbimide in methylic alcohol; it sepa- 
rates from benzene in dimorphous crystals melting at 104°. The 
colour changes with ferric chloride are similar to those of the foregoing 
compound. The silver derivative forms slender, colourless needles, the 
mercurichloride is dimorphous, and the aurochloride is decomposed by 
water. Ethylic iodide converts hydroxydimethylthiocarbamide into 
an unstable crystalline compound, which yields ethyl mercaptan when 
heated with caustic soda. 

Hydroxyethylallylthiocarbamide, C©C,H,-NH-*CS:NEt-OH, obtained 
from -ethylhydroxylamine and allylthiocarbimide, crystallises from 
benzene in thin, four-sided plates, and melts at 66—67°. 

Hydroxymethylallylthiocarbamide, C,H,*-NH-CS-NMe-OH, is _pre- 
pared from #-methylhydroxylamine and allylthiocarbimide ; it melts 
at 54°, and crystallises from benzene in beautiful, colourless, monosym- 
metric prisms. a:b = 0°60264:1. B = 74° 8. 

Hydroxymethylethylthiocarbamide, NHMe-CS:NEt:OH, obtained from 
8-ethylhydroxylamine and methylthiocarbimide, crystallises in small, 
colourless needles, and melts at 122° when heated rapidly. 

Benzyloxyallylthiocarbamide, C,H,*NH-CS*-NH:O-CH,Ph, is_pre- 
pared from £-benzylhydroxylamine and allylthiocarbimide ; it forms 
prismatic crystals and melts at 57—58°. M. O. F. 


Polyaspartic Acids. By Hueco Scuirr (Ber, 1897, 30, 
2449—2459).—The two anhydrides of aspartic acid prepared by 
Schaal by the action of carbonic anhydride on asparagine are more 
easily prepared by heating aspartic acid at 190—200° for 20 hours ; 
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on boiling the product with ten times its weight of water the octo- 
anhydride (octoaspartide), C,,H,,N,O,,, remains undissolved, whilst 
the tetra-anhydride (tetraspartide), C,,H,,N,O,, separates from the 
filtrate on cooling. The filtrate also contains two other substances, 
namely, tetraspartic acid, C,,H,.N,O,,, and a small quantity of octo- 
aspartic acid, C,.H,N,O,,, the latter can also be obtained from its 
copper salt by treatment with hydrogen sulphide ; it forms a vitreous 
mass which at 190—200° passes quantitatively into octoaspartide. 
Octoaspartide combines with 8 mols. of phenylhydrazine with the for- 
mation of a yellow, crystalline phenylhydrazide, melting partially and 
decomposing at 200—205°. It also combines with aniline with the 
production of various products, those containing less than 8 mols. of 
aniline dissolving in alkali with the formation of the corresponding 
octoaspartanilic acids ; on heating with aniline, ammonia is evolved. 

Tetraspartic acid crystallises from water in clusters of needles, and 
is very similar to the octo-acid in its properties. 

The author considers the constitution of octoaspartic acid and tetr- 
aspartic acid to be respectively 


NH, NH ) 
10(co-«:-clt,cooH),H =e 10(co-4)-C#,-CooH H 


and that of tetraspartide and octoaspartide to be 


(cn Was are 
HO 00-0-088, 00) 8 am 10(-co-¢-0H,C0 oH. 
a eS 


Aliphatic Sulphonic Acids. By Exmer P. Konter (Amer. Chem. 
J., 1897, 19, 728—752).—From the study of the behaviour of some 
23 sulphonic acids towards phosphorus pentachloride, and of the corres- 
ponding chlorides towards water, the details of which will appear in 
subsequent papers, the author is led to the following general conclu- 
sions, to which no exceptions have so far been observed. 

Monosulphoniec acids and aa-chloro- or bromo-monosubsiitution pro- 
ducts of monosulphonic acids react readily with phosphorus penta- 
chloride in the cold with production of a normal sulphone chloride, 
which on treatment with water passes back into the acid. 

With phosphorus pentachloride, 1 : 2-chloro- or bromo-sulphonie acid 
reacts in the same way; the chloride, on treatment with water, 
passes back for the most part into the acid, but at the same time an 
unsaturated sulphonic acid is formed, 

CH, Br*CH,° 80,C1 + H,O = CH,:CH:SO,H + HOl+ HBr. 

Neither aa- nor af-disulphonic acids react with phosphorus penta- 
chloride in the cold. On heating, in the first case, the product is 
mainly an aa-chlorsulphonic chloride, together with other chlorine sub- 
stitution products ; and in the second case a disulphonic chloride is 
formed, which on treatment with water gives principally an unsatu- 
rated sulphonic acid, and to a minor extent the regenerated acid. 

aa- and a8-Sulphocarboxylic acids slowly react with phosphorus penta- 
chloride in the cold. The product is always a chlorine substitution 
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product of a diacid chloride, which reacts with water in a complicated 
manner, with different results in different cases. 

The special subject treated in this paper is the behaviour of 
aZ-ethanedisulphonic chloride towards a number of reagents in order to 
determine what conditions are most favourable for the production of 
an unsaturated acid, or the regeneration of the saturated acid. 

aB-Ethanedisulphonic acid is produced by the oxidation-of ethylenic 
thiocyanate with nitric acjd, and crystallises from glacial acetic acid in 
slender needles melting at 100°. The sodiwm salt is best obtained by 
boiling ethylenic dibromide and sodium sulphite in concentrated aqueous 
solution ; if the solution is dilute, then sodium monobromethanesul- 
phonate is produced. 

aB-Ethanedisulphonic chloride, prepared either from the free acid by 
treatment with phosphorus pentachloride or carbonyl chloride, or from 
the sodium salt of the acid by warming with phosphorus pentachloride, 
crystallises from chloroform in large, compact orthorhombic tables 
melting at 91°. When pure, it can be heated to 150° without a trace 
of decomposition, but at 160° sulphurous anhydride is slowly evolved 
and af-chlorethanesulphonic chloride distils over. 

All attempts to prepare an unsymmetrical disulphonic chloride failed. 

When ethanedisulphonic chloride is acted on by water, an amount 
of ethylenesulphonic acid corresponding with 90 per cent. of the original 
substance and 10 per cent. of a@-ethanedisulphonic acid are produced. 

Methylic, ethylic, propylic and amylic alcohols react with the sul- 
phonic chloride in the same way as water ; the amount of unsaturated 
acid formed diminishes, however, with the increase in the molecular 
weight of the alcohol. Acids and alkalis also react in the same 
manner. 

Dry ammonia does not act on the sulphonic chloride with production 
of the corresponding amide, and in alcoholic solution ammonium 
ethanedisulphonate and anhydrotaurine are formed. 

Substituted ammonias behave in a similar manner, aniline, forexample, 
giving rise to anhydrophenyltaurine and anilidoethanesulphoneanilide, 
NHPh:CH,°CH,°SO,-NHPh ; the latter is an oil which can with 
difficulty be obtained in colourless plates melting at 75°. The hydro- 
chloride crystallises from alcohol in long, colourless needles melting at 
171°, and the monacety/ derivative melts at 152°. 

Acetamide, and acid amides in general, act on the chloride in 
glacial acetic acid solution, producing mainly ammonium ethanesul- 
phonate. 

When the chloride is acted on by sodium acetate (or salts of organic 
acids in general), sulphurous anhydride is eliminated and 95 per cent. 
of the original substance is recovered in the form of the sodium salt of 
ethylenesulphonic acid, and the remainder as sodium ethanedisul- 
phonate. 

Zinc dust converts 53 per cent. of the chloride into the zinc salt of 
af-ethanedisulphinic acid, another substance not fully investigated 


being also produced. A. W. C. 


Constitution of Meconic Acid. By ALBEerto PERATONER (Chem. 
Zeit., 1897, 21, 40).—Meconic acid, when boiled with alkalis or 
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alkaline earths, yields carbonic anhydride, oxalic acid, formic acid, and 
substances of a gummy nature whose isolation is rendered difficult by 
the presence of the acids. By the action of barium hydroxide on 
triethylic meconate, which was prepared by boiling the dry yellow 
trisilver salt with ethylic iodide and crystallising the product from 
light petroleum and ethylic alcohol, the author obtained barium 
oxalate, alcohol, and acetylcearbinylic ethylic ether, but neither car- 
bonic nor formic acid. Since meconic acid belongs to the pyrone 
group as shown by its conversion into comenic acid (Ost) and since 
chelidonic acid, which is a pyronedicarboxylic acid, when treated with 
alkaline earths, splits up into oxalic acid and acetone, the above 
decomposition indicates the following formula for triethylic meconate 
COOEt-C—O— C-COOEt 
CH:-CO-COEt 
chelidonice acid. Similar experiments with pyromeconic acid show 
that this acid probably decomposes into formic acid and acetylearbinol. 


, and hence that the free acid is hydroxy- 


Nitroketones, Hydroxyketones, Ketochlorides and Keto- 
bromides. By E. C. Turopor Zincge (J. pr. Chem., 1897, [ii], 56, 
157—178).—This paper is chiefly theoretical in character, and con- 
tains no description of new compounds, By chlorinating tetrachloro- 


paracresol in acetic acid solution, a ketochloride, OMe CCL 10, 


CCl: CCl 
is obtained ; at a higher temperature and without solvent, the isomeride, 
, CC1:CCl~_,, . oni CC1:CCl 
CMeCl< Gc: Gg CO- A ketobromide, CMeBrocy:qqi 00: 
analogous to the last compound, can be obtained in a similar way ; 
it appears to exist only in this configuration, but it sometimes reacts as 
ot 4 ca CCl-CClX, , si 
if it had the constitution CH,Br-O< 64 -Gq C08. When oxidised 
with nitric acid, it yields a compound OH-CH,:CBr<poy gg >00 


CH ° 
alkalis convert this into fa rn, whilst reduction 


CCL:CCI 
. ,7CCl-CCl : 
changes it to OMe<oy-eqi>COH.- Many other reactions of these 
and similar substances are enumerated, and compared with similar ones 
observed by Auwers ; it is not possible, however, to give a satisfactory 
abstract of them. It may be said that the ketobromide of tetrabromo- 
paracresol is also considered, as well as the pentabromides from ortho- 
and meta-cresol,and from metaxylenol. The formation of a parahydroxy- 
ketone by the action of nitric acid on tetrachloroparacresol, &c., has 
been shown to be preceded by the formation of a paranitroketone, 


NO," OMe<Gon cig >00. O. F.B. 


Reversible Transformation of Styrene and Metastyrene 
under the Influence of Heat. By Grorces Lemoine (Compt. rend., 
1897, 125, 530—533).—The author has investigated the effect of 
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heat on styrene at 97°, 160°, 240°, 310° and 350° the styrene and 
metastyrene in the product being separated by distillation under low 
pressure at a temperature not exceeding 100°. The styrene used 
boiled at 142—144° under a pressure of 751 mm., at about 53—54° 
under a pressure of 18 mm, and 48°5 at 0°9 mm. Its sp. gr. was 
0:920 at 0°, 0910 at 12°1°, 0°908 at 16°5°, 0°899 at 27°1°, 0°879 at 
51°5° and 0°852 at 87°. 

Whether the original substance is styrene or metastyrene, the com- 
position of the product tends towards the same limit under a given 
set of conditions; provided the temperature is the same through- 
out the whole of the apparatus, the quantity of styrene that 
remains unaltered depends on the volume of matter heated, or, in 
other words, the limit corresponds with a given vapour pressure, as in 
cases of dissociation. The rate of change is at first somewhat rapid 
but gradually becomes slower and slower. The limit as determined 
in flasks of somewhat considerable capacity is not quite the same as 
the limit determined in narrow glass tubes, the difference being most 
probably due to the disturbing influence of the walls. 

At about 97°, the conversion of styrene into metastyrene is practi- 
cally complete, but the proportion of styrene remaining increases 
slightly with the temperature and is 0°9 gram per litre at 310°, the 
corresponding vapour pressure being 0°4 atmos. 

Details of the observations are given in the paper. C, H. B. 


Nitroso-derivatives of Catechol Methyl Ether [Guaiacol]. By 
A. Pros (Monatsh., 1897, 18, 467—480).—Guaiacol (catechol methyl 
ether, OH’C,;H,*OMe= 1 : 2) can be made to yield a nitroso-derivative 
by dissolving it in alcohol, adding acetic acid, cooling to — 2°, adding 
potassium nitrite gradually, allowing to remain at this temperature, 
and finally diluting with ice and water. The product, 2-methoxy- 
1 ; 4-quinone-4-monoxime, O:C,H.(OMe):NOH or OH:C,H,(OMe)-NO, 
is identical with Best’s paranitrosoguaiacol (Abstr., 1890, 608), and 
yields the same 2-methoxy-1 : 4-quinonedioxime when treated with 
hydroxylamine hydrochloride. When boiled with excess of acetic 
anhydride, it yields a monacety/ derivative, O°:C,;H,(OMe):NOAc, which 
melts and decomposes at 156—158°; when reduced with stannous 
chloride, it yields 4-amido-2-methoxyphenol, OH*C,H,(OMe)-NH,, an 
unstable base the hydrochloride of which was prepared, as also the 
triacetyl derivative, OAc*C,H,(OMe)-NAc,, which melts at 101°, and 
yields the hydrochloride of the methoxyamidophenol when it is treated 
with hydrochloric acid. When the monoxime is heated with water 
for several hours at 150—160°, a small quantity of 2-methoxy-1 : 4- 
quinol, OH:C,H,(OMe)-OH, is perhaps formed ; when it is heated at 
100° with potassium methoxide and methylic iodide in the presence 
of ether, it yields a methyl ether, O:C,H,(OMe):NOMe, which melts at 
105—106°, and forms amidomethoxyphenol when reduced with stannous 
chloride. 

From catechol ethyl ether, yellow 2-ethoxy-1 : 4-quinone-4-monoxime 
can be obtained ; when heated, it decomposes without melting. 

C, F. B. 
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' Derivatives of Guaiacol. By Hans Rupe (Ber., 1897, 30, 
2444—-2449).—The author has prepared several derivatives of guaiacol 
containing nitrogen groups in the para-position relatively to the 
hydroxyl. 

Para-nitrosoguaiacol is most conveniently prepared by heating guaia- 
col, methylic alcohol, sodium methoxide and ethylic nitrite in a closed 
tube for 12 hours at 100°. Paranitroguaiacol, OH*C,H,(NO,)"OMe 
[NO,:OH : OMe =4:1: 2], formed from the nitroso-compound on oxida- 
tion with alkaline potassium ferricyanide, crystallises from hot water 
in slender, yellow needles melting at 103—104°. Dinitroyuatacol, 
OH-C,H,(NO,), [OH : OMe : (NO,),=1:2:4:6], melts at 123—124° 
and is formed when nitric acid acts on nitrosoguaiacol. Paramido- 
guaiacol, OH:C,H,(NH,)*OMe, can be prepared either by reducing theazo- 
compound produced by the combination of diazobenzene chloride with 
guaiacol by means of tin'and hydrochloric acid, or by reducing nitroso- 
guaiacol with stannous chloride and hydrochloric acid ; it crystallises 
in glistening prisms melting and decomposing at 176—177°; the 
hydrochloride separates from hydrochloric acid in large, pale green 
crystals. Paracyanoguaiacol, OH:C,H,(CN)-OMe, prepared from the 
diazo-compound, is identical with the substance obtained by Markus 
from vanillin. J. F. T. 


Sitosterol. By Ricnarp Buriin (Monatsh., 1897, 18, 551—574). 
—The “ germs” of wheat or rye (a refuse product of flour-mills) are 
extracted with ether, the extracted fat is hydrolysed with alcoholic 
potash, and the solution is precipitated with calcium chloride. The pre- 
cipitate of calcium soap and other substances thus obtained is extracted 
with acetone, the extract is evaporated to dryness and dissolved in 
ether, the ethereal solution is washed cautiously with dilute hydro- 
chloric acid and potassium hydroxide in succession, and is then 
evaporated to dryness ; the residue is finally crystallised from methylic 
alcohol. In this way, a substance, C,,H,,0 + H,O, is obtained which 
resembles the cholesterol of bile in external appearance and in com- 
position, but melts at 137'5°, and in ethereal solution has the specific 
rotation [a |, = — 26°71° ; it is named sitosterol (otros = wheat, corn). It 
is an unsaturated substance, for it forms a dibromide, which does not 
crystallise easily, and is difficult to purify; it melts and decom- 
poses at about 98°. It also forms a monacetate ; this melts at 127° 
after softening at 124°5°, and yields a dibromide which also crystallises 
with difficulty; a propionate and benzoate, melting respectively at 
108°5° and 145—145'5°, were also prepared. Sitosterylic chloride, 
C,,H,,Cl, can be obtained by the action of phosphorus pentachloride 
on sitosterol ; it melts at 87°5° after softening at 82°. and is reduced by 
sodium in boiling amyl alcoholic solution to sitostene, C,,H,,, which 
melts between 61° and 68°, according to the rapidity with which it is 
heated, has in ethereal solution the specific rotation [a])= — 38°79°, 
and is an unsaturated hydrocarbon, forming a dibromide which crystal- 
lises with difficulty, and melts between 105—110° after softening at 70°. 

The methy! alcoholic mother liquor from the sitosterol contains 
another substance, parasitosterol, which melted at 132°5°; after con- 
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version into the acetate and recovery from the latter by hydrolysis 
with sodium methoxide, at 127°5° ; it resembles sitosterol in appearance. 
This substance appears also to have the composition C,,H,,O, but 
in ethereal solution it has the specific rotation [a])= — 20°8°, and its 
monacetate melts at 115—120°, and forms a dibromide which melts at 
112° after softening at 104°5°. 

Finally, a tabulated list is given of all the phytosterols (vegetable 
cholesterols) at present known, with their specific rotations, and the 
melting points and .crystalline form of themselves and their acetates 
and benzoates. o 7. a 


Formation of Chains: XVII. Orthotoluidine and Meta- 
toluidine ; XVIII. Paratoluidine; XIX. Metaxylidine. By 
Cart A. Biscnorr (Ber.,1897,30 2464—2468, 2469—2475, 2476—2480. 
Compare this vol., i, 10).— Aromatic amines, R,-NH,, were heated with 
ethylic salts of a- -bromo- acids, CR,,R,,,Br° COOEt. The products of the 
reaction are R,»>NH°CR,,R,,," GOOEt and R,;NH.Br ; to determine the 
extent to which the reaction has taken place, the amine hydrobromide 
was washed with chloroform and weighed ; the error was not greater 
than +2 per cent. As a rule, the temperature employed was 120°, 
and the heating was continued for 4 hours; experiments were also 

made at 130—135° and at 180°, and the products of these were sub- 
mitted to fractional distillation, the fractions being weighed and a 
fractionation curve constructed. Some experiments were also made at 
100°. The numbers in Table I. give the extent, in percentages of the 
theoretical maximum, to which the reaction takes place between the 
amines and ethylic salts there tabulated ; the amount of reaction be- 
tween the amines and certain acids, R,,*COOH, was also determined, 
each pair of substances being heated together for 1 hour at 100°, the 
product being, of course, a substance of the type R,,CO-NHR, ; 
Table II. gives the results. 


TABLeE I, TABLE IT. 


Ru 
(R,,* COOH). 


Ethylic salt. 


-Toluidine. 
Toluidine. 


4-Toluidine. 
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| 1:3:4-Xylidine. 


C2 OS | 


| 2-Toluidine. 


Some TN BD 


Bromopropionate 
| 


Bromophenylacetate... 


™ bo » “I 7 DO 
too 


NK ae SO oor WO 


moO Om 


At 100°. 


Bromisobutyrate ......| 2 


a 


| Bromopropionate 


Bromobutyrate 
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The following new substances were prepared in the course of the in- 

vestigation. LHthylic a-orthotoluidoisovalerate, 
C,H,Me-NH:CH(CHMe,):COOEt, 
melts at 30° and boils at 282—-284° under 763 mm. pressure ; the 
corresponding «cid melts at 101°, and loses carbonic anhydride when 
distilled, yielding isobutylorthotoluidine, which boils at 230—235° 
under 758 mm. pressure. Lthylic metatoluidopropionate, 
C,H,Me-NH-CHMe-COOEt, 

boils at 271—276° under 767 mm. pressure ; ethylic metatoluido- 
butyrate, C,H,Me-NH-CHEt*COOEt, at 281—285° under 745 mm. ; and 
ethylic metatoluidoisobutyrate at 270—273° under 753 mm., and at 
205—210° under 104 mm. pressure ; ethylic a-metatoluidophenylacetate, 
C,H,Me-NH-CHPh-COOEt, melts at 109°. Lthylie a-paratoluidoiso- 
valerate boils at 295° under 753 mm. pressure ; the corresponding acid 
melts at 110°. Lthylic a-paratoluidophenylacetate melts at 85—86°. 
When paratoluidine is heated with chloracetamide, eventually to 150°, 
paratolylimidodiacetimide, C,H,Me*N:(CH,°CO),:NH, melting at 195°, is 
produced ; whilst in the presence of sodium acetate, paratoluidoacet- 
amide is formed instead. Paratoluidine with a-bromopropionamide at 
80° yields toluidopropionamide, and at 150—180°, a-paratolwidopro- 
pionic paratoluidide, CSH,Me-NH:CHMe-CO-NH°C,H,Me, which melts 
at 158°. With .-bromobutyramide and a-bromisobutyramide at 
120—130°, it yields respectively a-paratoluidobutyric and a-paratoluido- 
isobutyric paratoluidides, melting at 138° and 144°. Hthylic a-metaxylido- 


propionate, C,H,Me,,NH°-CHMe-COOEt, melts at 42° and boils at 
274—275° under 753 mm. pressure. Lthylic a-metaxylidobutyrate, 
C,H,Me,*NH-CHEt:COOEt, boils at 285—290° under 753 mm. Lthylic 
metaxylidophenylacetate, C,H,Me,,NH-CHPh-COOEt, melts at 90°5°. 
C. F. B. 


Nitrosoanilines. By M. C. Scnuyren (Chem. Zeit., 1897, 21, 24). 
—By passing nitric oxide gas through an alcoholic solution of aniline, 
the author obtained nitraniline, but no nitroso-derivative. 


E. W. W. 


Paratolyltrimethylenediamine and y-Iodopropylamine. By 
Martin’ FrAnKEL (Ber., 1897, 30, 2497—2510).—By heating y-bromo- 
propylphthalimide, C,H,0,:N-[CH,],*CH,Br (1 mol.), with para- 
toluidine (2 mols.), eventually at 150°, yellow paratoluidopropylphthali- 
mide, C,H,O0,:N*[CH,],*-NH°C,H,, melting at 134—136°, is obtained ; 
the white hydrochloride melts at 198°, and is decomposed by water. If 
a relatively smaller amount of the toluidine is used, the product is 
yellow paratoluidodipropyldiphthalimide, (O,H,0,:N-[CH,],°).N° C,H, 
melting at 124°. When _ paratoluidopropylphthalimide is boiled 
with 20 per cent. hydrochloric acid, paratolyltrimethylenediamine, 
NH,°(CH,|,"NH°C,H,, is formed (Balbiano, Abstr., 1889, 1216) ; this 
boils at 283° under 763 mm. pressure, and has a sp. gr. = 1°0253 at 15° ; 
the hydrochloride, with 2HCl, melts at 257°, the yellow platinochloride 
at 205°, and the greenish-yellow picrate at 113° ; the base absorbs car- 
bonic anhydride from the air. With potassium cyanate and hydro- 
chloric acid, it forms paratolwidopropylcarbamide, 

NH,°CO-NH-[CH,],-NH-C.H., 
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which melts at 152° losing ammonia ; after prolonged heating at 212°, 
the residue is found to be paratolyltrimethylenecarbamide, 


N(C,H,)°CH 
co<h(CrHh) CH? > CH» 
melting at 207°. With potassium thiocyanate and hydrochloric acid 
at 140°, it yields paratolyltrimethylenethiocarbamide, 
08 NOB) > CB, 
oe 

melting at 188°. With carbon bisulphide, it forms the dithiocarbamate, 
NH(C,H,)-[CH,],-NH-CS-SNH,*[CH,],-NH-°C,H,, which melts at 
125°, and decomposes at that temperature, or when boiled with water, 
into hydrogen sulphide, paratolyltrimethylenediamine, and paratolyltri- 
methylenethiocarbamide. With nitrous acid, it yields wmidopropyl- 
paratolylnitrosamine, NH,*[CH,],-N(C,;H,)*NO, the hydrochloride of 
which melts at 175° ; the nitrosamine itself is an oil which decomposes 
when distilled, and absorbs carbonic anhydride from the air. When 
paratoluidopropylphthalimide is heated with methylic iodide at 125°, 
the product is y-iodopropylphthalimide, C5H,O,:N*[CH,],°I, melting at 
88°, and methylparatoluidine. 

By beating y-bromopropylphthalimide with methylparatoluidine at 
170°, yellow methylparatoluidopropylphthalimide, 

C,H,0,:N-[CH,]|,-NMe-C,H,, 

melting at 125°, is obtained. 

y-lodopropylphthalimide (see above) is more conveniently obtained 
by boiling y-bromopropylphthalimide with aqueous alcoholic sodium 
bromide. When boiled with hydriodic acid of boiling point 127°, it 
yields y-iodopropylamine, NH,*[CH,],*CH,I, isomeric with a compound 
previously prepared by Hofmann and by Gabriel (Abstr., 1897, i, 136). 
This is an unstable oil ; the hydriodide melts at 166°, the yellow picrate 
at 134—135°; its benzoyl derivative, y-iodopropylbenzamide, 

NHBz-[CH,],* CH,I, 

melts at 68°, and reacts with paratoluidine at 170°, forming crystal- 
line benzoparatolyltrimethylenediamide, NHBz*[CH,],-NH°C,H,. With 
paratolylthiocarbimide, CS:NC,H,, in ethereal solution, y-iodopropyl- 
amine yields a substance which is probably paratolyltrimethylene-p- 
thiocarbamide, CH, <Ghr RON H:C,H,; this melts at 135°, the 
hydriodide at 200°, the reddish-yellow platinochloride at 208°, and the 
yellow picrate at 170°. C. F. B. 


Action of Diazomethane on Nitrosobenzene. By Hans vox 
PrecHMANN (Ber., 1897, 30, 2461—2463).—The action of diazomethane 
on nitrosobenzene in ethereal solution leads to the formation of a 
yellow, crystalline substance melting at 182—183°, which is apparently 


glyoxime-N-phenylether °—So i <? : the yield is about 50 per 
= PUNY, NPh~ -2" 2 ~NPh? “OY - 


cent. of the theoretical, and phenylhydroxylamine is formed as a bye-pro- 
duct, which makes it probable that partof the nitrosobenzene has acted as 
an oxidising agent. This new substance has been prepared by Bam- 
berger from formaldehyde and phenylhydroxylamine (Vierteljahrschr. 


g 2 
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d. naturforsch. Ges. in Ziirich, 1896, 178); acids decompose it into 
glyoxaldehyde and phenylhydroxylamine, from which two substances 
it can be prepared synthetically ; heating with acetic anhydride con- 
verts it into oxanilide, or derivatives of this. C. F. B. 


Diazocyanides and Double Salts of Diazonium Cyanides, 
By Arraur R. Hanrzscu and Kari Danzicrer (Ber., 1897, 30, 
2529—2548. Compare Abstr., 1895, i, 348).—The diazonium cyanides 
cannot be obtained in the pure state, but their double salts are formed 
when a solution of a diazonium chloride is treated with silver cyanide 
or a neutralised solution of potassium cyanide. The presence of 
hydroxyl ions, which are invariably present in ordinary potassium 
cyanide solution, causes the formation of the insoluble syn-diazo- 
cyanide. The double salts with silver cyanide are colourless, soluble 
in water, and of neutral reaction, and are at once decomposed by acetic 
acid, whilst in aqueous solution they gradually decompose, forming 
nitrogen, hydrogen cyanide, silver cyanide, and a phenol. They thus 


closely resemble the double cyanide of silver and potassium. This | 


behaviour also renders it probable that the free diazonium cyanide 

itself would resemble potassium cyanide, and therefore differ essentially 

from the normal diazocyanide, which is stable towards acids. 
y-Cumenediazonium silver cyanide, C,H,Me,*N*CN,AgCN, has only 


N 
been obtained in aqueous solution and is prepared from the diazonium 
iodide and silver cyanide. It readily forms azo-colouring matters. 
Parabromodiazonium silver cyanide, C,H,Br°eN-CN,AgCN, has been 


N 
obtained in small quantity in the form of a crystalline powder, which 
explodes at 119—120° 
Of the stereoisomeric diazocyanides, RY N—N°CN, the syn- or normal 


compounds, es “Hh are the primary products of reaction, are labile, 


have a low melting point, readily form azo-colouring matters, and can 
be directly decomposed into nitrogen and a nitrile. The anti- or iso- 
diazocyanides, on the other hand, are stable, have a high melting point, 
and do not easily form azo-colouring matters or decompose into nitro- 
gen and a nitrile. As will be seen from the description of the various 
compounds, the presence of negative groups increases the stability of 
the syn-form, a group having a greater effect in the ortho- than in the 
para-position ; the presence of halogens also diminishes the readiness 
with which both series undergo reaction. Diorthocyanides are decom- 
posed into nitrogen and a dihalogen derivative of benzene by alcohol 
and an alkali, whereas all other halogen diazocyanides are thus con- 
verted into diazoimido-ethers. 

Alcohol radicles appear to be unfavourable to the formation of stable 
cyanides of either series. 


Syn-parabromobenzenediazocyanide, ene ‘N 


11, is obtained by add- 
N-N 


ing aqueous potassium cyanide to parabromobenzenediazonium chloride 
solution at -—10°; it forms yellow needles melting at 42°, reacts 
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violently with precipitated copper, and forms bromobenzeneazonaphthol 
with B-naphthol. If kept for a day, or dissolved in alcohol and pre- 
cipitated by water, at the ordinary temperature, it passes into the 


BrC,H,-N 
N:C 


anti-cyanide, , Which crystallises from light petroleum 


in brown needles melting at 129—130°; this is indifferent towards 
B-naphthol and copper powder. Syn-paraiodobenzenediazocyanide is 
yellowish-brown and melts at 48°; the anti-cyanide crystallises in 
reddish-brown needles and melts at 152°. Syn-orthobromobenzenediazo- 
cyanide forms yellow needles and melts at 51°; it does not pass into 
the isomeride at the ordinary temperature, but when precipitated by 
water from alcoholic solution at the ordinary temperature, a small 
quantity of the anti-compound is formed, which melts at 107-——108°. 
Syn-metabromobenzenediazocyanide forms very unstable needles melting 
at 25—26°. The anii-salt has not yet been obtained. 

Syn-2 : 4-dibromobenzenediazocyanide melts at 70—-71°, is stable, and 
only passes into the anti-salt at the summer temperature ; the latter 
crystallises from dilute alcohol in reddish-brown plates melting at 
141°. Both forms are converted by alcohol and hydrogen chloride 
into 2: 4-dibromodiazocarbamide, C,H,Br,*N,*CO*NH,, which crystal- 
lises in orange-coloured needles melting at 194°. Alcoholic potash 
converts it into potassium dibromodiazocarboxylate, which forms golden- 
yellow plates and yields a yellow precipitate of the free acid on 
acidification. The syn-dichlorocyanide changes more readily than the 
dibromo-compound into the anti-compound. Syu-2 :4-di-iodobenzenediazo- 
cyanide melts at 96°, the anti-cyanide at 186°. Syn-3 : 4-dibromobenzene- 
diazocyanide melts at 56—57°; it changes in a few days into the 
wnti-cyanide, which crystallises from light petroleum in small, brown 
needles melting at 100—101°. Syn-2 : 5-dibromobenzenediazocyanide 
melts at 42—43°, and in a few days changes into the antt- -cyanide, 
which crystallises from dilute alcohol in brick-red needles melting at 
122—123°. Syn-3 : 5-dibromobenzenediazocyanide melts at 60°, and 
decomposes if kept; the anti-compound melts at 85°. Syn-2 : 6-dz- 
bromobenzenediazocyanide melts at 44—45°, and decomposes completely 
when kept, or if it is precipitated from alcoholic solution at the ordinary 
temperature. The anti-compound has not been obtained. 

Syn-2:4:6-tribromobenzenediazocyanide, which forms yellow plates 
melting at 59—60°, is remarkably stable, does not change-when kept, 
and only reacts slowly with B-naphthol and with copper ; with alcohol 
and soda, it yields tribromobenzene and nitrogen. The anii-salt can 
only be obtained with difficulty and forms brownish-red crystals melt- 
ing at 147°; alcohol and caustic soda convert it into the correspond- 
ing diazoimidoether. Syn-symmetrical-2 : 4 : 6-trichlorobenzenediazo- 
cyanide is much less stable than the tribromo-compound ; the antt- 
compound has not been obtained. Syn-2: 4 :5-trichlorobenzenediazo- 
cyanide melts at 55° and is very stable; the anti-cyanide crystallises 
in red needles melting at 100—101°. Alkyl-diazocyanides can only 
be prepared by adding the diazonium salt to an excess of potassium 
cyanide solution at —12°. The toluene-derivative is oily, the asym- 
metrical metaxylenediazocyanide is solid, but rapidly decomposes. 
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Syn-y-cumenediazocyanide forms dark red crystals melting at 38—39°; 
the anti-compound has not been prepared. Syn-bromometaxylenediazo- 
cyanide melts at 49—50° and readily passes into the anti-compound 
which melts at 64—65°. Syn-paramethoxrybenzenediazocyanide melts 
at 50°, and changes in a few days into the anti-cyanide melting at 
122°. 

Syn-a-nuphthalenediazocyanide melts at 57—58° and changes com- 
pletely and readily into the anti-cyanide, which crystallises in reddish- 
brown needles and melts at 116°. 

Syn-B-naphthalenediazocyanide melts at 51—52° and rapidly passes 
into the anti-compound, which crystallises from hot alcohol in yellowish 
red needles melting at 131°. yi & 


Additive Products of Azo- and Diazo-compounds with Ben- 
zenesulphinic Acid. By ArrHur R. Hanrzscu and R. GLoGAUER 
(Ber., 1897, 30, 2548—2559. Compare Abstr., 1897, i, 222).—Azo- 
compounds and both‘normal and iso-diazo-compounds unite with benzene- 
sulphinic acid to form colourless compounds when an alcoholic solution 
of the azo- or diazo-compound is added to a similar solution of benzene- 
sulphinic acid. These are stable towards acids, but are decomposed 
by alkalis, are probably derivatives of hydrazobenzene, and are 
formed by direct addition. When the solutions are mixed in the 
inverse order, phenylsulphones are formed as a rule. Diazonium com- 
pounds, on the other hand, only react with benzenesulphinic acid to 
form diazosulphones, so that this reaction affords a purely chemical 
proof of the constitution of the norma] diazocyanides, which combine 
with benzenesulphinic acid, and therefore cannot have the diazonium 
formula. Both syn- and anti-diazo-compounds yield the same additive 
product, the asymmetry of the azo-group disappearing when a derivative 
of ammonia is produced. On decomposition with alkalis, the additive 
product formed from either diazocyanide yields benzenesulphinic acid 
and the anti-diazocyanide, so that the syn-cyanide can in this way be 
converted into its isomeride. 

Phenylsulphonehydrazobenzene (benzenesulphinic acid azobenzene), 
NHPh-NPh:SO,Ph, is obtained by adding an alcoholic solution of azo- 
benzene to a similar solution of benzenesulphinic acid ; it crystallises 
in pure white, silky needles melting at 107°. Phenylsulphonehydrazo- 
chlorobenzene cyanide, PhSO,*N(C,H,Cl)*NH-CN, is prepared from para- 
chlorobenzenediazocyanide and decomposes at 131°; the corresponding 
bromo-derivative decomposes at 127°. 

Syn-2 : 6-dibromobenzenediazocyanide, which is itself very unstable, 
yields a remarkably stable hydrazo-compound with benzenesulphinic acid 
which melts at 168° ; aqueous potash converts it into a coloured stable 
substance which also melts at 168°,and is probably the anti-cyanide. 
Syn-tribromobenzenediazocyanide readily unites with benzenesulphinic 
acid, in whatever order the solutions are mixed, to form a colourless 
compound, which decomposes at 162°; treatment with aqueous potash 
produces the anti-cyanide, which is best prepared in this way. 

Parabromobenzenediazocarbamide-benzenesulphinic acid, 

PhSO,°N(C,H,Br)-NH-CO-NH,, 
is formed by the combination of its constituents and melts at 151°; the 
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wdditive compound formed from chlorobenzenediazoimido-ether melts at 
138°. 

Benzenediazophenylsulphone and bromobenzenediazoimidocyanide 
also form similar compounds, the derivative of the latter decompos- 
ing at 118°. The two stereoisomeric nitrobenzenediazocyanides do 
not appear to behave in this way ; phenylenediazosulphide does not 
unite with benzenesulphinic acid, whilst ethylic diazoacetate is decom- 
posed by it even at low temperatures. The compound formed from 
orthodiazobenzoic acid and benzenesulphinic acid, which was previously 
described by Hantzsch and Singer, probably possesses the hydrazo-con- 
CO O 


PE ce CO-O ‘ 
stitution, C,H or C,H i . Orthodiazo- 
' ‘SN60,Ph)-NH ’ ‘Syu-¥-g0,Ph 
benzoparatoluenesulphinic acid, C,H ine _— , melts and 
N(S0,C,H,)*NH 


decomposes at 160°, and is at once decomposed by caustic alkalis into 
toluenesulphinic acid and salicylic acid. 
Orthodiazobenzoparabromobenzenesulphinic acid melts at 181°, and 


yields a very unstable, yellow salt with concentrated aqueous soda. 
A. H. 


Tetrazotic, Oxytetrazotic, and Dioxytetrazotic Acids. By 
Wituexo C. Lossen (Annalen, 1897, 297, 322—325. Compare Abstr., 
1892,51).—Ferric chloride is a useful agent for recognising many 
dioxytetrazotic acids, as, for example, benzenyldioxytetrazotic acid 
and paratolenyldioxytetrazotic acid, with which it develops a red 
coloration, and forms an iron derivative which dissolves in ether. 

Benzenyldioxytetrazotic acid and many of its salts are decomposed in 
accordance with the equation C,H,-CN,O,H =C,H,-CN +N,+ HNO, 
under the influence of feeble bases. In the case of dioxytetrazotic 
acid, this decomposition is spontaneous, nitrous acid being set free, more- 
over, potassium benzenyldioxytetrazotate liberates nitrogen and yields 
potassium benzoate when the solution is boiled; the occurrence of 
one or other of these changes depends, not only on the circumstances 
of the experiment, but also on the nature of the acid. 

It is noteworthy that benzenyldioxytetrazotic and paratolenyl- 
dioxytetrazotic acids are readily converted into the amidines from 
whence they are derived ; treatment of the former substance with 
hydrochloric acid followed by ammonia gives rise to the benzenyl- 
amidine salt of benzenyldioxytetrazotic acid. 

In spite of the fact that all attempts to couple the dioxytetrazotic 
acids with phenols have proved unsuccessful, the formula 

NO-N:C(C,H,)*-N: NOH, 
most nearly expresses their chemical behaviour, although it must be 
admitted that they differ from other diazo-compounds in forming 
additive compounds, instead of diazoamido-derivatives, with amines. 
M. O. F. 

Benzenyldioxytetrazotic Acid. By Witneim C. Lossen and 
Max GroneBERG (Annalen, 1897, 297, 325—349. Compare Lossen 
and Mierau, Abstr., 1891, 1038).—The benzenylamidine salt of 
benzenyldioxytetrazotic acid crystallises from alcohol in regular quad- 
ratic leaflets, and from water in yellowish, prismatic crystals; it 
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explodes at 178°, or at 171° when heated slowly. The potassium salt 
is also yellowish, and when the aqueous solution is boiled, yields 
nitrogen and potassium benzoate in quantitative amount. The 
ammonium salt, obtained by adding ammonium chloride to a solution 
of the potassium salt, crystallises in long, colourless prisms; it 
dissolves readily in water and alcohol, explodes at 137°, and when 
heated with water yields nitrogen and ammonium benzoate. The 
hydrazine salt forms microscopic, six-sided plates, scarcely soluble in 
cold water or alcohol, and insoluble in ether; it explodes at 60°, 
and also when rubbed in a mortar. When an alcoholic solution of 
the hydrazine salt is heated on the water-bath, nitrogen is liberated 
at 35°, two-fifths of the theoretical amount being obtained ; benzo- 
nitrile is also produced, along with ammonium benzenyltetrazotate, 
whilst, on one occasion, benzenylamidine benzenyldioxytetrazotate was 
formed. The aniline salt of benzenyldioxytetrazotate is obtained as 
a yellowish-white powder which is insoluble in ether, and dissolves 
with difficulty in water ; it crystallises from alcohol in white needles, 
and explodes at 93°. When the salt is treated with boiling water, 
nitrogen, benzonitrile, and phenol are produced, along with an amor- 
phous compound having the formula C,,H,,N,0. The paratoluidine 
salt also crystallises from alcohol in colourless needles, decomposes 
at 105°, and when boiled with water yields benzonitrile, paracresol, 
and nitrogen. 

No definite product is obtained by the action of dimethylaniline 
on dioxytetrazotic acid. When a solution of the base in normal 
sulphuric acid is added to an aqueous solution of the potassium salt, 
and the liquid boiled, an intense green coloration is developed, and 
gas is evolved, whilst a brown, tarry substance separates ; this com- 
pound is precipitated from chloroform by light petroleum, and has 
the composition C,,H,,.N,O. 

The phenylhydrazine salt of benzenyldioxytetrazotic acid is very 
sparingly soluble in water, and crystallises from alcohol in needles 
which explode at 90°; when heated with water, it yields benzonitrile, 
and the same change occurs spontaneously. 

The behaviour of benzenyldioxytetrazotic acid towards ferric chloride 
is very characteristic. On treating the potassium salt with neutral 
ferric chloride, a dark, violet-brown precipitate is at once formed, and 
yields a dark, reddish-brown solution on agitation with ether; the 
ethereal solution, however, is very unstable, and if separated from 
the aqueous liquid, gradually deposits a reddish-brown powder, and 
becomes colourless, yielding benzoie acid on evaporation. If the 
original precipitate is filtered before agitation with ether, it explodes 
feebly when heated in the dry state; treatment with caustic potash 
gives rise to potassium dioxytetrazotate. 

Experimental details relating to the decomposition of benzenyl- 
dioxytetrazotic acid by acids, and the regeneration of benzenylamidine 
(compare foregoing abstract) are described in the paper. M. O. F. 


Paratolenyldioxytetrazotic Acid. By Witnetm C. Lossen, 
Franz Hess, Cart KirscuHnick, and Pau, ScHnerper (Annalen, 1897, 
297, 349—353. Compare foregoing abstracts)—The paratolenyl- 
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amidine salt of paratolenyldioxytetrazotic acid, C,H,N,O,,C,H,,.No, 
is obtained by adding a concentrated solution of potassium nitrite 
(38 grams) to a concentrated solution of paratolenylamidine hydro- 
chloride (20 grams), dissolving the crystalline precipitate in cold 
water, and treating the solution with 63 per cent. nitric acid (11 grams). 
It crystallises from boiling water in yellowish, rhombic leaflets, and 
yields rectangular prisms when recrystallised from alcohol; in the 
latter form, it explodes at 195—198°. The potassiwm salt separates 
from concentrated, aqueous solutions in colourless leaflets containing 
1H,0, which is removed in the desiccator ; even in the moist condition, 
the salt is highly explosive, and the aqueous solution yields nitrogen 
and paratoluic acid when boiled or submitted to the influence of 
sunlight. The ammonium salt crystallises in colourless needles, and 
explodes at 130°; the alcoholic and aqueous solutions, when boiled, 
liberate nitrogen, and yield ammonium toluate on evaporation. The 
pyridine salt is crystalline, and explodes when heated ; it dissolves in 
water and alcohol, but is insoluble in ether. The hydroxylamine, 
aniline, barium, and silver salts are explosive solids. Ferric chloride 
has the same action on the potassium salt as on the potassium salt of 
benzenyldioxytetrazotic acid, yielding a highly unstable precipitate 
which forms a brownish-red solution in ether. M. O. F. 


Decomposition of Potassium Paratolenyldioxytetrazotate 
by Hydrochloric Acid. By WitHeim C. Lossen and Franz Hess 
(Annalen, 1897, 29'7, 354—370. Compare foregoing abstracts).—The 
action of mineral acids on salts of paratolenyldioxytetrazotic acid 
proceeds in the same direction as in the case of benzenyldioxytetrazotic 
acid, the chief product being paratoluonitrile. If, however, a cold, 
saturated solution of potassium paratolenyldioxytetrazotate is treated 
with 1 mol. proportion of a normal solution of hydrochloric acid, and agi- 
tated during five minutes, a dark green substance is precipitated, which, 
if allowed to remain in the liquid, gradually becomes converted into 
toluonitrile, yielding nitrogen. The greenish-yellow compound (Sdure- 
fallung) must be collected, washed with alcohol and ether, rapidly dried 
in a current of air, and preserved in thin, interrupted layers, protected 
from thelight ; eventhenthesubstance becomes colourless spontaneously, 
but if these precautions are not observed, a violent explosion takes place. 
It isevident that this substance doesnot consist of free paratolenyldioxy- 
tetrazotic acid, as the precipitation is slow, although the product is in- 
soluble in water ; moreover, it is found that the filtrate contains in the 
unaltered state upwards of one-half the dioxytetrazotic acid employed. 

The unstable compound obtained by the action of hydrochloric acid 
on potassium paratolenyldioxytetrazotate becomes yellowish-white when 
treated with chloroform, which is caused to boil by the vigour of the 
action ; nitric oxide is evolved in this change, but if the chloroform is 
artificially cooled, nitrogen is the sole gaseous product. The insoluble 
residue consists of paratolenylamidine paratolenyldioxytetrazotate, the 
filtrate containing paratoluonitrile with 10 per cent. of paratoluic acid. 

The same products arise when the compound undergoes spontaneous 
decomposition. Under the influence of ammonia, added to the liquid in 
which the compound has been precipitated, it yields paratolenylamidine 
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paratolenyldioxytetrazotate, but if the substance is first isolated, 
and then treated with dilute ammonia until the alkaline action persists, 
ammonium paratolenyldioxytetrazotate passes into solution, and a red 
compound remains undissolved. Rubamidide, C,H,N,O, is the name 
given by the authors to this substance, which has the empirical formula 
of paratolenylamidine paratolenyldioxytetrazotate; it isalso produced by 
the action of aniline, and the filtrate, on evaporation, yields paratoluic 
acid and ammonium paratolenyldioxytetrazotate. Rubamidide explodes 
somewhat violently at 60—65°, and is slowly decomposed by cold water ; 
the solution in alcohol is red but rapidly becomes colourless, yielding 
paratoluonitrile. It is insoluble in ether, but yields gas when kept in 
contact with it, forming paratolenylamidine ; alcoholic potash also libe- 
rates gas, and gives rise to toluonitrile and a small proportion of potas- 
sium dioxytetrazotate. The action of hot water converts rubamidide 
into toluonitrile and a small proportion of amidine paratolenyldioxytetr- 
azotate, nitrogen being set free. 

From these facts, it is clear that paratolenylamidine paratoleny!- 
dioxytetrazotate and rubamidide are distinct substances, although 
having the same empirical formula, which is also that of a nitroso- 
paratolenylamidine ; it is quite possible, therefore, that rubamidide is 
a compound of the latter class. M. O. F. 


Phenylglycolenyldioxytetrazotic Acid and Phenylglyoxenyl- 
dioxytetrazotic Acid. By WitHeExm C. LossEn and Franz BocpaHNn 
(Annalen, 1897, 2977, 371—380. Compare foregoing abstracts).— 
Phenylglycolenylamidine (phenylhydroxyacetamidine) has been prepared 
by C. Beyer (Abstr., 1885, 983) ; the nitrate forms rhombic or mono- 
clinic crystals, and melts and decomposes at 154°. 

Phenylglycolenylamidine phenylglycolenyldioxytetrazotate, 

CsHsN,0,,C,H,,N,0, 

is obtained by adding potassium nitrite solution and a small quantity 
of nitric acid to a warm, aqueous solution of phenylglycolenylamidine 
hydrochloride (1 mol.), the product being treated alternately with 
potassium nitrite and nitric acid until a molecular proportion of each 
has been added. It is a crystalline powder which explodes when 
heated ; it dissolves in alcohol, but is insoluble in alcohol and ether. 
The potassium salt crystallises from water, but decomposes on boiling 
the solution ; it is highly explosive, and detonates when heated, or 
rubbed, or treated with concentrated sulphuric acid. The barium salt 
erystallises in aggregates ; it is less explosive than the potassium salt. 
The silver salt is amorphous and colourless ; it is an explosive substance, 
and rapidly darkens when exposed to light. The aniline salt crystal- 
lises in white leaflets, but rapidly becomes brown, and acquires the 
odour of aniline ; it explodes when heated on platinum foil. 

When an aqueous solution of potassium phenylglycolenyldioxytetr- 
azotate is boiled, nitrogen is set free,and potassium mandelate produced ; 
hot dilute sulphuric acid liberates a mixture of nitrogen and nitric 
oxide, and gives rise to mandelonitrile. 

The potassium salt of phenylglyoxenyldioxytetrazotic acid, 

COPh:CN,0,K, 
is obtained by oxidising potassium phenylglycolenyldioxytetrazotate 
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with potassium permanganate at 60° ; it crystallises in long, lustrous, 
white needles, which become greenish-yellow in the desiccator, and 
forms a greenish-yellow solution in water. The salt explodes when 
heated, and also on treatment with concentrated sulphuric acid ; a very 
dilute solution (1 : 7000) has a sweet, astringent taste. 

The silver salt is a yellowish- brown, amorphous compound which is 
highly explosive. 

The potassium salt of phenylglyoxenyldioxytetrazotic acid undergoes 
a characteristic change when the aqueous solution is boiled, yielding 
nitric oxide, nitrogen, benzoic acid, and hydrogen cyanide; the two 
last named are probably due to the intermediate production of the 
nitrile of benzoylformic acid. M. O. F. 


B-Naphthenyldioxytetrazotic Acid. By WitHeitm C. Lossen 
and Gustav GRaBowskI (Annalen, 1897, 207, 380—385. Compare 
foregoing abstracts). — B-M aphthenylamidine B-naphthenyldiowytetr- 
azotate, C,,H,N,0,,C,,H,,N., is prepared by adding potassium nitrite 
(2 mols.) ‘to ‘aqueous B- naphthenylamidine hydrochloride (1 mol.), dis- 
solving in water the precipitate so formed, and treating the solution 
with concentrated nitric acid (1 mol.); it explodes at 180°, and gives 
Liebermann’s reaction for nitroso-compounds. The potassiwm salt 
crystallises from water in yellowish needles, and explodes with excep- 
tional violence when heated, or on.treatment with concentrated sul- 
phuric acid. The si/ver salt is also explosive. 

8-Naphthenylamidine, employed in the production of the foregoing 
salts, has been prepared by Lohmann (Ber., 1878, 11, 1486), and melts 
at 145°; the nitrite crystallises from alcohol in colourless needles and 
melts at 122°. The nitrate is also crystalline, and the platinochloride 
forms slender, yellowish needles and melts at 216—217°. 

It is noteworthy that anisenylamidine does not give rise to a dioxy- 
tetrazotic acid. M. O. F. 


Tetrazotic, Oxytetrazotic, and Dioxytetrazotic Acids. By 
Wi1HELM C. Lossen (Annalen, 1897, 298, 54—55).—A summary of the 
results described in the following abstracts. M. O. F. 


Benzenyloxytetrazotic Acid. By W1LHELMC. LossENand FRIEDRICH 
Fucus (Annalen, 1897, 298, 55—67. Compare Lossen, Abstr., 1891, 
1041). —Benzenyloxytetrazotic acid separates from a mixture of ether 
with a small quantity of alcohol in rhombic, hemihedral crystals ; a@:b:¢ = 
0:9506: 1:0°6236. Concentrated hydrochloric acid at 160° resolves 
the substance into benzonitrile, benzoic acid, and ammonium chloride, 
whilst concentrated sulphuric acid at 185° gives rise to metasulpho- 
benzoic acid; nitric acid (sp. gr. = 1°53) acts vigorously on the com- 
pound, producing nitrobenzoic acid. 

The calcium salt of benzenyloxytetrazotic acid crystallises from water 
in cubes, containing 3H,O, and the sodiwm salt contains 1H,O; the 
cobalt salt forms large, reddish crystals containing 2H.,0, and the copper 
salt, which contains 3H,0O, crystallises in green, microscopic needles. 
The methylic salt is crystalline, and melts at 40°; the ethylic salt is a 
yellowish oil, and yields benzoic acid, benzonitrile, ethylic chloride, 
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and ammonium chloride when heated in a sealed tube with concen- 
trated hydrochloric acid at 160°. The nitromethylic salt, obtained 
by dissolving the methylic salt in nitric acid (sp. gr. = 1°53), crystal- 
lises from alcohol in long needles melting at 118°; reduction with 
stannous chloride and hydrochloric acid converts this substance into 
the amidomethylic salt, which crystallises from hot water in slender 


needles, and melts at 110°; the hydrochloride forms yellow plates. 
M. O. F. 


Paratolenyloxytetrazotic Acid. By WiLHELM C. Lossen and Pauu 
ScHNEIDER (Annalen, 1897, 298, 67—78).—Paratolenyloxytetrazotic 
acid, C,H.N,O, obtained by reducing paratolenyldioxytetrazotic acid 
with 10 per cent. sodium amalgam, crystallises from water in 
slender, colourless needles, and from a mixture of ether and alcohol in 
lustrous prisms ; it contains 1H,O, which is removed at 120°, and 
melts and decomposes at 172°, yielding paratoluonitrile, nitrogen, and 
nitrous oxide. Concentrated hydrochloric acid at 155° resolves the 
compound into paratoluic and paratolenyloxytetrazotic acids, the same 
effect being produced by concentrated sulphuric acid at 170°; nitric 
acid (sp. gr. = 1°105) gives rise to toluonitrile and paratoluic acid, the 
latter being also produced when paratolenyloxytetrazotic acid is heated 
with alcoholic ammonia at 160°. The acid, C,H,N,O, a bye-product in 
the preparation of paratolenyloxytetrazotic acid, melts at 154°; the 
calcium salt contains 3H,O, and the silver salt is somewhat soluble 
in ether, alcohol, and hot water. 

The potassium salt of paratolenyloxytetrazotic acid is anhydrous, 
and the sodiwm salt, which crystallises from alcohol in slender needles, 
contains 1}H,O; the bariwm and calcium salts contain 3H,O, the 
cobalt salt, which separates from water in small, red crystals, 2H,0O, 
whilst the copper and silver salts are anhydrous. The ethylic salt 
is a colourless liquid, yielding paratoluonitrile, paratoluic acid, and 
ammonium chloride when heated with hydrochloric acid at 170°; the 
methylic salt is crystalline and melts at 44°. M. O. F. 


Phenethenyloxytetrazotic Acid. By WitHeELm C. LossEn and 
Ernst Kammer (Annalen, 1897,298, 783—88).—Phenethenyloxytetrazotic 
acid, C,H,N,O, prepared by reducing phenethenyldioxytetrazotic acid 
with 10 per cent. sodium amalgam, crystallises from water in con- 
centric groups of colourless needles ; it melts at 135°, and explodes 
at higher temperatures. Caustic potash at 250° converts the substance 
into phenylacetic acid, but concentrated hydrochloric acid at 155° 
leaves the substance for the most part unchanged, a small quantity of 
nitrile and ammonium chloride being produced ; concentrated sulphuric 
acid at 180° gives rise to sulphophenylacetic acid. 

The silver salt of phenethenyloxytetrazotic acid is a white, amorphous 
powder, and melts at about 73°; the copper salt contains 3H,O0. The 
ammonium salt crystallises in small, colourless needles, and ‘melts at 
145°, the aniline salt separates from ether in plates, and melts at 142°, 
and the phenylhydrazine salt melts at 157°5°. The methylic salt, which 
is a highly explosive, yellow liquid, yields a nitro-derivative when 
treated with nitric acid (sp. gr. = 1°53). M. O. F. 
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Phenylglycolenyloxytetrazotic Acid. By WiLuexm C. Lossen 
and Franz Boepaun (Annalen, 1897, 298, 88—91).—Phenylglycolenyl- 
oxytetrazotic acid, C,H,N,O,, obtained by reducing phenylglycoleny!- 
dioxytetrazotic acid with 2 per cent. sodium amalgam, separates in 
small crystals on adding light petroleum to the alcoholic solution, and 
melts at 141°. The silver salt is white, and resists the action of light ; 
the barium salt crystallises in thin leaflets, and is anhydrous. 

M. O. F. 


Benzenyltetrazotic Acid. By WitHetm C, Lossen and FRAnz 
Sratius (Annalen, 1897, 298, 91—105. Compare Lossen, Abstr., 1891, 
1041).—Benzenyltetrazotic acid is most conveniently prepared by 
Pinner’s method (Abstr., 1894, i, 386). The sodiwm salt crystallises 
in lustrous, highly refractive leaflets containing 3H,O, and the calcium 
salt, which forms transparent prisms, contains 4H,O; the copper salt 
is anhydrous, and the ammonium salt, which crystallises in white leaflets, 
undergoes dissociation when heated. The methylic salt separates from 
a mixture of alcohol and ether in transparent, prismatic crystals, and 
melts at 40°. When benzenyltetrazotic acid is heated alone at 218°, 
nitrogen is evolved, and a mixture of diphenyltriazole and diphenyl- 
tetrazine produced. 

Bromobenzenyltetrazotic acid, C,H,;N,Br, is obtained by heating 
benzenyltetrazotic acid with bromine and water at 160° during 16 
hours ; it crystallises from dilute alcohol in flat, transparent prisms, 
and melts at 265°. Nitrobenzenyltetrazotic acid, NO,*C,H;N,, is 
formed when benzenyltetrazotic acid is dissolved in nitric acid (sp. 
gr. = 155) mixed with concentrated sulphuric acid ; it cystallises 
from water, and melts at 145°. The bariwm salt contains 3H,O, and 
the silver salt, which is yellowish-white, resists the action of light. 

M. O.-F. 


Paratolenyltetrazotic Acid. By Witnetm C. Lossen and Cari 
KirscHnick (Annalen, 1897, 298, 105—107).—Paratolenyltetrazotic 
acid, C,H,N,, obtained by reducing paratolenyldioxytetrazotic acid 
with sodium amalgam, crystallises from alcohol in small needles, and 
melts at 248°. (Compare Pinner and Caro, Abstr., 1895, i, 137.) 

M. O. F 


Anisenyltetrazotic Acid. By WitHetm C. Lossen and James 
Cotman (Annalen, 1897, 298, 107—116).—Anisenyltetrazotic acid, 
OMe:C,H,°CN,H, which is best prepared by Pinner’s method (Abstr., 
1895, i, 137), crystallises from dilute alcohol in white needles melting 
at 228°. The potassium salt crystallises in long needles, and is readily 
soluble in water, the ammonium salt forms leaflets, and the bariwm 
salt crystallises from alcohol in thin, quadratic plates. The methylic 
salt crystallises from dilute alcohol in long needles, and melts at 93°; 
the ethylic salt also forms long needles, and melts at 62°. 

Nitroanisenyltetrazotic acid is obtained by heating anisenyltetrazotic 
acid with nitric acid (sp. gr. =1°4) in boiling water for 14 minutes, 
and pouring the liquid into cold water after an interval of ten minutes ; 
it crystallises from hot water in long, yellow needles containing 1H,0, 
and melts at 203°. The bariwm salt crystallises from water in 
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plates, and contains 3H,0O. <Amidoanisenyltetrazotie acid, prepared 
by reducing the nitro-acid with stannous chloride and hydrochloric 
acid, crystallises from hot water in needles containing 1H,O and 
melts at 223°. The hydrochloride forms needles containing 1H,O, and 
the potassium salt crystallises in long needles containing 1H,0. 

M. O. F. 


Etherification of Mono-substituted Benzoic Acids. By 
Victor Mryer (Zeit. physikal. Chem., 1897, 24, 219—220).—The 
author had previously stated, as a general law, that, in the case of 
the mono-substituted benzoic acids, the velocity of etherification is 
least for the ortho-acids, and that their ethereal salts are the most 
difficult to hydrolyse (Abstr., 1895, ii, 466). The results of Kellas’ 
experiments (following abstract) are in complete accord with this law, 
and, further, indicate the marked influence of the molecular weight of 
the acid, in the case of compounds with analogous substituents ; thus, 
chlorobenzoic acid is etherified more rapidly than the brominated 


compound, and this again more rapidly than the iodo-compound. 
L. M. J. 


Velocity of Etherification of Mono-substituted Benzoic 
Acids, and Hydrolysis of their Ethereal Salts. By ALEXANDER 
M. Ketuas (Zeit. physikal. Chem., 1897, 24, 221—252). The re- 
searches of Meyer (Abstr., 1895, ii, 466) have shown that, in general, 
ortho-aromatic acids are more rapidly etherified than the corresponding 
meta- or para-derivatives. The author, therefore, determined the 
velocity of etherification for a large number of mono-substitution 
derivatives of benzoic acid in order to prove the general law and 
determine the influence of temperature, and of the nature of the 
substituent. The acids employed were, toluic acids, nitro-, chloro-, 
bromo-, iodo-, and hydroxy-benzoic acids, the three isomerides being 
used in each case. The effect of the position of the substituent is 
seen from the accompanying table, which gives the quantity of ethereal 
salt produced under similar conditions ; the vertical sets alone being 
comparable. 


| | | 

| Cl. | Br- | I-. | NO,-. | CH,-. | -OH 

a =r ess ae 

| | 
eS | 85°7 | 7°0 9°3 4°2 | 28-4 15°3 
| , | 552 | 184 | 283 | 223 | 68:8 | 55°9 
Hissin 2: | 53°1 | 17°2 | 26°8 22°3 | 71°0 1°3 


Experiments were then made at a series of temperatures varying 
from 0° to 51°; the velocity was found to increase with temperature, 
and tables and curves are given for each acid, the curve in all cases 
being convex to the temperature axis and considerably steeper for the 
meta- and para- than for the ortho-derivatives, so that the values 
approach at 0°. To determine the influence of the substituent, 
simultaneous experiments were made with various acids, equivalent 
quantities being used ; the order of the velocities was found to be 
benzoic, chlorobenzoic, toluic, bromobenzoic, iodobenzoic, nitrobenzoic 
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for the ortho-compounds, but toluic acid comes before chlorobenzoic 
acid in the meta- and para-compounds, and the nitro- before the iodo- 
acid in the meta-compounds ; the effect of molecular weight is there- 
fore only comparable for analogous compounds. The order of the 
velocities of hydrolysis were not, found to ‘be the same as, or the 
reverse of, those of etherification, for, although the chlorbromo- and 
iodo-derivatives are still in the same order, yet the velocity of hydro- 
lysis of toluic acids is much smaller than that of the iodo-acids, whilst 
the velocity in the case of the nitro-acid is greater than that of the 
chloro-derivative. In all cases, however, the velocity is least for the 
ortho-acids. L. M. J. 


Hemipinic Acid, and the Isomeric Alkylic Hydrogen Papa- 
verates. By A.trrep Kirpat (Monatsh., 1897, 18, 461—466).— 
The hemipinic acid of which Ostwald determined the conductivity 
constant (Zeit. physikal. Chem., 1889, 3, 268) was in reality meta- 
hemipinic acid ; the true acid, C,H,(OMe),(COOH), [3:4:1:2], which 
has been prepared from opianic acid, has the conductivity constant 
K=0°110. 

Ostwald found that a-methylic hydrogen hemipinate, in which the 
free COOH group has COOMe on one side of it, and H on the other, 
has a higher conductivity constant than the B-isomeride, in which the 
free COOH group has on one side OMe, on the other COOMe. In 
the case of the corresponding derivatives of papaveric acid, 

O,H,(OMe),- CO-C<O(C00H) -¢-COOH 
N: cCH—CH 

that methylic hydrogen salt which has the free COOH in the 4’-position 
with respect to the nitrogen has a higher constant than the isomeride, 
where it is in the 3’-position: contrary to expectation, the author 
says, for reasons which it is not easy to see. These two salts, in more 
concentrated solutions, have a smaller conductivity than the acid, but 
at a greater dilution their conductivity becomes greater than that of 
the acid. The same is true of #-methylic hydrogen hemipinate as 
compared with hemipinic acid ; the a-isomeride, on the other hand, has 
always a smaller conductivity than the acid. C.F. B 


Behaviour of Acetylgallic Acid and Acetyltannin with 
Hibl’s Reagent. By Cart Borrrincer (Chem. Zeit., 1897, 21, 
57).—Triacetylgallic acid and pentacetyltannin are scarcely attacked 
by Hiibl’s reagent, the former giving an iodine number from 1°2 to 2°4, 
the latter from 2 to 3:1. These compounds dissolve easily in chloro- 
form, but the acetyltannin which is insoluble in a dilute aqueous 
solution of sodium carbonate is precipitated from its solution in 
chloroform by adding Hiibl’s reagent or alcohol. Since, however, 
gallic acid and tannin both give large iodine numbers, this reaction 
would seem to be dependent on the presence of unsubstituted hydroxyl 
groups. Such being the case, if the composition of gallic acid and 
tannin be assumed to be represented by formule obtained by doubling 
the ordinary formule, then the former might be expected to give a 
larger iodine number than the latter, which contains only five instead 
of six hydroxyl groups, and this is in accordance with the fact. But on 
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this assumption, however, pentacetyltannin would contain a carboxyl 
group and should be of acid character, whereas it is only slowly 
attacked and decomposed by dilute sodium carbonate solution. It is 
evident that MHiibl’s iodine reaction in the case of gallic acid and 
tannin cannot be attributed to the same cause as the similar reaction 
afforded by fats. E. W. W. 


Diacyl Anilides. By Henry L, Wueeter, T. E. Smirn, and 
C. H. Warren (Amer. Chem. J., 1897, 19, 757—766).—Benzenesulph- 
acetanilide, C,H,*SO,*NPhAc, obtained by the action of acetic anhy- 
dride on sodium ‘ benzenesulphanilide, separates from dilute solution in 
the form of large, colourless monoclinic plates melting at 116°5°. 
Benzenesulphopropionanilide, prepared in a similar manner, separates 
from alcohol in very large crystals melting at 115°. Benzenesulpho- 
butyranilide crystallises in stout prisms melting at 89—90°. Ben- 
zenesulphobenzanilide forms long, thin, monoclinic needles melting at 
114—115°. 

Benzenesulph-a-naphthalide, C,,H,NHSO,C,H;, prepared by the 
Baumann-Schotten reaction in the usual manner, crystallises from 
alcohol in needles melting at 168—169°. The corresponding B-naph- 
thalide crystallises in oblong plates or flattened prisms melting at 
97°. Benzenesulphobenzo-a-naphthalide forms minute crystals melting at 
193—194°, and the corresponding B-compound fine, white needles melt- 


ing at 161—162°. As the group ~<a exists in the diacyl anilide, 


the formyl] derivative of the above series has been compared crystallo- 
graphically with its homologues. The results show that acetyl and 
propionyl derivatives of benzenesulphanilide exhibit close crystallo- 
graphic analogy, the compounds being monoclinic, hemimorphic, and 
pyroelectric, their er ystallographic axes and the angle £ being similar. 
On the other hand, bezenesulphoformanilide is orthorhombic, and 
shows no analogy whatever with these compounds. Moreover, crystals 
of formanilide showed no analogy with those of acetanilide. A. W.C. 


Natural Resins (“ Uberwallungsharze”). III. By Max Ban- 
BERGER and ANTON LanpsiepL (Monatsh, 1897, 18, 481—509. 
Compare Abstr., 1895, i, 109).— Pinoresinol, from the resin of 
Pinus laricio, has now been obtained by crystallisation from a con- 
centrated alcoholic solution, in large rhombic prisms [a:b:¢= 
0°8689:1:0°3817]; it melts at 122°, and is now found to have the 
composition C,,H,,O,. 

The “ Uberwallung ”’ resin from pines can also be separated by ether 
into a soluble a- and an insoluble B-resin, present respectively to the 
extent of 80 and 20 per cent. The a-resin consists of the pino- 
resinol salts of paracoumaric and abietic acids, the first of which is 
present in much larger amount ; it also contains a little paracoumaric 
acid, and some vanillaldehyde, the pinoresinol obtained from it is in all 
respects identical with that described above, C,,H,,0,(OH),(OMe),, 
and yields the same diacetyl and dimethyl derivatives. A diethyl- 
pinoresinol was also obtained by acting on the potassium salt with 
ethylic iodide and methyl alcoholic potash ; it melts at 118°. Con- 
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centrated nitric acid converts pinoresinol in acetic acid solution at 
- 15° into dinitroguaiacol OH’ O,H,(OMe)(NO,), (Herzig, Abstr., 
1883, 464), Bromine, in cooled acetic acid solution, converts it 
into dibromoresinol dibromide, C,,H,,Br,0,, which melted at any tem- 
perature between 225° and 254°, and was possibly not pure. 

The 8-resin was purified by dissolving it in alcohol, reprecipitating 
with very dilute hydrochloric acid, boiling for several days with 10 per 
cent. alcoholic potash, precipitating with sulphuric acid, redissolving 
in aqueous potash, precipitating the potassium salt by the addition 
of solid potassium hydroxide, and decomposing it with very dilute 
hydrochloric acid. It forms a chocolate-brown powder, has the methyl 
number 56, and appears to have the composition O59 H50,(0Me), ; : 
its properties are those of a tannol, whence it is named pinoresino- 
tannol, It yields a benzoyl derivative when it is treated with 10 per 
cent. aqueous soda and benzoic chloride, and a methylic derivative 
when it is boiled with methylic iodide and methyl alcoholic potash ; 
it is uncertain, in both cases, whether two or three benzoyl or methyl 
groups enter the molecule; both the products are brown and 
amorphous. 

The “Uberwallungs” resin of the larch contains caffeic acid, 
vanillaldehyde, and an acid resembling ferulic acid. The resinol, 
separated from it by the methods used in the case of pinoresinol, is 
named dariciresinol, melts at 164°, and appears to have the composi- 
tion C,,H,,0,;; it forms a potassium derivative, C,,H,,K,O, + 2H,0. 
Lariciresinol gives the methyl number 73°5—81°4, but from this it is 
impossible to decide whether it contains two or three methoxyl groups. 
When it is boiled with acetic chloride, it forms an acetyl derivative, 
melting at 159°, of which the composition could not be determined 
satisfactorily ; when its potassium salt is boiled with excess of acetic 
anhydride, a substance is formed which melts at 85°, and appears to 
be a triacetyl derivative. C. F. B. 


Compounds from Lichens. By WitHELM Zopr (Annalen, 1897, 
297, 271—312. Compare Abstr., 1897, i, 362, 436).—The first 
instance of the occurrence of a derivative of methylamine in lichens 
is afforded by Sticta fuliginosa (Dickson), which contains trimethy]- 
amine. 

Erythric acid has been hitherto found only in Roccella tinctoria 
(Ach.), R. fuciformis (Ach.), and Lecanora (Ochrolechia) tartarea (L.) ; 
it occurs also in Parmelia olivetorum (Nyl.), and in Evernia furfuracea 
(L.), giving rise to the red coloration produced on treating the medulla 
of these lichens with a solution of bleaching powder. 

Evernic acid, first obtained by Stenhouse from Evernia prunastri 
(L.), is only to be found in one variety of this lichen, namely, var. 
vulgaris (Korber), and does not occur in var. thamnodes (Flotow), 
which must be, therefore, regarded as a separate species (Lvernia 
thamnodes). This acid has been isolated by the author from Ramalina 
pollinaria (Westr.), and Lvernia thamnodes also contains divarictic 
acid, obtained by Hesse from Zvernia divaricata (L.). 

Gyalolechia aurella (Hoffm.) contains callopismic (ethylpulvic) acid, 
which occurs also in Callopisma vitellinum (Ehrh.), Gasparrinia medians 
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(Nyl.), and Candelaria concolor (Dickson); when the acid is heated 
with methylic alcohol in closed tubes at 150—160°, it yields a 
yellowish-green methylic salt. 

Rochleder and Heldt’s chrysophanic acid occurs in Gasparrinia 
cirrhochroa (Ach.), and in Callopisma flavovirescens (Mass.); the same 
substance has been described as parietin by Thompson, physciacic acid 
by Paternd, chrysophyscin by Lilienthal, and physcion by Hesse. 

The author confirms the observation of Hesse regarding the occur- 
rence of ramalic acid in Ramalina pollinaria (Westr.) ; barbatic 
acid, hitherto found only in Usnea barbata (L.), occurs also in Usnea 
longissima (Ach.). 

The presence of usnic acid has been established in the following 
lichens: Usnea longissima (Ach.), Ramalina polymorpha (Ach.), 
Evernia thamnodes (Flotow), 2. prunastri (L.) var. vulgaris (Kérber), 
E. divaricata (L.), Parmelia conspersa (Ehrh.), Placodiwm gypsaceum 
(Sm.), and P. chrysoleucum (Sm.). 

Squamaric acid, which occurs in Placodiwm gypsaceum (Sm.), crystal- 
lises from alcohol in rosettes of slender, white needles, melting at 
262—264°; it is insoluble in water, and dissolves with difficulty in 
chloroform and cold alcohol. The solution in concentrated sulphuric 
acid is yellow, and in dilute alkalis yellowish-green, the substance 
being somewhat soluble in sodium carbonate ; the alcoholic solution 
reddens litmus, and develops a deep red coloration with ferric chloride. 
Although it resembles psoromic acid in crystalline form, melting 
point, and solubility, it differs from it in its behaviour towards 
alkalis, which do not give rise to red salts. 

Placodiolin has been isolated from Placodium chrysoleucum (Sm.), 
and crystallises from ether in long, highly lustrous prisms, or in 
thin plates when quickly crystallised ; it melts at 154—156°. It 
is very soluble in chloroform, but dissolves less readily in ether, 
benzene, and glacial acetic acid; concentrated sulphuric acid develops 
a red, and alkalis a yellowish-green coloration. The alcoholic solu- 
tion is feebly acidic, and does not develop colour with ferric chloride ; 
bleaching powder has no effect on the substance. 

In addition to the seven species which have been mentioned in 
previous papers, zeorin occurs in Anaptychia speciosa (Wulfen), and 
salazinic acid, hitherto recognised in Stereocaulon salazinum (Bory), 
is present in Alectorea cana (Ach.), Parmelia perforata (Ach.), P. 
excrescens (Arnold), P. conspersa (Ehrh.), and Lverniopsis Trulla (Ach.). 

The presence of atranoric acid has been already established in no 
fewer than thirty-five species of lichens; to this number must be 
added the six following, Parmelia olivetorum (Nyl.), P. perlata var. 
excrescens (Arnold), P. perforata (Ach.), P. Nilgherrensis (Nyl.), 
Evernia prunastri (L.) var. vulgaris (Korber), Zverniopsis Trulla (Ach., 
Nyl.). 

se statement (Abstr., 1897, i, 257), that Candelaria concolor 
(Dickson) contains chrysophanic acid is, in the author’s opinion, 
erroneous, M. O. F. 


Indolinones, III. By Kart Brunner (Monatsh., 1897, 18, 
527—549. Compare Abstr., 1897, i, 100, 438).—When acetic, pro- 
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pionic, butyric or phenylacetic hydrazide, C,H,» NH-NH-CO-CH,R, is 
heated with four times its weight of recently ignited lime for about an 
hour at 190—200°, ammonia is evolved and a 3’-R-2’-indolinone, 
CHR 
C,H. yp CO, 

is formed, the yield varying from 70—85 per cent. of the theoretical. 
When R=H, however, it is necessary to heat to 200—220°,‘and the 
yield is only 4°5 per cent. Preliminary experiments have shown that 
the phenylhydrazide of isopropylacetic acid and the methylpheny]l- 
hydrazide of phenylacetic acid react in the same way. 

2'-Indolinone, from acetic pheny]hydrazide, was found to be identical 
with oxindole prepared by von Baeyer’s method (Abstr., 1878, 587). 
3’-Methyl1-2’-indolinone, from propionic phenylhydrazide, is identical 
with the atroxindole of Trinius (Abstr., 1885, 529); when crystallised 
from benzene it melts at 123°, from water at 113°, and each modifica- 
tion is converted into the other by contact with a crystal of the latter. 
When boiled with excess of acetic anhydride, it yields a monacetyl 
derivative melting at 79°; when it is dissolved in dilute sulphuric 
acid and heated with excess of bromine-water, a dibromo-derivative, 
C,H,Br,:C,NH,0, melting at 171° is formed; heated with methylic 
iodide and a methy] alcoholic solution of sodium methoxide in a sealed 
tube at 110—120°, a 1’-methylindolinone is not formed, but 1’ : 3’ :3’- 
trimethyl-2’-indolinone (Abstr., 1896, i, 625, and 1897, i, 100) together 
with some 3’ : 3’-dimethy]-2’-indolinone (Abstr., 1897, i, 438). 

3’-Ethyl-2'-indolinone, from butyric phenylhydrazide, crystallises in 
monoclinic plates (fundamental angles: 100°110=54° 10’; 001:110= 
81° 6’; 001°011=51° 16’; B=74° 47’), melts at*102°5°, and boils at 
200—220° under 44 mm., at 320—323° under 742 mm., pressure. Its 
monacetyl derivative melts at 45°; it yields a yellow dinitro-derivative 
melting at 176°, when it is dissolved in acetic acid and the solution 
warmed with strong nitric acid; it also forms a dibromo-derivative, 
C,H,Br,:C,NH,0, which melts at 150°. Unlike its methyl analogue, 
it does undergo substitution in the 1’-position when it is heated with 
methylic iodide and sodium methoxide in methyl alcoholic solution. 
1’-Methyl-3'-ethyl-2'-indolinone boils at 280—285° under 745 mm. pres- 
sure; it yields a bromo-derivative, melting at 161°, which gives up some, 
or all, of its bromine when boiled with alcoholic potash, and must there- 
fore contain the bromine in the pyrrolidone, and not in the benzene, 
ring. 3'-Phenyl-2'-indolinone, from phenylacetic phenylhydrazide, 
melts at 183°; it forms a monacetyl derivative, melting at 103°, and a 
monobromo-derivative, C,H,Br:C,NH,O, melting at 191°. 

C. F. B. 


Action of Sulphur Chloride on Aromatic Amines. By ALBERT 
Eprincer (Ber., 1897, 30, 2418—2420. Compare Abstr., 1897, i, 103). 
—The compound previously obtained by the action of sulphur chloride 
on quinoline has the molecular formula C,,H,,N.S, and is very stable 
towards oxidising agents. Nitric acid converts it into mono- and di- 
carboxylic acids of pyridine, and it has therefore the constitution 


O,NH,<g>0,NH,, The substance is not poisonous. 
h 2 
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The application of this reaction to a number of aromatic amines has 
shown that similar compounds are only formed when the amine belongs 
to the quinoline series, and not when it is a derivative of pyridine, iso- 
quinoline, or hydroxyquinoline. 

Orthomethylquinoline, when treated with sulphur monochloride or 
dichloride, yields a substance of the same composition as that obtained 
from quinoline itself, the methylic group being eliminated ; this sub- 
stance melts above 360° and is converted by nitric acid into nicotinic 
acid. It is accompanied by halogen derivatives of quinoline: 1 : 3-di- 
chloroquinoline melting at 104°, and a tetrachloroquinoline melting 
at 121°. Orthohydroxyquinoline only yields a dichloro-compound 
melting at 179°; parahydroxyquinoline, a monochloro-compound melt- 
ing at 187°, and isoquinoline, a trichloro-compound melting at 124°, no 
sulphur compound being formed. It has not been found possible to 


obtain any pure product by the application of the reaction to pyridine. 
A. H. 


Additive Compounds and Substitution Derivatives of 
Phenyldimethylpyrazolone. By M. C. Scuuyren (Chem. Zeit., 
1897, 21, 11).—By the action of nitrous acid, that is, of a solution of 
sodium nitrite with glacial acetic acid, on the additive compounds of 
antipyrine with thiocyanic acid, cadmium chloride, zine chloride, 
resorcinol, salicylic acid and chloral hydrate respectively, the bluish- 
green coloration characteristic of the nitroso-derivative was produced, 
except in the case of the resorcinol compound, which gave a yellow 
solution. In every case, however, more or less speedy decomposition 
followed and no nitro’o-derivative could be isolated. From the pro- 
ducts of the reaction with the zine chloride compound, a yellow, floccu- 
lent precipitate which became black at 185°, and decomposed with 
violence at 188°, and a dark red powder were obtained. Similar 
negative results were obtained by passing nitric oxide gas over the 
above-mentioned additive compounds or their solutions. Attempts to 
prepare additive compounds of nitroso-antipyrine analogous to those of 
antipyrine also failed. EK. W. W. 


Action of Bases on Aposafranine. By Orro Fiscner and C. 
GrEsEN (Ber., 1897, 30, 2489—2494. Compare Abstr., 1896, i, 323). 
—By heating aposafranine hydrochloride with methylamine hydro- 
chloride and methylamine in alcoholic solution for 5—6 hours at 100°, 
methylamidosafranine, en is obtained ; its 
hydrobromide, C,,H,,.N,,HBr, was analysed. Solutions of the salts are 
orange coloured, but are turned pink by the addition of strong acids ; 
the iodide is only sparingly soluble. With paranisidine, green, crystal- 
line paranisidoaposafranine, C,,H,.N,O, is formed; solutions of this 
are brown; the hydrochloride is yellowish-green. With ethylenedi- 
amine in boiling alcoholic solution, the product is a brown, crystalline 
substance with bluish-green surface-lustre, 


_ ° 2N- 
CygH,,N, (1NH,* CH,’ CH,"N:C,H,<y p, >CoH,), 
which forms orange-red solutions, coloured violet by mineral acids. 
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When it is heated, best with mercuric oxide, or when aposafranine is 
heated with ethylenediamine at 150—160°, a brownish-yellow, crystal- 
line substance with a greenish surface-lustre is obtained ; the alcoholic 
solution is turned first red and eventually blue by the addition of 
mineral acids; the solution in benzene has a greenish-yellow fluor- 
escence. The substance + soy a mon-acetyl derivative and is possibly 


CH <cHe No CoH <i n> CoH 
With orthamidophenol, aposafranine yields a brownish-red crystal- 
line substance, possibly C,H <yo Hy <y pp, >C,H,; this forms a 


cherry-red solution in alcohol, with a blood-red fluorescence, Naphthyl- 
eneorthodiamine also reacts with aposafranine. C. F. B. 


A New Cyclic Compound. By Miorap Z. Jovirscuitscu (Ber., 
1897, 30, 2426—2431),—A substance having a ring formation differing 
only from that of the peroxides in that it contains a nitrogen atom in 
place of carbon and that the two remaining nitrogen atoms are 
directly joined, is formed when the aniline derivative of ethylic oximido- 
acetate is treated with nitrous acid; that this substance is in 
COOEt: *CH—N— O 

is deduced 


NPh- N—O 
from the fact that of the only other two possible formule, 
NO-NPh-C(NOH)-:COOEt and NO-NPh-CH(NO)-COOEt, 
the former is improbable, since hydroxylamine is not eliminated when 
the substance is heated as in Liebermann’s reaction, and the latter 
owing to the fact that no amido-derivative is formed on reduction ; the 
aniline derivative of ethylic oximidoacetic acid, NHPh:C(NOH)-COOEt, 
is formed by the action of aniline on ethylic chloroximeacetic in alcoholic 
solution, and crystallises from hot dilute alcohol in long, slender prisms 
melting at 109°; it is nearly insoluble in cold water, but dissolves 
readily in alcohol and ether; the action of the calculated quantity of 
potassium nitrite and sulphuric acid, on an ethereal solution of this 
ethylic salt, gives rise to the cyclic compound above mentioned, which, 
after the addition of the sulphuric acid, separates from the solution in 
slender, orange-yellow crystals which decompose at 169°; its solution 
in dilute alkali is coloured deep violet, gradually changing to deep red 
when boiled, owing to the elimination of the carbethoxy-group and 
formation of the dialkali salt of the substance tone mi ? for which, 
as also for its carbethoxy-derivative, the author does not attempt to 
propose a name ; the free substance, which can be separated by acidify- 
ing, crystallises from dilute alcohol in slender needles containing 1H,O, 
which it loses at 140—190°, finally decomposing at 206°. The red 
alkali salt loses its colour on prolonged exposure to the air, and 
almost instantly in the presence of carbonic anhydride. A substance, 
C,,H,,N,0,, is also formed by the action of nitrous acid on the aniline 
derivative ; this crystallises from water in slender, yellow, fluorescent 
prisms melting at 69—70°. J. F. T. 


reality represented by the formula 
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Phenyltriazoles. iI. By Asrrip CLEvE (Ber., 1897,30, 2433—2438). 
—A continuation of a former paper in which the preparation of pheny]- 
triazoles from Widman’s 3-hydroxy-1-phenyl-1 : 2: 4-triazoles by substi- 
tution with chlorine and subsequent reduction with hydriodic acid and 
red phosphorus, was described (Abstr., 1897, i, 172). 

3-Chioro-1|-phenyl-5-propyl-1 : 2 : 4-triazole, 5! ping Ph, is a toler- 


ably mobile oil boiling at 322°5°, and having a sp. gr. = 1°1884 ; it does 
not yield salts with acids, but on distillation is partially converted into 
its hydrochloride which separates in we scales. 


cCH— 
1-Phenyl-5-propyl-1 : 2: 4-triazole, | N‘CPr NSwPh, formed from the 


above by reduction, is a colourless oil boiling at 285—286°, and 
of sp. gr.=1:0827. The mercurochloride crystallises from alcohol in 


colourless prisms melting at 111—112°. 
C i. mae 


3-Chloro-1-phenyl-5-butyl-1 : 2 : 4-triazole, || ‘ NSyph, j is a pale 
Y N:c(C H ») P 


yellow oil boiling at 327-—328° rails ), and of sp. gr. = 1:1547; on reduc- 
tion, it yields 1-phenyl-5-butyl-1 : 2 :4-triazole, an oil boiling at 288—289°, 
and yielding a picrate crystallising from dilute alcohol in needles melting 
at 136°, and a mercwrochloride consisting of colourless prisms melting 
at 116°. 

3-Chloro-1-phenyl-5-phenylchlorethyl-\ : 2 : 4-triazole, 
N:C(C,H,Phey> NPB 
which is produced when hydroxyphenylstyryltriazole is treated with 
phosphorus pentachloride, consists of flat needles melting at 
112—113°; on reduction, it yields 1-phenyl-5-phenylethyl-1 : 2 : 4- triazole, 
C 1. 
N:0(C,H, Ph) >NPh, a colourless oil boiling at 3 40—350°, the 


slatincthleridh forms yellowish-red crystals decomposing at 180—190°. 


cH ———— 
1-Phenyl-5-styryl-1 : 2 : 4-triazole, N:C(CH:CHPh)> Ph, prepared 


from phenylphenyethyltriazole by treating it with bromine, separates 
from a mixture of light petroleum and benzene in colourless prisms 
melting at 119—120°. The hydrochloride consists of colourless needles, 
the platinochloride of yellowish-red leaflets, whilst the picrate separates 
from alcohol in yellow prisms melting at 167°. 1-Phenyl-5-phenyldi- 
bromethyl-1 : 2 : 4-triazole, which is an intermediate product in this re- 
action, forms silky needles melting at 152°. J. F. T. 


Action of Hydrazine on Imido-ethers. By Apo.tFr PINNER 
(Annalen, 1897, 297, 221—271. Compare Abstr., 1897, i, 637, and 
1894, i, 385).—The author discusses at some length the action of 
hydrazine derivatives on imido-ethers. The experimental portion of 
the paper has been already published (Joc. cit.). M. O. F. 


Action of Hydrazine on Imido-ethers. By Apo.Fr Pinner 
(Annalen, 1897, 298, 1—53. Compare foregoing abstract).—The 
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hydrochloride of paratolenylhydrazidine (Abstr., 1895, i, 136) forms 
lustrous, colourless prisms. Tolyltetrazole is the compound described 
as paratolyltetrazotic acid (Joc. cit.), obtained by the action of nitrous 
acid on paratolenylhydrazidine. 

[With C. GéseL.]|—The compounds dealt with in this portion of 
the paper have been already described (Abstr., 1897, i, 639). 

[With James Cotman. ]|—Dihydroxybenzyldihydrotetrazine, 


OH-CHPh-C<) 4! NY>0-CHPh-0H, 


is obtained by the action of hydrazine on the imido-ether prepared 
from mandelonitrile, it not having been found possible to produce the 
intermediate hydrazidine derivative; it crystallises from alcohol in 
yellowish needles and melts at 193°. Hydrochloric acid resolves the 
substance into benzaldehyde, formic acid, and hydrazine hydrochloride. 
The tetracetyl derivative forms colourless crystals and melts at 203°. 

Furfuryltetrazole is the name now given to furfuryltetrazotic acid 
(Abstr., 1895, i, 270). 

[With ALrrep Satomon.]|—The compounds enumerated in this 
portion of the paper have been already described (Abstr., 1897, i, 
638). 
[With Ferix Grapenwitz. |—Paranitrobenzimido-ether, 

NH:C(C,H,°NO,)-OEt, 
crystallises in stellar aggregates of needles and melts at 78°. The 
hydrochloride forms large, lustrous prisms and melts at 197°, yielding 
ethylic chloride and paranitrobenzamide; water converts it into 
ammonium chloride and ethylic paranitrobenzoate. The platinochloride 
crystallises in lustrous, yellow needles, and melts at 141°; the sulphate 
is unstable, and crystallises in needles. 

Paranitrobenzamidine, NH:O(C,H,-NO,)"NH,, arises from the 
action of ammonia on the imido-ether ; it crystallises in needles, and 
melts at 215°. The hydrochloride forms highly refractive, rhombic 
needles. Acetoparanitrobenzamide, NO,°C,H,*CO*NHAc, produced 
when the hydrochloride of the imido-ether is heated with sodium acetate 
and acetic anhydride, crystallises from alcohol in six-sided plates, 
and melts at 165°. 

Paranitrobenzenylhydrazidine, NH,* N:C(NH,)°C,H,°NO,, is ob- 
tained by the action of hydrazine on the imido-ether, and crystallises 
from alcohol in lustrous, reddish needles melting at 195°. The picrate 
crystallises in yellow needles, and melts at 177°. 


Paranitrophenyltetrazole, NO, OpHy CC Us is produced by the 


action of nitrous acid on the hydrazidine, and crystallises from alcohol 
in white needles ; it melts and becomes red at 219°. 
Diparanitrobenzenylhydrazidine, 
NH, 0(0,H,*NO,):N-N:C(C,H,*NO,)-NH,, 
is obtained by the action of alcoholic hydrazine (1 mol.) on the imido- 
ether (1$ mols.) and forms small, reddish, rhombic crystals insoluble 
in common solvents; it darkens at 220°, and melts at 257°. The 
hydrochloride yields diparanitrophenyltriazole when heated ; the nitrate 
melts and effervesces at 143°. 
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Diparanitroplenyltriazole, NO,°C,H,° c<y R>C:0,H,: NO,, is 


prepared by heating the hydrazidine with glacial acetic acid, and 

crystallises from alcohol in colourless needles melting at 257°. The 

acetyl derivative also forms colourless needles and melts at 237°. 
Diparanitrophenyldihydrotetrazine, 


NO," OHy Ope NN DC-C,H,NO,, 


is obtained from the imido-ether (1 mol.) and hydrazine (14 mols.) in 
somewhat less concentrated solution ; it forms red needles soluble in 
alcohol, benzene, and acetone, and melts at 215°. 


Diparanitrophenyltetrazine, NO,° OH, CK NCC H, NO,, is 


produced on oxidising the foregoing compound ; it crystallises in flat, 
red needles, and melts at 218°. mw. GO FZ. 


Action of a-Brominated Acids and Ketones on Orthamido- 
thiophenol. By Oskar Uncer and G. Grarr (Ber., 1897, 30, 
2389—2399. Compare Abstr., 1897, i, 302).—Ketodihydrobenzo- 
parathiazine is also formed by the action of ethylic chloracetate on 
amidothiophenol. When treated with aqueous potash, glistening 
crystals of potassium orthamidophenylthioglycollate, 

NH,°C,H,°S:CH,* COOK, 
are formed. Nitrous acid yields a diazo-salt which yields a colouring 
matter with (-naphthol. The thiazine compound is converted by 
oxidation into a compound which melts indefinitely between 140° and 150° 
and yields a phenylhydrazone, crystallising in yellow needles and melt- 
ing at 137°. When distilled with zine dust, the thiazine yields a 
small quantity of indole. 


S—CHMe 


a-Methylketodihydrobenzoparathiazine, CH<yp-d0 , obtained 


by the action of a-bromopropionic acid on amidothiophenol, crystal- 
lises in concentrically grouped needles melting at 128°. The ethyl 
derivative is prepared by means of a-bromobutyric acid, and crystal- 
lises in porcelain white prisms melting at 105—106°, whilst a-pheny/- 
= S—-CHPh . :, 
ketodthydrobenzoparathiazine, CH<yy. do , is obtained from 


phenylbromacetic acid and crystallises in colourless needles melting 
at 204°. Ethylic a-chloracetacetate reacts with orthamidothiopheno! 
to form a compound, C,,.H,,NO,8, which crystallises in slender, golden 
yellow needles and melts at 145°; it dissolves in hydrochlorie acid, 
yielding a solution which, on treatment with sodium nitrite, forms 
phenylene diazosulphide. When heated with phenylhydrazine on the 
water bath, it yields diamidodiphenylic bisulphide and 4-isonitroso- 
1-phenyl-3-methyl-5-pyrazolone. The condensation product is com- 
pletely decomposed by aqueous potash, yielding a compound which 
crystallises in colourless needles melting at 159°. Its composition 
has not yet been ascertained. 

Bromacetic bromide reacts with orthamidothiophenol to form a 
substance of the composition C,,H,,N,S,, its molecular weight as 
determined by the boiling point method being about 272. It has 
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decided basic properties, and yields a diazo-salt with sodium nitrite. 
As it yields benzothiazole on oxidation with potassium permanganate, 
it is probable that the original compound has the constitution 


C,H.<2>0-CH,8-0,H,NH,, A. H. 


Synthesis of Heteroxanthine and Paraxanthine. By Emi. 
FiscHer (Ber., 1897, 30, 2400—2415. Compare Abstr., 1897, i, 641, 
and this vol., i, 48).—Theobromine is converted by a mixture of 
phosphorus oxychloride and pentachloride into 7-methyltrichloro- 
purine, but when it is heated with the oxychloride alone, the chlori- 
nation does not proceed so far and 2 : 6-dichloro-7-methylpurine, 

5 besten C ae 3 
CCl:N-C——-N 
is produced ; this crystallises in slender, colourless needles, melting at 
199—200° (corr.), and is only sparingly soluble in water. Phosphorus 
pentachloride at 170° converts it into trichloromethylpurine. When 
it is heated with hydrochloric acid (sp. gr. 1:19) at 120—125°, it 
yields the hydrochloride of 7-methylxanthine, which crystallises in 
N H:CoO: C- j NMe~ on, 
C O-NH- C —-N 
identical with heteroxanthine; this has no definite melting point, 
but softens at 360° and melts and decomposes at 380°; when quite 
pure, it dissolves in 142 parts of boiling water, the greater solu- 
bility found by Bondzyiski and Gottlieb (Abstr., 1895, i, 434) being 
probably due to the presence of a small amount of impurity. 2 : 6-Di- 
chloro-7-methylpurine is converted by sodium ethoxide into a com- 
pound which is most probably 2-chloro-6-ethoxy-7-methylpurine, 
N. C(OEt): “Ce *NMe 
cl: N—C _y7CH 

this dissolves in about 800 parts er boiling water and crystallises in 
slender needles which melt and decompose at about 240° ; hydrochloric 
acid converts it into heteroxanthine. 2-Chloro-6-oxy-T-methylpurine is 
obtained by warming dichloromethylpurine with an aqueous alkali and 
is best purified by means of the bariwm salt, which crystallises in slender 
prisms. The compound, which crystallises in short prisms and com- 
mences to decompose at 310°, dissolves in about 150 parts of boil- 
ing water or 250 parts of boiling alcohol. 2-Chloro-6-oxy-1 : 7-dimethyl- 

foamed CO: C- NMe 


almost colourless prisms. The free base is 


>CH, is prepared by the action of aqueous 


potash and methylic iodide on chloroxymethylpurine ; it dissolves in 
about 50 parts of boiling water and melts and decomposes at about 
270° when rapidly heated. 1:7-Dimethylxanthine or paraxanthine, 
NMe- CO: C- NMe 
co ‘NH: Bani N 
with hydrochloric acid of sp. gr. 1°19 at 125—130°, is identical with 
the paraxanthine isolated by Salomon from urine (Abstr., 1883, 601 ; 
1886, 266) ; when treated with potash and methylic iodide, it is con- 
verted into caffeine. 

2-Chloro-6-oxy-7-methy] purine, on reduction with hydriodic acid, yields 


> CH, obtained by heating the foregoing compound 
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NH: CO: C- pn ver, 
OH: N—C —-N 

which crystallises in slender, colourless needles, melts at about 35 
when rapidly heated, and is readily soluble in hydrochloric and sul- 
phuric acids. The nitrate forms large, compact crystals ; the platino- 
chloride is readily soluble in hot water, the awrochloride more sparingly ; 
the silver salt is a fine, white, crystalline powder. On methylation, 
the base yields dimethylhypoxanthine. 2-Amido-6-oxy-7-methylpurine 


NH ——CO-C-NMe~ 

nin H, is obtained by the action 
(7-methylguanine), | O(NH,):N: HCH, s y thea 
of ammonia on chloroxymethylpurine, and crystallises in slender, 
colourless needles which decompose at about 390°; it readily forms 
crystalline salts with acids, the hydrochloride, sulphate, nitrate, platino- 
chloride and aurochloride having been prepared. It also dissolves in 
cold dilute alkalis, but is reprecipitated by carbonic anhydride. The 
sodium salt crystallises in very slender needles, whilst the si/ver salt 
is an amorphous precipitate. When treated with hydrochloric acid 
and potassium chlorate, it yields guanidine. 2-Amido-6-oxy-1 : T-dimethyl- 


purine (1: 7-dimethylguanine), NH,: | tt NN S>OH, obtained by 


the action of ammonia on Boe, Bente tral separates from 
water in crystals which contain water of crystallisation, but become 
anhydrous at 100° and then melt at 343—345° (corr.). The nitrate 
crystallises in plates, the hydrochloride and sulphate in needles. The 
platinochloride and aurochloride are both sparingly soluble. Potassium 
chlorate and hydrochloric acid convert it into methylguanidine. 


A. H. 


Non-nitrogenous Decomposition Products of Morphine. 
By Epvuarp VoNGERICHTEN (Ber., 1897, 30, 2439—2444).—Bromo- 
morphenol methyl ether, is formed when bromomethylmorphimethin- 
methyl iodide, is heated with concentrated sodium hydroxide solution 
under certain conditions, the yield being about 10 per cent. On 
oxidation with chromic acid, it does not yield a phenanthraquinone 
derivative, but is converted into a substance melting above 315° and 
crystallising from quinoline in glistening, reddish-brown needles 
having the same empirical formula as the original brominated ether. 
On reduction, it yields the corresponding morphenol, C,,H,O°OH, which 
crystallises from alcohol or ether in needles and melts at 135°. The 
acetate crystallises from alcohol and acetic acid in white needles. 

From these and other considerations, the author considers the formula 


of the compound C©,,H,O to be either Go Hy Ge Hy GoH.: CoH, 
bo -¢— C—-CO 


0<GoH: GH § C,H, OH, 


6-oxy-7-methylpurine (7-methylhypoxanthine), 


5° 


or 
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J. F. T. 


Specific Rotatory Siem of B-Glutin. By Friepricnh Fram 
(Pfliiger’s Archiv., 1897, 68, 144—167).—£-glutin is strongly levo- 
rotatory and shows no birotation. Numerous tables are given showing 
the effect on the rotation of concentration, temperature, and the 
influence of various reagents, salts, acids, and alkalis. W. D. H. 
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Halogen Derivatives from Proteids. By F. Gowranp Hopkins 
and Francis W. Brook (J. Physiol., 1897, 22, 184—197).—The 
halogens are effective reagents for the precipitation of proteids, the 
present paper relating to the precipitates obtained from diluted egg 
white, The substances obtained, which resemble proteids in being indif- 
fusible and of high molecular weight, give the xanthoproteic and violet 
biuret reactions; after gastric digestion, they give a pink biuret 
reaction. They are soluble in dilute alkaline solutions, from which 
they are precipitable by acetic acid. They differ from proteids in not 
giving Millon’s reaction, and in being soluble in absolute alcohol ; 
the iodine derivative is least soluble in alcohol. From their alcoholic 
solutions, they are precipitated by the addition of ether, the substance 
thus obtained containing a higher percentage of halogen than that pre- 
cipitated by acid from an alkaline solution. Thus: 


| 
Chlorine Bromine Todine 
per cent. per cent. | per cent. 
a = 
Product after treatment with sodium | | 
CO PESO EE LOM (86 and)1°89 | 3°92 6°28 
Product precipitated from alcoholic | 
INE nto carencccbowosasssecss eseoeaases 6°07 | 14°89 


Taking the lower series, the bromine percentage is very nearly the 
mean of the chlorine and iodine percentages, in accordance with the 
relation that holds between the atomic weights of the halogens. It is 
believed that, after treatment with alkalis, one has to deal with substi- 
tuted bromine, whereas after treatment with alcohol there is additive 
bromine as well. Since aromatic substances like tyrosine no longer give 
Millon’s reaction when halogen has entered the ring, it seems probable 
that, in these derivatives of proteid, the halogen has entered an 
aromatic nucleus in the proteid molecule. The halogen derivatives of 
proteid yield no trace of lead sulphide when heated with alkaline 
solutions of lead salts; the sulphur is still all present, but probably 
in a sulphonic or other oxidised group. Efforts to obtain the original 
proteid from the halogen derivatives have hitherto proved fruitless. 

W. D. H. 


The Biuret Reaction of Albumin. By Hueco Scuirr (Chem. 
Zeit., 1897, 21, 55—56).—In answer to Loew’s criticism (Chem. Zeit., 
1896, 20, 1000), that the anhydride of aspartic acid gives the biuret 
reaction, whereas, according to the author’s theory, it should not do so, 
the author points out that the composition of this anhydride is unknown, 
since it is derived from 4 to 8 molecules of aspartic acid. It is 
characteristic, however, that aspartic acid does not give this reaction, 
whilst asparagine gives a reaction very similar to the biuret reaction, 
the coloration being only a little more bluish-violet. The product 
obtained by the action of formaldehyde and hydrochloric acid on 
albumin, which is insoluble in water and alkalis, gives the biuret 
reaction, for fragments of it placed in the almost colourless solution 
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become reddish-violet after a time. Moreover, Blum’s solution of albumin 
(Abstr., 1896, 658), prepared by the action of formaldehyde alone, 
although it does not coagulate on heating, also gives this reaction. 
If this substance is a methylene-albumin, then, according to the 


author, it does not contain the symmetrical group, Sa, for 


derivatives of biuret, oxamide, and malonamide in which two hydrogen 
atoms of each amido-group are symmetrically substituted do not give 
the biuret reaction. E. W. W. 


Precipitation of Caseinogen, a Simple Means of Estimating 
Acidity. By Pau. Gritzner (Pfliiger’s Archiv., 1897,68, 168—175). 
—When milk is added gradually to various acids, the precipitate 
which first forms redissolves on shaking it up. The first appearance 
of a permanent precipitate is a measure of the strength and acidity of 
the acid ; the stronger acids need much more milk for this purpose, 
and precipitate more caseinogen than the weaker ones, thus a 
molecule of hydrochloric acid in dilute aqueous solution precipitates 
five or six times as much caseinogen as a molecule of acetic acid. 

W. D. H. 


Decomposition Products of Carniferrin. By Paut Bake (Zeit. 
physiol. Chem., 1896, 22, 248—264. Compare Siegfried, Abstr., 1895, 
i, 76 and 313).—It is shown that Siegfried’s carnic acid is identical 
with Kiihne’s antipeptone, considerable quantities of which the author 
prepared by a method differing somewhat from that described by 
Kiihne; both compounds give similar numbers on analysis and yield 
identical salts. By the oxidation of barium carnate (1 equivalent) 
with barium permanganate (1 equivalent) at temperatures below 5°, a 
new acid, oxycarnic acid, C,,H,,N,O,,, is obtained ; it is best purified 
by evaporating its aqueous solution to a syrup, then pouring it into 
alcohol, and washing the precipitate successively with alcohol and with 
ether. The zinc salt, C,)HjgN,O,;Zn ; bariwm salt, C,,H,,N,O,,Ba, and 
silver salt, C,)H,.N,O,,Ag,+2H,O, are described. ‘Lhe acid itself is a 
snow-white, hygroscopic powder, readily soluble in water, sparingly in 
alcohol, and insoluble in ether. It reddens blue litmus, is capable of 
decomposing carbonates, and gives precipitates with picric, phospho- 
tungstic, and tannic acids, but not with lead acetate, acetic acid, or 
potassium ferrocyanide. 

Siegfried has shown that carniferrin obtained from milk has the 
same percentage composition as that obtained from meat extract, but 
that when hydrolysed with barium hydroxide it yields, besides lactic 
and succinic acids, an acid closely related to carnic acid, which he 
termed orylic acid. According to the author, orylic acid has the com- 
position C,,H,.N,O,. When dry, it is a yellowish-white powder, which 
is extremely hygroscopic and, when freshly prepared, readily soluble 
in water ; it is sparingly soluble in alcohol but insoluble in ether, 
and is a strong dibasic acid, resembling carnic acid. The zinc salt, 
C,,H,,N,0,Zn, andsilver salt, C,,H,,N,O,Ag,+3H,O, are described. 
When heated with hydrochloric acid at 130°, orylic acid yields leucine 
as one of its decomposition products. J.J.5. 
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Determination of the Number of Isomeric Paraffins of the 
Formula C,Ho»,2. By Ferrx Herrmann (Ber., 1897, 30, 2423—2426). 
—The author describes in outline a somewhat simpler method than 
those adopted by Cayley and Losanitsch for the determination of the 
number of isomeric paraffins of the formula C,Hon,2. H. C. 


Decomposition of Heptane and Octane at High Tempera- 
tures. By R. A. Worstatt and A. W. Burwe.t (Amer. Chem. J., 1897, 
19, 815—845).—For this investigation, ordinary crude 63° naphtha of 
sp. gr. =0°7310 at 15°, consisting practically of heptane and octane, 
was employed ; the greater portion passed over between 100° and 120°. 
When gas was manufactured from this material by the Pintsch pro- 
cess, the tar which condensed in the hydraulic main was equivalent to 
about 25 per cent. of the oil used; it had a sp. gr. = 0°9369 at 15°; 
by the action of bromine, 34°48 per cent. was added, and 18°88 per cent. 
substituted. It was found that 100 parts of heptane and octane yielded 
25 parts of methane, 26 of olefines, 13 of acetylene, 12-5 of benzene, 
3°0 of toluene, 3°0 of xylenes, &c. (120—200°), 4°5 of aromatic hydro- 
carbons (200—300°), 2:3 of aromatic hydrocarbons (above 300°), 3°6 of 
naphthalene, 1°3 of anthracene, 0°1 of phenanthrene, 0:1 of chrysene, 
about 0°01 of fluoranthrene (?), 0°01 of phenols. Naphthenes, thiophen, 
and dipheny! were absent, and no paraffins other than the original 
heptane and octane were present. 

About 10 per cent. of a liquid was deposited during the compression 
of the gas under 15 to17 atmospheres. This consisted of hydrocarbons 
of low boiling point, about 6 per cent. being unsaturated hydro- 
carbons boiling at 20—78°, 80 per cent. benzene, and 10 per cent. toluene 
and xylene, but no paraffins other than the original heptane and 
octane were present. The gas was made up of 11°8 per cent. of nitro- 
gep, 11°3 of acetylene (and ethylene !), 15:5 of other illuminants, 18-4 
of hydrogen and 42°9 of methane. 1000 cubic feet of gas was 
obtained from 16 gallons of oil. 

It would seem, judging from these results, and those described by Letny, 
by Berthelot, and by Norton and Noyes, that all hydrocarbons, under 
similar conditions of temperature, yield the same products. If such 
is the case, then Schulze’s theory of the formation of coal-tar hydro- 
carbons from phenols cannot be correct. Similarly, explanations such 
as those of Berthelot and Haber, which assume that the paraffins first 
split up into simpler molecules, are confronted by the facts that these 
lower hydrocarbons are not found among the products, and that hydro- 
carbons which do not belong to the paraffin group yield the same 
products as the paraffins. E. W. W. 


Composition of Scottish Paraffin Oil. By Frirpricn Hrvuster 
(Ber. 1897, 30, 2743—2752).— The fraction boiling below 110° contains 
paraffins, 42 per cent. ; naphthenes, 10 ; aromatic hydrocarbons, 7°3, and 
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ethylene, &c., 39 ; the paraffins and naphthenes were determined in the 
manner described below, the aromatic hydrocarbons as dinitrotoluene ; 
the total amount of saturated hydrocarbons was also determined by 
boiling some of the sample for 1 hour with about 7:5 per cent. of 
aluminium chloride and distilling over the hydrocarbons with steam. 
In the case of Saxon hgnite, the corresponding numbers were 16, 4, 
45, and 31 per cent. The small quantity of aromatic hydrocarbons 
found in this may have been formed by pyrogenic reactions from the 
fatty hydrocarbons present, but this cannot be true of the much larger 
quantity contained in the Scotch oil, since only a small amount of 
benzene would be formed at the comparatively low temperature of the 
retorts in which the shale is distilled. The Scotch paraffin shale then, 
unlike the Saxon lignite, probably contains considerable quantities of 
aromatic compounds ready formed ; it is, further, most probably of 
animal origin, whilst the lignite is vegetable. 

The paraffins in the oil boiling below 180° were estimated by treat- 
ing a sample with cooled fuming nitric acid, and measuring the residue ; 
it amounted to 40—44 per cent., boiled at 149—154°, had sp. gr. 
— 0°730 at 15°, and contained C, 84:4; H, 15-8 per cent., which agrees 
well with C,H... The paraffins and naphthenes were separated in 
company by treating the oil successively with somewhat diluted sul- 
phuric acid, strong sulphuric acid, and fuming sulphuric acid ; the 
residue was fractionated, and the analyses and specific gravities of the 
fractions showed that they contained about 20 per cent. of naphthenes. 
The presence of benzene, toluene, metaxylene, and cumene, and the 
absence of naphthalene, were also proved. Ethylene hydrocarbons 
were separated by adding bromine until immediate decolorisation no 
longer ensued ; the chief fraction of the bromides formed (from the 
fraction of the oil boiling at 60—70°) boiled at 87—95° under 15—16 
mm. pressure, had asp. gr. = 1°623 at 15°, and contained C,29°1; H, 4°8 ; 
Br, 66:2 (between C,;H,,Br, and C H, Bros and nearer the latter). 
The nitriles of fatty ‘acids were detected by boiling the oil with solid 
caustic potash ; the solid product was separated from the oil, and 
dissolved in water; pyrrolines were driven off by steam-distillation, 
and the phenols removed after saturation with carbonic anhydride, 
the fatty acids being then set free with sulphuric acid. These, from 
a fraction of the original oil boiling at 120—170°, boiled at 193—236°, 
and contained C,61°3 ; H,10°1 (between C,H,,O0, and C,H,,0, and nearer 
the latter). The oil also contains sulphur (0°29 and 0°23 per cent. in 
the fractions 130—140° and 170—180° respectively), probably in the 
form of thiophen derivatives. C. F. B. 


Bivalent Carbon: Chemistry of Methylene. By Jounn U. Ner 
(Annalen, 1897, 298, 202—374. Compare Abstr., 1896, i, 71).—The 
theoretical portion of this paper is divided into six chapters, dealing 
with (1) the behaviour of unsaturated compounds, (2) the dissociation 
of saturated into unsaturated compounds, (3) the polymerisation of 
unsaturated compounds, (4) the condensation law, (5) the dissociation 
of condensation products into their original constituents, and (6) the 
methylene problem. 

The author recognises two classes of unsaturated substances, namely, 


ee ee ee ee ee 


Th a, thommmin & ohm Oe ee ee oe Om Ce 


ma memoir ak. om ae Os on 


“ee 


ORGANIC CHEMISTRY. 


(A) those which contain a double or treble linking between two neigh- 
bouring atoms, as, for example, ethylene, chlorine, acetylene, oxygen, 
the aldehydes, ketones and fatty acids, the alkylic cyanides, R:C:N, 
the nitroparaffins, O:NR:O, nitric acid, O:N(OH):O, sulphuric acid, 
O:S(OH),: O, the alkylic cyanates, and the thiocyanates ; and (B) those 
which contain an unsaturated atom, an atom, that is, which does not 
display its maximum valency, this class being typified by ammonia 
and the amines, methylene and its products of substitution, such as 
C:0, C:N-R, C:N-OH, thio-ethers, SR,, alkylic chlorides, and imidogen, 
-NH. The process of saturation is not essentially different in the two 
classes, involving dissociation of the substances with which unsatu- 
rated compounds form additive products; the substances (C) which 
undergo dissociation in this way are acids, ammonia derivatives, 
derivatives of water and of hydrogen sulphide, halogens, hydrogen, 
acidic chlorides, alkylic haloids, and halogen derivatives of metals and 
non-metals. Members of a further group of compounds (D) are 
frequently dissociated with even greater readiness than those last 
enumerated ; such are hydrocarbons, olefines, acetylene, and alkyl- 
acetylenes, compounds containing carbonyl, nitriles, nitro-compounds, 
methylpyridines, and methylquinolines, benzene, and the products of 
its substitution. It is represented that dissociation of a compound 
in this sense resolves it into hydrogen or halogen, and the residual 
complex. 

The factors which determine the existence of an unsaturated sub- 
stance are very numerous, and in some cases obscure, but the character 
and mass of radicles contained in a compound have great influence on 
its stability ; saturation is assisted in many cases by light, heat, elec- 
trical influences, and also by the action of acids, alkalis, water, and 
finely divided metals. The author considers it unnecessary to regard 
these agencies as catalytic, attributing their influence to mechanical 
causes ; they probably exert a dissociating influence on members of the 
foregoing classes, converting their components into the nascent state, 
in which condition they enter into combination, or undergo polymeri- 
sation, It is noteworthy that a polymeride is freyuently resolved into 
the compound from which it is formed by the very agency which gives 
rise to its production. 

Cases in which addition has been followed by spontaneous decompo- 
sition of the additive product have occurred with great persistence 
during the last few years, and the circumstance throws considerable 
doubt on the validity of the substitution hypothesis. It is conceivable 
that the process usually called substitution, in reality consists of dis- 
sociation of the radicles in which substitution is regarded as occurring, 
followed by addition to the substituent, the additive product being 
sufficiently unstable to lose spontaneously halogen hydride or water, 
as the case may be. The compounds which readily undergo this form 
of dissociation, or, in common language, the compounds which readily 
undergo substitution, are those comprised in class D, The readiness 
with which dissociation into hydrogen and hydrocarbon occurs, followed 
by addition to an unsaturated substance, is particularly influenced by 
the presence of negative radicles and atoms, and by the existence of 
double or treble linkings ; it is also increased by those agencies, such 
a2 
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as light and heat, which have been already recognised as exerting 
a favourable influence on dissociation, polymerisation, and addition 
phenomena. 

It is necessary to distinguish clearly between polymerisation and 
condensation. Polymerised products are those which arise from the com- 
bination of free valencies in the same substance, such as benzene from 
acetylene ; condensed products, on the other hand, are formed by the 
addition of members of class D to the unsaturated substances of A and 
B. It is possible to divide the majority of the condensation processes 
to which carbon compounds are liable into (1) ethylene condensation, 
(2) carbonyl condensation, and (3) methylene condensation. The first 
of these groups comprises the reactions of ethylic malonate, benzylic 
cyanide, deoxybenzoin, ethylic cyanacetate, and malononitrile, with 
alkylic haloids in which the alkylic radicle is ethyl or a higher homo- 
logue ; the condensation of acetaldehyde to aldol, and of ethylic acetate 
to ethylic sodioacetoacetate also belong to this group, which includes 
the Friedel-Crafts reaction of hydrocarbons with aluminium chloride 
and alkylic haloid in which the alkylic group is ethyl or a higher 
homologue, ‘The second division embraces all condensations of benz- 
aldehyde, in acid solution, with phenols, tertiary aromatic amines, and 
ethylic malonate, the production of ethylic benzoylacetate from ethylic 
benzoate, sodium ethoxide, and ethylic acetate, and the condensation 
of ethylic oxalate with ethylic acetate, acetone, acetaldehyde, and 
benzylic cyanide ; also the condensation of acidic chlorides with benz- 
ene, of phthalic anhydride with benzene, ethylic malonate, benzylic 
cyanide, quinaldine, and phenol, and of carbonic anhydride with 
phenols and the salts of substituted acetylenes. The third group 
includes the production of cinnamic acid from benzaldehyde, acetic 
anhydride, and sodium acetate, the condensation of benzaldehyde with 
ketones, aldehydes, and ethereal salts under the influence of sodium 
ethoxide or dilute caustic soda, the condensation of ethylic formate 
with ethylic acetate, acetone, and acetophenone, the conversion of 
formaldehyde into a-acrose and f-acrose, the condensation of benzylic 
alcohol, benzhydrol, and aromatic hydrocarbons under the influence of 
concentrated sulphuric acid, and the Friedel-Crafts reaction when 
carried out with methylic chloride. ‘ 

The behaviour of benzene towards nitric and sulphuric acids is 
regarded by the author as the result of the addition of the dissociated 
hydrocarbon to the unsaturated molecule of the acid, followed by 
elimination of water from the product ; similarly, the conversion of 
the hydrocarbon into bromobenzene is traced to the addition of the 
dissociated molecule to the unsaturated bromine molecule, BriBr, when 
the additive compound, HBr: BrC,H,, is produced, and spontaneously 
yields hydrogen bromide and bromobenzene. 

It is pointed out that the same agents which induce condensation 
are instrumental in dissociating the product into its constituents. 
Ethylic acetoacetate, for instance, is resolved by sodium ethoxide into 
ethylic acetate, whilst mesitylic oxide, phorone, and ethylic ethylidene- 
malonate yield acetone, acetaldehyde, or ethylic malonate when heated 
with water or acids. 

An investigation of numerous well-known derivatives of acetylene 
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has shown the author that these must be divided into two classes, (1) 
those derived from acetylene, CHiCH, usually characterised by agree- 
able odour and no marked chemical activity, and (2) derivatives of 
acetylidene, CH,:C, which are poisonous, have an intensely disagreeable 
odour, are in some cases spontaneously inflammable, and generally 
exhibit great chemical activity. Behrend’s di-iodacetylene, Sabanéeff’s 
monobromacetylene, and Wallach’s monochloracetylene are regarded 
as members of the latter class, and are referred to as di-todacetylidene, 
monobromacetylidene, and monochloracetylidene, respectively. It is prob- 
able, also, that the metallic derivatives of acetylene belong to this group. 

The experimental part of the paper comprises three divisions, which 
deal respectively with (I) reactions of nascent diphenylmethyl-ne and 
phenylmethylene, (I[) reactions of benzaldehyde, nascent hydroxy- 
phenylmethylene and acetoxy phenylmethylene, and (ILI) the chemistry 
of acetylidene. 

I.—According to Friedel and Balsohn, diphenylmethylic bromide 
yields benzbydrol and benzhydrol ether when heated with water. 
The author finds, however, that treatment with cold water during two 
weeks completely resolves diphenylmethylic bromide into hydrogen 
bromide and benzhydrol, whilst benzhydrol ether is formed on heating 
the bromide with 5 parts of water for 2 days on the water bath, if 
the hydrobromic acid is neutralised with alkali. It has been repre- 
sented by Zincke and Thorner that benzhydrol ether has the constitu- 


tion expressed by the formula Tey because it is produced when 


benzhydrol is heated at its boiling pointfor sometime ; from the following 
facts, however, it is necessary to regard the substance as a true ether of 
the formula (CHPh,),O. Benzhydrol ether yields benzhydrol acetate 
(2 mols.) when treated with a mixture of cold glacial acetic (9 parts) and 
concentrated sulphuric (2 parts) acids: alcohol (10 parts) and concen- 
trated sulphuric acid (2 parts) convert it, when gently heated, into benz- 
hydrol ethyl] ether : the solution in benzene is c: nverted by concentrated 
sulphuric acid or by phosphoric anhydride into triphenylmethane. More- 
over, the two expressions differ from one another by two atoms of 
hydrogen, and it has been shown by Klinger and Lonnes (Abstr., 1896, 
i, 687) that benzhydrol ether has the empirical formula C,,H,,0. 

When benzhydrol ether is distilled rapidly under atmospheric pres- 
sure, it undergoes dissociation into diphenylmethylene and water, 
which associate in part on cooling; slow distillation gives rise to 
benzophenone and diphenylmethane, a small quantity of benzhydrol 
ether being found in the distillate. This observation is not in agreement 
with Linnemann’s statement. Benzhydrol ether, however, boils at 
267° under a pressure of 15 mm., without decomposing. 

Oo heating benzhydrol or benzhydrol ether in a distillation flask, 
either alone or in an atmosphere of carbonic anhydride, water is 
eliminated, and after 3—5 hours, the products consist principally of 
benzophenone and tetraphenylethane, along with a small proportion 
of diphenylmethane. The changes involved are regarded by the author 
as taking place on the following lines. Benzhydrol is first dissociated 
into diphenylmethylene and water, just as formic acid yields carbon 
monoxide and water when heated at 167°; the methylene derivative 
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then unites with the benzhydrol which is in excess, yielding benz- 

hydrol ether. The latter slowly dissociates at 300° into dipheny]l- 

methylene (2 mols.) and water, which reunite to form benzophenone, 
with liberation of hydrogen; the decomposition of water by nascent 
diphenylmethylene, ‘CPh,, is attributed to the great affinity for oxygen 
which bivalent carbon exhibits. If water is in part removed from the 
sphere of action, diphenylmethylene undergoes polymerisation, yielding 
tetraphenylethylene, which is reduced by the nascent hydrogen ; but 
if water is not removed, no trace of tetraphenylethane is produced, and 
the benzhydrol ether undergoes reduction, yielding dipheny]lmethane. 

The same intermediate product, diphenylmethylene, is formed when 
benzilic acid is dissociated at 180—200° ; as in the foregoing case, it 

decomposes the water which is present, yielding benzophenone, whilst 
the hydrogen thus liberated reduces unchanged benzilic acid to dipheny]l- 
acetic acid (compare Klinger and Standke, Abstr., 1889, 885). To the 
production of diphenylmethylene may also be attributed the formation 
of tetraphenylethylene and tetraphenylethane when benzhydrol ace- 
tate and benhydrol benzoate are heated at 300°. 

The uniform production of resinous polymerides which attends the 
treatment of benzylic derivatives with such agents as zinc dust or 
concentrated sulphuric acid, is attributed to the intermediate liberation 
of phenylmethylene, which then undergoes polymerisation. Thus zinc 
dust eliminates halogen hydride from benzylic bromide and benzylic 
chloride at 120°, the copper-zine couple producing this effect on the 
former substance at ordinary temperatures, and in each case a dark- 
yellow resin of the formula (C,;H,), is produced ; if, however, the 
halogen derivative is dissolved in an indifferent medium, the action is 
much milder, and the products are toluene and dibenzyl. This differ- 
ence in behaviour is regarded as being due to the fact that, in the first 
case, a large proportion of phenylmethylene molecules are set free 
simultaneously, and then undergo polymerisation to complex molecules ; 
on the other hand, dilution with an indifferent medium renders the 
dissociation much more gradual, and gives rise to polymerides of much 
smaller molecular weight. 

The same observations apply to derivatives of benzhy drol and benzylic 
alcohol. Benzhydrol, benzhydrol ether, benzhydrol ethyl ether, benz- 
hydrol acetate, and benzhydrol benzoate are all converted into red 
polymerides of diphenylmethylene under the influence of aluminium 
chloride, phosphoric anhydride, and concentrated sulphuric acid. The 
effect of introducing a diluent which is not an indifferent substance 
is similar to that produced in the Friedel-Crafts reaction, which meets 
with explanation on the dissociation basis developed in the paper. For 
instance, triphenylmethane is produced from a mixture of benzhydrol 
and benzene under the influence of phosphoric anhydride or concen- 
trated sulphuric acid, and the hydrocarbon is also obtained from a 
solution of benzhydrol ether or benzhydrol acetate in benzene, 

Friedel and Balsohn have observed that; whilst alcoholic ammonia 
converts diphenylmethylic bromide into benzhydrol ethyl ether, the 
aqueous base gives rise to benzhydrylamine, CHPh,’NH,, and di- 
benzhydrylamine, NH(CHPh,),. This is explained on the assumption 
that diphenylmethylene takes up alcohol more readily than ammonia, 
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and ammonia more readily than water,.and it is pointed out that the 
preference of unsaturated compounds for alcohol before water has been 
already exhibited in the casesof etbyliccyanimidocarbonate (A bstr., 1896, 
i, 72), cyanogen chloride, and cyanogen bromide. Although benzylic 
chloride yields benzyl! ethy] ether under the influence of alcoholic potash, 
orthonitro- and paranitro-benzylic chlorides give rise to the correspond- 
ing stilbene derivatives in quantitative amount; similarly, chloro- 
benzylic cyanide and bromobenzylic cyanide are converted into dicyano- 
stilbene. The behaviour of ethylic bromocyanacetate is, however, 
more remarkable. 

Ethylic bromocyanacetate, CN-CHBr:COOEt, obtained by treating 
ethylic cyanacetate with bromine (1 mol.) at 150°, boils at 116° 
under a pressure of 25 mm. When dissolved in ether, and treated 
with metallic sodium, ethylic sodioacetoacetate, ethylic sodiocyan- 
acetate, or aniline, it is converted exclusively into ethylic dicyano- 
fumarate, COOEt:C(CN):C(CN)-COOEt, which erystallises from benzene 
or alcohol in colourless needles, and melts at 122°. The substances 
enumerated may be regarded as dissociating ethylic bromocyan- 
acetate into hydrogen bromide and ethylic cyanomethylenecarboxylate, 
COOEt-C(CN):, which then undergoes polymerisation. , 

Ethylic bromomalonate, on the other hand, yields exclusively ethylic 
ethanetetracarboxylate, (COOEt),CH*CH(COOEt),, when treated with 
ethylic sodiomalonate in absolute ether, no trace of the ethylene- 
tetracarboxylate, (COOEt),C:C(COOEt),, being produced. This may 
be due to the initial dissociation of ethylic bromomalonate into hydro- 
gen bromide and the methylenic derivative, ‘C(COOEt),, which then 
unites with ethylic malonate, set free from the sodium derivative 
by the halogen hydride. The behaviour of ethylic malonate towards 
unsaturated compounds gives some support to this view; for in- 
stance, Claisen has shown that ethylic ethylidenemalonate yields ethylic 
ethylidenedimalonate when heated with ethylic malonate at 200°, and 
by the action of benzylic cyanide on phthalic anhydride, Gabriel ob- 


tained the compound, C,H, <C(cPh-cNy>°- 

The foregoing facts have led the author to modify the views which 
have been previously expressed regarding the action of alkylic haloids 
on such compounds as ethylic sodiomalonate (Abstr., 1892, 140 ; 1893, 
i, 628). Instead of assuming that halogen hydride is first. liberated, 
and that no direct displacement of sodium takes place (loc. cit.), the 
following explanation is put forward. When ethylic malonate is con- 
verted into ethylic methylmalonate by the action of methylic iodide on 
ethylic sodiomalonate, the alkylic iodide undergoes dissociation into 
methylene and hydrogen iodide, the latter removing the metal from 
ethylic sodiomalonate ; the ethylic malonate which is thus liberated is 
then free to take up methylene, yielding ethylic methylmalonate. Sup- 
port is lent to this view by the fact that ethylic ethylmalonate is readily 
produced from ethylic malonate and ethylic iodide and zine, which also 
induces the introduction of two ethylic groups; it is more probable 
that the metal dissociates ethylic iodide into hydrogen iodide and 
ethylene, which is then absorbed by the ethereal salt, than that a zinc 
derivative of ethylic malonate is formed as an intermediate product. 
It is noteworthy that, whilst treatment of ethylic malonate with ethylic 
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iodide (1 mol.) and sodium ethoxide gives rise to a mixture of ethylic 
ethylmalonate and ethylic diethylmalonate in which the former pre- 
ponderates, and ethylic ethyleyanacetate is produced in greater quantity 
than ethylic diethyleyanacetate when sodium ethoxide and ethylic 
iodide (1 mol.) act on ethylic cyanacetate, treatment of the last-named 
substance, on the other hand, with benzylic chloride (1 mol.) and 
sodium ethoxide yields more ethylic dibenzylcyanacetate than ethylic 
benzyleyanacetate. The author explains this phenomenon by attribut- 
ing to ethylic malonate a greater capacity for dissociation than that 
exhibited by ethylic ethylmalonate, whilst ethylic benzyleyanacetate 
is regarded as undergoing dissociation with greater readiness than 
ethylic cyanacetate. On these lines, it is possible to account for the 
fact that ethylic ethylmalonate does not condense with acetaldehyde 
and benzaldehyde, differing in this respect from ethylic malonate. 

It is probable also that the behaviour of benzylic cyanide and of 
deoxybenzoin towards alkylic haloids in presence of sodium ethoxide 
depends on the dissociation of the haloid into halogen hydride and 
alkylene, which is then absorbed by the benzylic cyanide and deoxy- 
benzoin respectively. The same principle may be applied to the 
reactions of benzylic cyanide, ethylic malonate, ethylic cyanacetate, 
deoxybenzoin, and primary and secondary nitroparaftiins, with nitrous 
acid, amylic nitrite, and phenyldiazonium chloride. The production of 
amines from ammonia and alkylic haloids may be also brought into 
this category. 

Reverting to the action of metals on alkylic haloids, which has been 
investigated by Frankland, Wiirtz, and Fittig, the author points out 
that his hypothesis gains support from the fact that, in most cases, the 
product consists of a mixture of hydrocarbons. For instance, when 
sodium acts on methylic iodide in ether at 100°, methane, ethane, and 
ethylene are produced. This is readily explained on the assumption 
that methylic iodide is first dissociated into methylene and hydrogen 
iodide, which yields nascent hydrogen by the action of the metal, in 
quantity insufficient to convert the methylene entirely into methane ; 
a part, therefore, becomes partly hydrogenised to methyl, which 
polymerises, a small proportion, however, escaping reduction and under- 
going polymerisation, yields ethylene. As regards the mechanism of 
Fittig’s synthesis of benzene homologues, it is maintained that when a 
halogen derivative of benzene is treated with methylic iodide and 
sodium, the benzene compound dissociates into hexacarbon tetrahydride, 
C,H,, and halogen hydride, whilst the methylic iodide yields methylene 
and halogen hydride. The metal liberates nascent hydrogen from the 
latter in quantity insufficient (in the absence of water) to reduce the 
unsaturated products further than phenyl and methy] respectively ; 
they therefore unite, forming toluene. 

If.—In an alcoholic solution of ethylenic dibromide, the latter may 
be regarded as existing in two conditions of dissociation, namely, 
ethylene and bromine, or vinylic bromide and hydrogen bromide ; 
according as zine dust or alkali is present, either of these conditions 
asserts itself. The author claims to have shown that ethylidene di- 
hydroxide, CHMe-CH(OH),, may undergo dissociation in three direc- 
tions, represented by vinylic alcohol, CH,:CH-OH, acetaldehyde, 
CHMe:0, and hydroxyethylidene, ‘CMe-OH ; f-propylidene dihydr- 
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oxide, however, exhibits only two-fold dissociation into acetone and 
B-bydroxy propylene, CH,:CMe:OH, w-dihydroxytoluene into CHPh:O 
and -CPh-:OH, whilst orthacetic acid, CMe(OH),, is resolved into 
acetic acid, or dihydroxyethylene, CH,:C(OH),. Chloral hydrate, 
however, undergoes four-fold dissociation, into (1) chloral and water, 

(2) hydroxytrichlorethylidene, CCl,-C(OH):, (3) dichloracetylidene 
pAb CCl,:C(OH),, and hydrogen chloride, and (4) chloroform 
and dihydroxymethylene, ‘C(OH).,. 

Benzylidene diacetate, CHPh(OAc),, is prepared by heating benz- 
aldehyde with equal weights of acetic anhydride and glacial acetic acid 
in a reflux apparatus at 150—180° for a short time, and submitting 
the product to distillation under a pressure of 20—30 mm.; it melts 
at 46°, and boils at 154° under a pressure of 20 mm. It is noteworthy 
that the compound is not, produced by the action of acetic anhydride on 
benzaldehyde when the former is free from acetic acid ; moreover, the 
anhydride prohibits the dissociation which benzylidene diacetate under- 
goes when exposed to the air during a prolonged period. A boiling 
solution of caustic soda acts very slowly on the substance, which is 
converted into cinnanric acid when heated with sodium acetate, either 
alone or in presence of glacial acetic acid ; cold concentrated sulphuric 
or nitric acid resolves it into benzaldehyde and acetic acid. 

The production of benzylidene diacetate is explained by assuming 
that benzaldehyde first forms with acetic acid the additive compound 
OH:CHPh:OAc, which dissociates into acetic acid and nascent benz- 
aldehyde; the latter then dissociates acetic anhydride, producing 
benzylidene diacetate by addition. 

Benzoic acetic peroxide, AcO:OBz, is obtained by exposing a mixture 
of benzaldehyde and acetic anhydride (2 mols.) to the air until the 
liquid is free from aldehyde ; in diffused light, this effect is produced in 
43 days, exposure to sunlight for 20—25 days being generally sufficient. 
The oily product is agitated with 2—3 parts of cold concentrated nitric 
acid, which resolves benzoic acetic oxide into benzoic and acetic acids, 
and converts benzylidene diacetate into acetic acid and benzaldehyde ; 
the liquid is then poured into water, extracted with ether, and the 
ethereal extract agitated with caustic soda, dried, and evaporated, the 
product being treated once more with concentrated nitric acid. It 
crystallises in colourless, transparent needles, and melts at 37—39°, 
exploding with considerable violence at 85—100°. It is possible to 
avoid the simultaneous production of benzoic acetic oxide by exposing 
benzaldehyde and acetic anhydride (1 part) mixed with sand (20 parts) 
to diffused daylight for 4 days in porcelain basins; the mass is 
extracted with ether, and the extract washed with sodium carbonate. 

Benzoic acetic peroxide has a marked odour of ozone, decolorises a 
solution of indigo-sulphuric acid, and liberates iodine from potassium 
iodide. Cold dilute caustic soda slowly converts it into benzoic acid, 
sodium peroxide, oxygen, and benzoic peroxide, whilst sodium car- 
bonate, although acting more slowly, gives rise to a greater proportion 
of benzoic peroxide ; it sets free chlorine from concentrated hydro- 
chloric acid, and is decomposed by concentrated sulphuric acid in an 
explosive manner. Its behaviour in general appears to indicate a 
tendency to dissociate into benzoic acetic oxide and ozone. 
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Metanitrobenzoic acetic peroxide, AcO-O-CO-0,H,'NO,, is prepared by 
dissolving benzoic acetic peroxide in fuming nitric acid and pouring 
the liquid into water after an interval of 15 minutes ; it crystallises 
from methylic alcohol in colourless needles, and melts at 68°. 

Acetic peroxide AcO-OAc, was first obtained by Brodie from barium 
peroxide and acetic anhydride, as an oil. It is more conveniently 
prepared by mixing hydrogen peroxide with acetic anhydride (2 mols.) 
at — 10°, allowing the liquid to remain below 30° during 6 hours, diluting 
with ether, and then agitating with a 10 per cent. solution of sodium 
carbonate ; the ethereal portion is dried and carefully evaporated, the 
residue being distilled with extreme caution under reduced pressure. 
Acetic peroxide forms transparent crystals and melts at 30°; it boils 
at 63° under a pressure of 21 mm., and explodes with great violence 
when heated above 100°, or on vigorous agitation. The odour is indis- 
tinguishable from that of ozone, and it probably owes its oxidising and 
explosive character to ready dissociability into that substance and 
acetic anhydride ; if kept in loosely closed vessels, it is completely con- 
verted into acetic anhydride and acetic acid at the end of four months, 
and treatment with caustic soda rapidly yields acetic acid and sodium 
peroxide. Berthelot’s ethylic peroxide, obtained by the action of ozone 
on ether, consists principally of acetic peroxide (compare also Vanino 
and Thiele, Abstr., 1896, i, 597). 

Diphenylformal peroxide hydrate, O,(CHPh°OH),, is obtained by 
treating benzaldehyde (10 grams) with hydrogen peroxide (3 grams) 
in three portions, the temperature of the liquid being maintained 
below 30°; it melts at 60—62°, and is insoluble in cold ether and 
petroleum. Both in the solid state and when treated with sodium car- 
bonate, it is dissociated into benzaldehyde and hydrogen peroxide with- 
out the formation of benzoic acid; cold acetic anhydride converts it 
into acetic peroxide, acetic acid, and benzaldehyde. 

Ozone, acetic peroxide, and benzoic acetic peroxide have all the same 
odour, which is due either to atomic oxygen produced by their disso- 
ciation, or to the ozone formed from ordinary oxygen under the oxidising 
influence of atomic oxygen. ‘he readiness with which the acidic 
derivatives of hydrogen peroxide dissociate into oxides and atomic 
oxygen suggests similar behaviour on the part of hydrogen peroxide 
itself, which would yield water and atomic oxygen; but it is well 
known that the substance dissociates also into nascent hydrogen and 
molecular oxygen, and this double dissociation affords an explanation 
of the simultaneously reducing and oxidising character of hydrogen 
peroxide. From this point of view, slow combustion in presence of 
water may be regarded as taking place in the following stages: (1) 
decomposition of water by the combustible material, (2) conversion of 
atmospheric oxygen into hydrogen peroxide by the nascent hydrogen 
produced, (3) dissociation of hydrogen peroxide into water and 
atomic oxygen, which then exerts direct oxidising action. Atmos- 
pheric oxygen never undergoes direct absorption. 

Just as zinc, iron, lead, and phosphorus become oxidised at much 
lower temperatures in presence of caustic soda than when oxygen and 
water alone are present, so benzaldehyde, under the influence of caustic 
alkali, yields hydrogen, benzylic alcohol, and benzoic acid. This probably 
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depends on initial production of w-dihydroxytoluene, which undergoes 
dissociation into phenylhydroxymethylene ; the hydrogen liberated by 
the action of the latter substance on water reduces a portion of 
the aldehyde to benzylic alcohol, whilst the phenylhydroxymethylene 
takes up hydroxyl, the product becoming dissociated into benzoic acid 
and water. Similarly, formaldehyde yields methylic alcohol and formic 
acid. In this connection, the author emphasises the enormous import- 
ance of water in oxidation phenomena. The oxidation of aldehydes, 
ketonic alcohols, aldebydic alcohols, and members of the sugar group, 
depends, broadly speaking, on dissociation into a methylene derivative, 
which liberates nascent hydrogen from the water present ; the nascent 
hydrogen then reduces the oxidising agent. In the same way is 
explained the production of formic and acetic acids along with alkali 
nitrite from nitroglycerol under the influence of alkalis, the formation 
of hydrogen along with formic and acetic acids on heating glycerol with 
solid potash, and the violently explosive character of nitroglycerol and 
methylic nitrate. 

Amongst numerous cases with which the author illustrates his 
hypothesis is the phenomenon of fermentation. Organised ferments, 
or the enzymes which constitute their active principle, are regarded as 
capable of inducing dissociation of the sugar molecule ; the methylene 
derivative thus produced decomposes water, setting free nascent 
hydrogen. Although, theoretically, a molecule of glucose is capable of 
dissociating in many different ways, a directive influence is exerted by 
the ferment, just as the dissociation of ethylenic dibromide is con- 
trolled by zinc dust or alkali. 

Although phenylhydroxymethylene is capable of decomposing water 
and alcohol, these substances are not attacked if compounds are present 
which undergo dissociation more readily ; such are acetaldehyde, 
acetone, acetophenone, ethylic acetate, benzylic cyanide, and ethylic 
malonate. It has been shown that benzylidene diacetate yields cinnamic 
acid when heated with sodium acetate at 180°, and it is on the inter- 
mediate formation of the first-named substance that the production of 
cinnamic acid from benzaldehyde, acetic anhydride, and sodium 
acetate depends. Benzylidene diacetate is dissociated by sodium 
acetate into phenylacetoxymethylene, to which acetic acid then adds 
itself; elimination of acetic acid from the product gives rise to 
cinnamic acid. It is shown experimentally that nascent benzaldehyde 
is not capable of adding acetic acid or the anhydride, and the 
synthesis in question is therefore ascribed to phenylacetoxymethylene ; 
it cannot, however, be settled definitely whether it is acetic acid, 
sodium acetate or acetic anhydride which unites with the nascent 
phenylacetoxymethylene. 

The conversion of benzaldehyde into benzoin is traced as follows. 
Alcohol with benzaldehyde forms the additive compound, 

OH-CHPh-OEt, 
which, under the influence of potassium cyanide, is dissociated into 
alcohol and phenylhydroxymethylene; the later polymerises to the 
ethylene derivative, OH: CPh:CPh:OH, to which alcohol is added and 
then eliminated from the product, yielding benzoin. The deleterious 
effect of sodium ethoxide is due to the fact that the additive compound 
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of benzoin and alcohol, OEt-CPh(OH)-CHPh:OH, yields benzaldehyde 
under the influence of that substance. 

Benzaldehyde owes its conversion into hydrobenzamide, in the first 
place, to the production of the additive compound, OH-CHPh-’NH, ; 
this undergoes dissociation into water and phenylamidomethylene, 
which pulymerises to diamidostilbene, the latter becoming added to 
benzaldehyde, and yielding hydrobenzamide. 

In the condensation of acetaldehyde to aldol by means of acids and 
alkalis, the author recognises vinylic alcohol as an intermediate pro. 
duct. An aqueous solution of acetaldehyde may be regarded as 
coutaining ethylidene dihydroxide, CHMe(OH),, which, on elimination 
of water, becomes dissociated into three products, acetaldehyde, 
hydroxyethylidene, and vinylic alcohol ; the last-named substance then 
undergoes ethylene condensation with ethylidene dihydroxide, yielding 
aldol and water. The basic mercury derivative of vinylic alcohol, 
(C,H,O),Hg,H gO, is produced when an aqueous solution of acetaldehyde 
is added to freshly precipitated mercuric oxide, and agitated with 
sodium carbonate or caustic soda ; it is a white powder which gradually 
decomposes in the desiccator, yielding acetaldehyde, which is immedi- 
ately produced under the influence of dilute hydrochloric or sulphuric 
acid. The action of acetic and benzoic chlorides is very vigorous, and 
bromine converts it into substitution products of acetaldehyde. 

The formation of ethylic acetoacetate, and of condensation products 
of acetone with acids and ammonia, must be also regarded as due to 
ethylene condensation. The ortho-compound, 

COOEt: CH,° C(OEt),* ONa, 
obtained from ethylic malonate and sodium ethoxide, loses alcohol and 
yields the ethylene derivative,ethylic sodiomalonate, 

COOEt: CH: C(OEt)-ONa 
(compare Abstr., 1892, 140). Similarly, from ethylic acetate and 
sodium ethoxide, arises the ethylene derivative, CH,:C(OEt)-ONa, 
which is incapable of free existence, and therefore unites with ethylic 
acetate, acetone, or acetophenone, forming the sodium derivative of 
ethylic acetoacetate, acetylacetone, or benzoylacetone respectively. 

It has been now for many years generally accepted that the produc- 
tion of ether from alcohol.and concentrated sulphuric acid at 140° 
depends on the initial production of ethyl hydrogen sulphate, which 
undergoes double decomposition with a second molecule of alcohol, 
yielding ether and sulphuric acid. The author, however, prefers to 
regard the change as involving dissociation of ethyl hydrogen sulphate 
into sulphuric acid and nascent ethylene, which is then absorbed by the 
alcohol present ; the production of ether from ethylic iodide and 
sodium ethoxide is explained on similar lines. The presence of nascent 
ethylene harmonises with the formation of large quantities of ethylic 
chloride when ethylic alcohol is treated with sulphuric acid and sodium 
chloride, although very little is produced when alcohol is heated with 
hydrogen chloride ; moreover, whilst it is possible to actually separate 
methylic alcohol and concentrated nitric acid by distillation, the pre- 
sence of concentrated sulphuric acid at once gives rise to methylic 
nitrate, owing to the dissociation of the methyl hydrogen sulphate into 
methylene, which then unites with nitric acid. 
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The slow combustion of dry ether to acetaldehyde, acetic acid, and 
hydrogen peroxide, the production of ethylic peroxide under the influ- 
ence of ozone, and the recognition of divinyl ether as a product of 
spontaneous decomposition, now meet with analogous explanation. 


A, ; With regard to divinyl ether, which was supposed by Poleck and 
ne, § Thiimmel to be vinylic alcohol (Abstr., 1890, 118), it must be men- 
to tioned that its identity is not fully established ; as, however, a solution 
of mercuric chloride in hydrogen potassium carbonate yields no preci- 
nd pitate, it cannot be vinylic alcohol. The production of formaldehyde 
et and formic acid along with hydrogen peroxide, acetaldehyde, and 
= acetic acid (Legler, Abstr., 1886, 327), when the combustion of ether 
_ is effected at 260—500°, depends on the formation of ethylene, which 
le, is dissociated into methylene; the latter burns to hydrogen peroxide 
7 and dihydroxymethylene, which further oxidation converts into ortho- 
ng formic acid. The compound, (C,H,O,),, obtained by Legler, arises 
al, from formaldehyde and hydrogen peroxide, and is therefore regarded 
de as formal peroxide hydrate, O,(CH,-OH),. The exclusive production 
bh of formaldehyde when ethylene is burnt in oxygen at 400° is also 
ly explained on the assumption that the hydrocarbon is dissociated into 
i- methylene. 
r In this connection, the author describes an attempt to produce free 
d methylene. Methylenic iodide is slowly converted into formaldehyde 
when heated with mercury in air at 100°, and the same product is 
. formed on heating the methylene additive compounds, CH,,HgI, and 
° CH,,Hg,I,, in air. If, however, the operation is carried out in an 
atmosphere of nitrogen at 180°, ethylene is the sole product. Methylene 
is probably liberated, and, in the absence of an oxidising agent, under- 


goes polymerisation. 
It is well known that the slow oxidation of animal and vegetable 
matter, and many carbon compounds, is associated with the production 
of hydrogen peroxide and active oxygen, and is also accompanied ‘by 
phosphorescence phenomena (Radziszewski, Abstr., 1881, 488). It 
has been already pointed out that the two-fold dissociation of hydrogen 
peroxide can give rise to both atomic oxygen and hydrogen, and the 
author maintains that the phosphorescence phenomena are due to the 
formation of methylene by dissociation of the organic matter, the 
hydrocarbon undergoing combustion in moist air in a manner resem- 
bling the ignition of phosphorus and other spontaneously inflammable 
substances. 
III.—Tetrabromethylene, CBr,: CBr,, is obtained by adding bromine 
3 mols.) to silver acetylide suspended in water, the liquid being con- 
Here 4 agitated meanwhile ; it melts at 56°, and boils at 100°, 194°, 
and 109°, under pressures of 15 mm., 20 mm., and 25 mm. , respectively. 
Asymmetric dibromovinyl ether, CBr,: CH: OEt, is prepared by heat- 
ing tetrabromethylene with alcohol in which sodium (4 mols.) has been 
dissolved ; the product may be separated into two fractions, the por- 
tion boiling at 72—73° under a pressure of 33 mm. consisting of 
ethylic bromacetate and dibromovinyl ether. On treating the mixture 
with ammonia, ethylic bromacetate is converted into bromacetamide, 
leaving dibromovinyl ether undissolved ; the latter boils at 75—76°, 
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undera pressure of 30mm. Concentrated nitric acid converts dibromo- 
vinyl! ether into ethylic dibromacetate. Cold alcoholic sodium ethoxide 
(1 mol.) gives rise to ethylic bromacetate, but ethylic ethoxyacetate is 
produced with excess of the agent. 

Asymmetric dibromoviny] ether is identical with the dibromovinay] 
ether obtained by Sabanéeff from acetylene dibromide and alcoholic 
potash ; its production from tetrabromethylene is explained by as- 
suming its dissociation into bromine and dibromacetylidene, CBr,:C, 
which takes up alcohol. Acetylene dibromide, on the other hand, is 
dissociated in two directions, (1) into hydrogen bromide and bromace- 
tylidene, CHBr-C, and (2) into acetylene and free bromine, which 
immediately unites with bromacetylidene, forming tribromethylene, 
CHBr.CBr, ; the latter is dissociated by alkali into hydrogen bromide 
and dibromacetylidene, which takes up alcohol, yielding dibromoviny| 
ether. 

Di-iodacetylidene, CI,:C, prepared by treating tetriodethylene 
with alcoholic sodium ethoxide (2 mols.), crystallises from petro- 
leum in needles melting at 81°; it is also produced by the action of 
sunlight on tetriodethylene, and by the action of iodine on silver 
acetylide suspended in ether. The substance has been hitherto re- 
garded as di-iodacetylene, CI:CI, and is also formed when alcoholic 
potash acts on acetylene di-iodide, CHI: CHI, acetylene being liberated ; 
this change is analogous to the conversion of acetylene dibromide into 
acetylene and dibromovinyl ether. Di-iodacetylidene is very volatile, 
and has the odour of phenylic isocyanide, its vapour attacking the 
eyes ; it is readily soluble in all organic solvents excepting petroleum. 
Slow oxidation in neutral solution converts it into carbonic oxide and 
tetriodethylene (compare Biltz, Abstr., 1897, i, 390), but the process 
is completely checked by the addition of caustic alkali. 

Trirodovinylic nitrate, CI,;CI*O-NO,, is obtained on dissolving 
di-iodacetylidene in cold, fuming nitric acid, which liberates carbonic 
anhydride and iodine ; it crystallises from a mixture of benzene and 
petroleum in yellow needles, and melts at 109—110°. 

When di-iodacetylidene is heated alone at 80—100°, it explodes 
violently, yielding iodine and carbon, but the solution in alcohol, 
glacial acetic acid, or petroleum, is not completely decomposed when 
heated with finely divided metals at 100° for 12 hours, although it 
gives rise to tetriodethylene. Acetylene is formed when di-iodacetyli- 
dene is reduced with sodium amalgam or sulphuric acid and zine dust, 
and the hydrocarbon is also produced in small quantity along with 
carbonic oxide when the substance is treated with alcoholic sodium 
ethoxide at 100° ; excess of the latter agent gives rise to a mixture of 
ethylic iodacetate and ethylic orthiodacetate, CH,I-C(OEt),, which is 
a colourless, pungent oil, and boils at 93° under a pressure of 14 mm. 

Asymmetric dibromodt-iodethylene, CI,:CBr,, is prepared by adding 
bromine (1 mol.) dissolved in chloroform to a solution of di-iodace- 
tylidene in the same medium ; it crystallises from glacial acetic acid 
in yellowish leaflets, and melts at 95°. Alcoholic sodium ethoxide 
eliminates bromine from the compound, yielding di-iodacetylidene. 

Bromacetylidene, CHBr.C, is identical with bromacetylene, prepared 
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by Sabanéeff from acetylene dibromide, by treating it with alcoholic 
soda. It boils at —2°, and burns spontaneously in air, yielding 
hydrogen bromide, carbon, carbon monoxide, and carbonic anhydride ; 
in a very limited atmosphere, combustion is slow, and acetylene dibrom- 
ide is produced. The vapour is poisonous, and has the odour of 
phosphorus vapour ; moreover, its solutions in dilute nitric acid, water, 
or alcohol, which have the odour of ozone, exhibit phosphorescence 
during many days, and give ozone reactions. Although bromacetyl- 
idene acts vigorously with halogens and halogen hydrides, it is 
indifferent towards ethylic hypochlorite. 

Bromacetylidene di-iodide (di-iodacetylidene hydrobromide, or asym- 
metric di-iodobromethylene), CHBr:CI,, is obtained by passing brom- 
acetylidene into an ethereal solution of iodine; it boils at 104° under 
a pressure of 10 mm. Alcoholic sodium ethoxide, or potash, converts 
it into di-iodacetylidene, which is also produced under the influence of 
alcoholic sodium phenoxide and alcoholic potassium acetate (at 100°) ; 
in this respect, it resembles ethylic bromocyanacetate, from which 
hydrogen bromide is eliminated under similar conditions. Di-iodace- 
tylidene hydrobromide, however, undergoes no change when heated 
with sodium acetate and a small quantity of glacial acetic acid at 150° 
during 12 hours, and it is also indifferent towards silver acetate at 
100°. 

Tri-iodobromethylene, CI,*CBrlI, is a bye-product in the preparation 
of the foregoing substance, and remains as a crystalline residue in the 
distilling flask ; it crystallises from glacial acetic acid in yellowish 
leaflets, and melts at 135°. Alcoholic sodium ethoxide, or potash, 
converts it into di-iodacetylidene, which is also produced under the 
influence of sunlight. 

The paper concludes with a discussion of the general behaviour of 
trihaloid and tetrahaloid derivatives of methane, and of certain phases 
of molecular rearrangement, on the lines already laid down. Se 


M. O. F. 


Action of Sulphuric Acid on Coal Gas. By P. Frirzscue (J. 
pr. Chem., 1897, 56, 258—265).—Berthelot (this Journal, 1876, ii, 
183) has shown that when coal gas is passed through concentrated 
sulphuric acid, brown coloured substances are formed consisting of 
condensation products of substituted acetylenes, The author now 
shows that the nature of the products varies with the coal gas examined 
and in no case is the formation of these substances so simple as 
Berthelot’s experiment suggested. 

Coal gas freed from benzene and hydrogen sulphide was treated 
with concentrated sulphuric acid in iron vessels under a pressure of 
about 4 atmospheres. From the oily product thus obtained crystals 
separated on cooling, which proved to be the iron salt of a sulphonic 
acid. By treating all the oil with caustic soda, considerable amounts 
of the sodium salt of the same acid were obtained, and from this the 
copper, sodium, ammonium, iron, and calciwm salts were prepared. 

The free acid, liberated from the copper salt by treatment with 
hydrogen sulphide, forms white crystals readily soluble in water, is 
very stable, not being acted on by hot concentrated sulphuric acid, 
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and appears to be the sulphonic acid of a substance having the formula 

C,;H,,0. This may probably be cedar camphor, a supposition sup- 

por rted by the fact that camphors, as a rule, form stable sulphonic acids, 

At least one other substance of similar constitution exists in the 
mother liquor from the sodium salt, and will be further investigated. 
A. W. C. 


Preparation of Bromonitromethane. By JosrpH TcHErniac 
(Ber., 1897, 30, 2588).—Bromonitromethane can readily be prepared 
by dissolving 15 grams of nitromethane in baryta water, cooling 
with ice and adding the solution to 39 grams of bromine covered with 
pieces of ice; the excess of bromine is then removed by sulphurous 
acid and the liquid distilled, when 18 grams of the pure compound 
is obtained. A. H. 


Acetylene Di-iodide. By Guitiaume L. J. pz CHatmor (Amer. 
Chem. J., 1897, 19, 877—878).—In reference to the preparation of 
this substance by Biltz (Abstr., 1897, i, 389), the author states that 
he obtained it some years ago in preparing ethylene tetriodide by 
Maquenre’s method, using calcium carbide instead of barium carbide. 
The alcoholic washings of the crude tetriodide were diluted with water, 
when acetylene di-iodide was precipitated together with some oily 
matter. It crystallised from alcohol or ether in long, transparent 
needles and melted at 82°. By adding iodine to a solution of acetylene 
in potassium hydroxide solution, no ethylene tetriodide was formed, 
but a white precipitate was produced which crystallised from benzene 
in needles ; it has a very pungent odour and attacks the mucous mem- 
brane especially of the eyes. A similar compound prepared with 
bromine is an oil which takes fire spontaneously on exposure to the 
air and has a very disagreeable odour. ; E. W. W. 


Regularities in the Boiling-points of Isomeric Aliphatic 
Compounds. By Nicorar A. Menscnurkin (Ber., 1897, 30, 
2784—2791).—When the boiling points of the various amylic and 
hexylic alcoho!s are compared amongst each other, the same regularities 
are observed as with the constant of velocity of reaction (this vol.,i, 119), 
the normal compounds having the higher boiling point, which is 
lowered by the introduction of side chains, according to their position, 
size, and number, in the manner already described. The alcohols are 
peculiarly favourable for such a comparison, because the greatest 
difference of boiling point exhibited by a set of isomerides is larger 
than in the case of other compounds, and, moreover, increases with the 
‘number of carbon atoms present. But similar regularities can be 
observed with other compounds of the type X*[CH2],°CHs and their 
isomerides, where X=1, CH,*COO, NH,, or COOH ; and also with 
compounds of the type X‘[CHe)n" ‘X and their iscmerides, where 
X = Br, OH, or CH,,. C. F. B. 


2:4-Hexadi-inediol-1:6. By Roxpert Lespirau (Compt. rend., 
1896, 123, 1295—1296).— OH-CH,:CiC-CiC-CH,:OH, is obtained 
when the copper derivative of propargylic alcohol is oxidised with 
potassium ferricyanide and the product treated with ether. It is 
a colourless, crystalline solid melting at 111—112° and turning 
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yellow or rose-coloured under the action of heat or light. It dissolves 
in water, alcohol, ether, and acetic acid. The most suitable agent for 
purification is boiling benzene, from which it crystallises on cooling. 
At — 15°, it combines with 4 atoms of bromine. Its glycolic nature 
was proved by converting it into the diacetin. The demethylic ether, 
OMe:CH,: CiC-CiC-CH,-OMe, is obtained when methyl propargy] ether 
is oxidised. It is a colourless liquid which turns brownish-red on 
exposure to light; it melts at — 9°, distils at 104-5—105°5° under a 
pressure of 12—13 mm., has the sp. gr. = 0°9969, and at — 15° com- 
bines with 4 atoms of bromine. J.J.58. 


New Synthesis of Glycerol and of Dihydroxyacetone. By 
Oscar Piwoty (Ber., 1897, 30, 3161—3169. Compare Abstr., 1897, i, 
453).—When bromine acts on an aqueous solution of dihydroxy- 
acetoxime (loc. cit.), nitrous oxide is eliminated, and dihydroxyacetone 
produced ; reduction of the ketone with sodium amalgam converts it 
into glycerol, a step which completes the synthesis of that substance 
from formaldehyde. The different stages by which the synthesis is 
effected are the following. Nitromethane converts formaldehyde into 
teritary nitrotrihydroxybutane, NO,*C(CH,*OH),, which on reduction 
yields hydroxylaminotrihydroxy butane, OH-NH-C(CH,:OH), ; oxi- 
dation with mercuric oxide eliminates formaldehyde from this substance, 
giving rise to dihydroxyacetoxime, OH:N:C(CH,:OH),, which is then 
treated in the manner already indicated. 

Dihydroxyacetone, CO(CH,:OH),, is prepared by adding bromine 
(15 grams) to a solution of dihydroxyacetoxime (10 grams) in water 
(100 c.c.), the temperature being allowed to rise to 40°; by a method 
of purification which is detailed in the original paper, the ketose is 
obtained as a white solid, which crystallises from much boiling acetone 
in flat, prismatic plates melting at 68—75°. Dihydroxyacetone dis- 
solves with extraordinary readiness in water, and tastes sweet, producing 
a cooling sensation on the tongue ; it exerts vigorous reducing action 
on cold Fehling’s solution, and when a 1 per cent. solution is boiled 
with the agent, the reduction effected is equal to that produced by an 
equal weight of grape sugar under the same conditions. The ketose, 
however, is not fermented by yeast. When the aqueous solution is 
treated with phenylhydrazine and acetic acid, the phenylosazone is 
produced, crystallising from benzene in elongated, prismatic leaflets 
melting at 132°; this compound was obtained by E. Fischer and Tafel 
(Abstr., 1888, 1264) from glycerose, and by Piloty and Ruff (Abstr., 
1897, i, 454) from dihydroxyacetoxime. The sodiwm hydrogen sulphite 
compound crystallises from dilute alcohol in stellate groups of slender 
needles. Dihydroxyacetone is reduced to glycerol by means of sodium 
amalgam in an aqueous solution of aluminium sulphate. 

If the syrup from which dihydroxyacetone is first separated remains 
for some time without being sown with a crystal of the substance, a 
compound separates in minute crystals, and when recrystallised from 
alcohol, melts at 155°; it has a sweet taste, reduces hot Fehling’s 
solution, and appears to be identical with the substance obtained from 
dihydroxyacetone when an attempt is made to crystallise it from 
alcohol. Another compound is produced when the solution of di- 
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hydroxyacetone is evaporated in a vacuum at 65—70°; it is a white 
solid, resembling crude starch, and is insoluble in absolute alcohol. 
It dissolves very slowly in boiling water, and yields, with dilute acids, 
a turbid liquid which reduces cold, alkaline copper oxide. These two 
substances are doubtless polymerides or anhydrides of dihydroxyacetone. 
The author discusses the part whichis played by formaldehyde 
in the chemistry of vegetable physiology. M., O. F. 


Reactions of Potassium Ferricyanide with Glucose and 
their Application to Volumetric Analysis. By N. Tarver and 
G. NiccutoTti (Gazzetta, 1897, 27, ii, 131—153).—The authors show 
that the reaction between potassium ferricyanide and glucose in boil- 
ing potash solution depends on the concentration; the reaction is 
represented in normal solutions by the equation 1UK,FeCy, + 17K HO + 
2C,,H,.0,= 10K, FeCy, + 2K,CO, + 2C,H,O,K + 12H,O0 + C,H,,0,K, in 
N/10 solutions by the equation 10K,FeCy, + 21KHO+4C, 6H 20, = 
10K ,FeCy, + C,H,,0,K + 8C,H,O,K + 3KHUCO, + 46H,0O, and in N/40 
solutions by the equation 10K, sFeCy, + 19KHO+5C, sHy2O, =10K,FeCy, 
+5C H,,0, K +4KHO+ 10H, ,O. The course of these reactions was 
followed by determinations of the velocity of reaction. 

Working with solutions of either of these three concentrations, 
with potash, glucose, and potassium ferricyanide, if the concentrations 
of two of the solutions are known, that of the third can be determined. 

i A 


Caroubinose and d-Mannose. By W. ALBERDA vAN EKENSTEIN 
(Compt. rend., 1897, 125, 719).—The caroubinose described by Effront 
(Compt. rend., 1897, 125, 309) is identical with the d-mannose de- 
scribed by the author (Abstr., 1896, i, 272). The higher rotatory 
power observed by Effront is probably due to the presence of products 
of incomplete saccharification, possibly a bihexose derived from two 
mannose groups. C. H. B. 


Biological Production of Levulose from Mannitol. By 
CamILLeE VINCENT and Bénépicr DeELacnanat (Compt. rend., 1897, 
125, 7)6—717).—When the ferment of sorbose is cultivated in a 
mineralised peptone solution containing 3 per cent. of mannitol, the 
mannitol is oxidised and converted into levulose. This change is the 
converse of the production of mannitol from levulose by the action of 
sodium amalgam. C. H. B. 


Humin Formation from Sugar on Oxidation with Potas- 
sium Permanganate. By H. von Feiuirzen and Bernuarp ToLLens 
(Ber., 1897, 30, 2581—2584).—The authors do not agree with Benni’s 
conclusions, and find that the brown precipitate formed by the oxida- 
tion of sugar with potassium permanganate has nothing to do with 
humin substance, but consists for the most part of oxide of manganese 
and potassium hydroxide, and contains only 0°5—0°7 per cent. of 
carbon. J. F. T. 


Hydrolysis of Starch by Diastase. By Paut Petit (Compt. rend., 
1897, 125, 355—357).—Starch was hydrolysed at 70° with precipitated 
diastase (1 per cent.) until the colour with iodine no longer changed. 
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The red coloration thus obtained could only be destroyed by the addition 
of larger quantities of diastase. 

The liquid which gave the red coloration was concentrated, and after 
cooling, fermented with yeast; after filtration and concentration a 
syrup was obtained, which was precipitated with alcohol, purified, 
washed and dried thoroughly. The last traces of sugar were removed 
by extracting with absolute alcohol in a Soxhlet tube for 8 hours. 
Dextrin D as thus obtained is a white, non-hygroscopic powder ; 
its composition is probably (C,H,,0,),, its specific rotatory power 
ap = +176°4°, and its reducing power R=14°93. It gives no osazone, 
and yields glucose when hydrolysed by boiling for about 3 hours 
with dilute hydrochloric acid; when boiled for a shorter time, a 
mixture of glucose with a biose is obtained, the osazone of the latter 
melting at 180—181°. The action of diastase on dextrin D has also 
been studied. J.J.8. 


Aliphatic Carbon Chains. By Nicoztar A. Menscuutxin (Ber., 
1897, 30, 2775—2784).—This paper gives the results of an investiga- 
tion, the details of which have been published in J. Russ. phys.-chem. 
Soc., 29, 444. The velocity of reaction of primary amines with allylic 
bromide in fifteen times their weight of benzene and at 100° has 
beenexamined ; the values of the constantof velocity k= (A — }a)/(A -a)t 
are tabulated below. As regards nomenclature, the Greek letter 
indicates the position of the side chain (which, with but one exception, 
is methyl) ; thus NH, CHMe:CHMe: CH, is af-amylamine. 


Methyl- Ethyl- Propyl- Butyl- Amyl- Hexy]l- 
amine. amine. amines. amines. amines. amine. 


Normal 8302 7 3886 3790 
OY 2985 

B 2759 

| 1240 1189 


a f 
[a-cthyl] [672] 


aB 586 


aa 314 270s 


Inspection of the table shows that the formation of a carbon chain 
by the change from methylamine to ethylamine is attended by a 
marked diminution of the constant. Once a chain is formed, however, 
the elongation of this chain, so long as it remains primary, has but 
little effect on the constant, the normal primary aliphatic amines, with 
the exception of methylamine, having approximately the same constant. 
The introduction of a side chain lowers the constant, and the more so 
the nearer it is to the amido-group; in the one case of a-ethyl, as 
compared with a-methyl (amylamine), it is seen that the elongation of 
a side chain produces a further diminution of the velocity of reaction. 
The introduction of a ‘second side chain further diminishes the velocity, 
and in the same manner as before, a minimum value of the constant 
being obtained when both side chains are in the a-position. 
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The old measurements of the rate of etherification of aliphatic 
alcohols show the same regularities, the hydroxyl group here replacing 
the amido-group of the amines. C. F. B. 


Action of Hydrogen Sulphide and of Carbon Bisulphide on 
Trimethyltrimethylenetriamine. By Maxcet De.épine (Ann. 
Chim. Phys., 1896, [vii], 9, 119—133).—This work has been published 
previously in an abridged form (see Abstr., 1897, i, 456). J. J.S. 


Derivatives of Prozan. By Jonannes THIELE and WILHELM 
OsBoRNE (Ber., 1897, 30, 2867—2869).—By the action of potassium 
cyanide on diazoguanidine nitrate, there is obtained, beside much 
amidotetrazole, diazoguanidine cyanide, Ni?C-N:N-NH:C(NH,):NH ; 
this is a yellowish substance which decomposes above 200°; in it the 
CN group can be converted into CO-NH,, U(NH,):NH, C(NH,):NOH, 
COOEt, &c., by the usual methods, These are the first aliphatic diazo- 
amido-com pounds that have been obtained. 

Formamidodiazoamidoformamidine, NH,*CO:N:N:-NH:C(NH,):NH, 
crystallises with 1H,O in yellow needles which explode at 140°; the 
colourless hydrochloride explodes at 141°. Lthylic formamidinediazo- 
amidoformate, COOKt*-N:N-INH>C(NH,):NH, is yellow, and melts at 
162°. Both of these substances unite with sulphurous acid in the 
cold, and the products, NH,-CO-NH:N(SO,H)-NH-C(NH,):NH and 
COOEt-NH: N(SO,H):NH-C(NH,):NH, must be regarded as deriva- 
tives of prozan, NH,-NH-°NH,. It was not possible, however, to 
isolate prozan from them; unlike hydrazine, it seems to be very 
unstable. C. F. B. 

Action of Sodium on Methyl Propyl Ketone and on Aceto- 
phenone. By Paut C. Freer and Artrnur LacuMann (Amer. Chem. J., 
1897, 19, 878—890).—The action of sodium on a dilute solution of 
methyl propyl ketone in ether gives rise to a white, flocculent preci- 
pitate of the formula C;H,ONa, hydrogen being evolved ; this substance 
is fairly stable in dry air, but is decomposed by water. As it is probably 
of a complex nature, like the analogous sodium acetone, the action 
of sodium suspended in ether on a mixture of the ketone with 
benzoic chloride was investigated; the product was treated with 
alkali, which dissolved a large quantity of benzoic acid, and a trace of 
an undetermined fatty acid. 

Dibenzoylmethyl Propyl Ketone, CHBz,*COPr or OH:CPh:CBz*COPr. 
—This melts at 115°, is almost insoluble in cold alcohol and ether, and 
is best purified by dissolving it in boiling alcohol, from which it sepa- 
rates in white, amorphous flakes. It gives an intense red coloration 
with ferric chloride, is soluble in alkalis and alkali carbonates, and 
is slowly precipitated from such solutions by carbonic anhydride. 
By varying the strength of the alcohol from which it is crystal- 
lised, and the rate of cooling, the melting point of the product 
varies between 101° and 115°; in some cases, also, it gives only a 
very faint ferric chloride reaction. This may be due to the exist- 
ence of two modifications analogous to that of Claisen’s similarly 
constituted dibenzoylacetylmethane (Annalen, 291, 73). It is only very 
slowly hydrolysed by alkalis. It gives several products with phenyl- 
hydrazine, one of which forms long needles, and melts at 110°. 
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The original ethereal solution contains the benzoyl compounds of 
methyl propyl ketone and of methyl propyl carbinol, and the iso-ketone 
CH,:CPr-OH, seemingly in the form of its hydrogen chloride com- 
pounds. The action of benzoic chloride on sodium methyl propyl ketone 
would thus appear to be similar to its action on sodium acetone, and 
the sodium compound would have the constitution represented by the 
formula ONa:CPr«:CH,,. 

By the action of sodium on a mixture of benzoic chloride and aceto- 
phenone under conditions similar to those described in the previous 
reaction, the authors obtained di- and tri-benzoylmethane from the 
alkaline extract, whilst the ethereal solution, on fractionation under 
14 mm. pressure, yields an oil containing acetophenone and chlorinated 
derivatives. The thick tarry residue, on saponification with potash, 
gives benzoic acid and tribenzolymethane, and with dilute sulphuric 
acid at 160°, benzoic acid, acetophenone-pinacone, and a ketone which 
boils at 180—182° under 14 mm. pressure. This ketone contains 
chlorine, gives a deep red coloration with ferric chloride, is insoluble 
in alkalis, and reacts with phenylhydrazine. The reaction is, there- 
fore, similar to that with methyl propyl ketone, except that no iso- 
ketone benzoate is formed.. Hence sodium acetophenone has a 
constitution represented by the formula ONa*CPh-CH,. 

The action of sodium on mesityl oxide was also investigated, but 
no definite results were obtained. 

Diethyl ketone in ethereal solution is attacked by sodium with 
liberation of hydrogen, forming a white sodium compound, which seems 
to be more stable than sodium acetone or sodium methyl propyl! ketone, 
but resembles them in properties. E. W. W. 


Action of Hydroxylamine on Phorone. By Cari D. Harriss 
and Frirz Leamann (Ber., 1897, 30, 2726—2737. Compare Abstr., 
1897, i, 211).—It has been several times observed that unsaturated 
ketones differ considerably from saturated onesin their behaviour towards 
hydroxylamine. The authors, for instance, have shown that phorone 
gives rise to three substances, none of which is the normal oxime 
(loc. cit.), and three hydroxylamine derivatives have been also obtained 
from benzylideneacetophenone (Claus, Abstr., 1897, i, 189) ; Tiemann 
has found that isocamphorone yields hydroxylaminodihydrocamphorone- 
oxime under the influence of alcoholic hydroxylamine when the ketone 
is in excess (loc. cit., i, 200), and Knoevenagel, generalising from the 
behaviour of ketones of the type RCO-CR:CHR, has shown that they 

CHR: CH 


are converted into derivatives of the constitution op —y 
(compare Abstr., 1896, i, 189). 

Returning to their study of the action of hydroxylamine on phorone, - 
the authors find that treatment with a cold solution of the base in 
absolute alcohol gives rise to triacetonedihydroxylamine, 

OH:NH-CMe,:CH,*CO-CH,: CMe,-NH:OH, 
the anhydride con, Vay Eso being formed if the liquid 
, CH,:CMe,-NH~ ~? 918 7 q 
is warmed with water and free alkali; triacetonehydroxylamine, 


00< oH. OMe OH, described in the previous paper (Abstr., 1897, 
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i, 212), is produced by the action of hydroxylamine (1 mol.) on phorone 
in presence only of free sodium ethoxide ; this is analogous to the con- 


version of phorone into triacetoneamine, COC OM N H, under 


the influence of ammonia. 
Triacetonedihydroxylamine, ; 
OH+NH-CMe,:CH,: CO-CH,: CMe,:NH: OH, 

is obtained by adding a solution of free hydroxylamine (2 mols.) in 
400 cc. of methylic aleohol to 50 grams of phorone dissolved in 
100 c.c. of the same medium ; after 4 days, the liquid is diluted with 
ether (2 vols.), filtered, and treated with anhydrous oxalic acid 
(33 grams) dissolved in ether, the oxalate which is thus obtained being 
finally dissolved in dilute hydrochloric acid and mixed with potassium 
carbonate. ‘The base is a colourless, syrupy liquid, which boils at 135° 
under a pressure of 20 mm., without undergoing decomposition if small 
quantities are manipulated ; it dissolves readily in water, and is very 
soluble in alcohol, ether, light petroleum, and benzene. It has a 
vigorous reducing action on cold Fehling’s solution, and is feebly 
alkaline towards turmeric ; prolonged treatment with boiling water is 
without influence on the substance. The hydroch/oride crystallises 
from a mixture of absolute alcohol and ether in hygroscopic leaflets ; it 
begins to melt at 116°, and effervesces at 130°. When the aqueous 
solution is boiled ina reflux apparatus, the hydrochloride of triacetone- 
dihydroxylamine anhydride is produced. The owalate, prepared in 
the manner described, crystallises from dilute alcohol in small 
prisms ; it melts and effervesces at 165°. The dinitroso-derivative, 
obtained by adding sodium nitrite to an aqueous solution of the hydro- 
chloride, crystallises in leaflets, and is decomposed by concentrated 
caustic soda, which liberates gas. The compound is acidic in character, 
and does not reduce Fehling’s solution ; it fails to give Liebermann’s 
reaction. 

The anhydride of triacetonedihydroxylamine, 

CH," CMe,"NH 

CO<GH?- CMe,-NH>O 
has been already described (/oc. cit.), and is prepared by heating phorone 
with free hydroxylamine (2 mols.) and a few c.c. of concentrated 
caustic soda, in a reflux apparatus, until the liquid has no action on 
Fehling’s solution ; the hydrobromide and hydriodide crystallise in 
stellar aggregates of leaflets, the oxalate forms long needles, the awro- 
chloride leaflets, and the platinochloride prisms. 

When the dihydroxylamine derivative or its anhydride is reduced 
with zine dust and hydrochloric acid, triacetonediamine is produced, 
identical with the compound obtained by Heintz from acetone and 
ammonia ; the base boils at 95° under a pressure of 12 mm., and the 
aqueous solution, when boiled alone or with hydrochloric acid, yields 
triacetonamine. The zinc double salt crystallises from water in large 
plates containing water of crystallisation which is lost at 110°; it 
decomposes at 208°. The dioxalate crystallises in small white needles, 
and melts and effervesces at 189°. 

If the reduction of the dihydroxylamine derivative and its anhydride 
is carried out with sodium amalgam and dilute sulphuric acid, triace- 


tonealkadiamine, NH,*CMe,*CH,°CH(OH):CH,°CMe,'NH,, is pro- 
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duced ; this crystallises from ether in rhombic prisms, melts at 98—99°, 
and boils at 205—210°. 


Triacetonehydroxylamine, CO<GH? OMI >N ‘OH, is prepared by 


allowing phorone, dissolved in methylic alcohol, to remain with free 
hydroxylamine (1 mol.) and free sodium methoxide (1 mol.) for several 
days, until the reducing action of the liquid on Fehling’s solution is but 
slight (compare Joc. cit.) ; the hydriodide crystallises from a mixture of 
alcohol and ether in yellowish prisms, becomes brown at 170°, and 
melts at 180°. The oxalate also forms prisms, and melts at 85°. The 
benzoyl derivative crystallises from light petroleum in needles, and 
melts at 117°. Reduction with sodium amalgam in acid solution 
converts triacetonehydroxylamine into the base, C,H,,NO,, which erys- 
tallises in leaflets, melts at 56—57°, and boils at 225—235°; the 
aurochloride crystallises in lustrous, golden prisms. Triacetone- 
hydroxylamine induces temporary paralysis of the spinal nerves. 
Experiments on the behaviour of mesitylic oxide towards hydroxyl- 


amine have led to the production of three monhydroxylamine deriva- 
tives. M. O. F. 


Ketonic Acetates. By A. Corter (Compt. rend., 1897, 1285, 
354—355. Compare Hunnius, Abstr., 1878, p. 147).—An alcoholic solu- 
tion of the brominated ketone is warmed with a slight excess of pure 
dry potassium acetate, and after removal of the potassium bromide the 
alcohol is distilled off on the water bath and the residue poured into 
cold water. The oily product is then separated, dried, and distilled 
under diminished pressure. 

a-Benzoylethylic acetate, CH,*COO-CHMeBz, obtained from bromo- 
propionyl benzene, is a yellow oil with an aromatic odour ; it is insoluble 
in water, but dissolves in alcohol or ether; its sp. gr.=1:11, and it 
distils at 158—160° under a pressure of 20mm. a-Benzoylpropylic 
acetate, CH,;*COO-CHEtBz, boils at 164—170° under a pressure of 
25—30mm. a-Benzoylisopropylic acetate, CH,»COO-CHMe,Bz, boils at 
135—140° (at 15—20 mm.). 

When hydrolysed with dilute soda or with baryta water, these 
acetates yield yellow liquids having the characteristic properties of 
acetols. J. 8. 


Thio-organic Compounds of Arsenic. By N. Taruai (Gazzetta, 
1897, 27, ii, 153—166),—At a low temperature and in presence of suf- 
ficient sodium carbonate to neutralise the hydrochloric acid produced, 
arsenic trichloride acts on thioacetic acid in accordance with the 
equation 2MeCOSH +AsCl, =(MeCOS),AsCl+2HCl. The compound 
of the composition (MeCOS),AsCl is a yellowish liquid, of sp. gr. = 1102, 
which begins to deposit arsenic trisulphide at 5°, and decomposes at 
lower temperatures on exposure to light; it is more stable wher 
dissolved in alcohol, ether, chloroform, or carbon bisulphide. 

On prolonged boiling, thioacetic acid and arsenic tri-iodide interact 
with formation of arsenic sulphiodide, AsSI, a crystalline, yellow powder 
insoluble in the ordinary solvents; it is decomposed by alkali 
hydroxides in accordance with the equation 3AsSI+12NaHO= 
Na,AsS, + 2Na,AsO, + 3Nal+6H,0, and is identical with the product 
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obtained by heating arsenic sulphide with iodine or arsenic trioxide. 
The reaction by which arsenic sulphiodide is produced, namely, AsI, + 
MeCOSH + H,O = AsSI+MeCOOH + 2H, is a reversible one. 

At low temperatures, thioacetic »cid reacts with arsenites in 
accordance with the equation 2MeCOSH + Na,AsO,=(MeCO),S + 
NaAsOS+2NaHO; at ordinary temperatures, arsenic trisulphide is 
precipitated. 

In presence of iodine and at a low temperature, thioacetic acid 
and arsenites react with formation of a heavy oil of the composition 
(MeCOS),Ax,8, ; this is insoluble in water or organic solvents, slowly 
solidifies to a yellow mass, and when boiled with water yields acetic 
acid and arsenic trisulphide. This additive compound is also obtained 
by the action of acetic sulphide on arsenic trisulphide at ordinary 
temperatures. When the liquid substance is treated with gaseous 
ammonia, a compound of the composition [MeCOS:As(NH,)],8, is 
obtained as a yellow powder which is sparingly soluble in cold organic 
solvents, but dissolves in mineral acids with immediate precipitation 
of arsenic trisulphide; it is converted into a substance of the com- 
position [MeCOS:As(OH)],8, by suspending it in cool dilute acetic 
acid and adding potassium nitrite. On treating the additive com- 
pound with an alcoholic solution of aniline, a swhstance of the 
composition [MeCOS:As(NHPh)],S, is obtained as a yellowish 
powder ; a similar compound is obtained with paratoluidine. Both 
give the above dihydroxy-compound when treated with nitrous acid, 
and the toluidine derivative yields dehydrothiotoluidine when treated 
with dilute hydrochloric acid. Wa Me ee 


y-Ketonic Acids. By CLEMENTE MonTemartINi (Gazzetta, 1897, 
27, ii, 176—182).—On treating B-methyllevulinic acid with methylic 
iodide and sodium ethoxide, the author did not obtain B-dimethyl- 
levulinic acid as was hoped, but a mixture of a8-dimethylglutaric acid 
and methylsuccinic acid. On treating ethylic levulinate or a- or f- 
methyllevulinate with methylic iodide and sodium ethoxide, a mixture 
is ultimately obtained which can be separated into two substances 
boiling at 100—110° and 200—210° ; the fraction boiling at 100—110° 
gives semicarbazones identical with those of the original materials 
in the case of the a- and B-methyllevulinates, but not in the case of 
ethylic levulinate. The semicarbazone, C,H,,N,O,, of ethylic levulinate 
melts at 150°, whilst that from the ethylic levulinate recovered from 
the methylation melts at 141° ; similarly, the respective hydrazones melt 
at 108° and 95—96°. The levulinic acid used was prepared from 
levulose and the discordant melting points are perhaps explained by 
Berthelot’s observation (Compt. rend., 1897, 123, 341) that such 
levulinic acid is a mixture of two acids. Waid. Es 


Dibasic Acids. By L. Erarx (Ann. Chim. Phys., 1896, [vii], 19, 
356—407).—The author finds the best method of obtaining adipic acid 
to be Crum Brown and Walker’s electrolytic method. Adipic chloride, 
C,H,(COCIl),, after several fractionations under reduced pressure, forms 
a colourless liquid distilling at 125—128° under a pressure of 11 mm., 
but undergoing slight decomposition at the same time. <Adipic 
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anhydride, CH<5>0, is obtained by the action of the chloride, 


diluted with a few cubic centimetres of anhydrous ether, on sodium 
alipate; it crystallises from benzene in small, mammillated masses 
melting at 95—100°; a small quantity of the same compound is 
obtained when adipic acid is boiled with acetic chloride for several hours. 
Adipic chloride reacts with benzene in the presence of aluminium 
chloride, yielding 1 : 6-diphenylhexanedione-1 : 6, COPh-[CH,],“COPh, 
which crystallises from alcohol in yellowish needles melting at 
102—103°; the corresponding diowime melts at 216—218°. Ammonia 
reacts with a benzene solution of adipic anhydride, yielding adip- 
amide and adipamic acid, the latter of which crystallises in 
microscopic needles melting at 125—130°. 

The author has attempted to prepare diacetylpimelic acid, 
CH,(CHAc:CH,*COOH),, by the condensation of formaldehyde with 
acetopropionic acid in the presence of diethylamine, but without success. 

Concise details are given for the separation of suberic and azelaic 
acids. Suberic chloride, COC]:[CH,],*COCI, decomposes to a small extent 
when distilled under diminished pressure; it is an oil boiling at 
162—163° under 15 mm. pressure ; the anhydride (compare Anderlini, 
Abstr., 1894, i, 499) is obtained by the action of the chloride on 
sodium suberate and crystallises in minute needles melting at 65—66° 
(Anderlini, 52—63°). Dibenzoylhexane (1 : 8-diphenyloctanedione-1 : 8) 
melts at 83—85° and its dioxime at 192—193°. w-Benzoylheptoic acid, 
COPh-(CH,],-*COOH, is also obtained in the preparation of the 
dibenzoyl compound; it crystallises in brilliant plates melting at 
78°, and is but sparingly soluble in water. Swberamide melts 
at 216° and suberamic acid, obtained together with the amide by 
the action of dry ammonia on a benzene solution of the anhydride, 
crystallises in needles melting at 125—127° (compare Arppe, .Zeit. 
J. Chem., 1865, 300). 

Azelaic chloride, C,H,,(COCI),, is a colourless liquid boiling at 165° 
under a pressure of 13 mm., but is partially decomposed at the same 
time. The anhydride melts at 56—57° (Anderlini gives 52—-53°). 
Dibenzoylheptane, COPh:[CH,],-COPh, separates from alcohol in 
colourless crystals melting at 44°, and yields a diowime which could not 
be obtained in a pure state. Audontile; CONH,:C,H,,"CONH,, melts 
at 172°, and azelamic acid, CONH,'O,H,, “COOH, at 93—95°. 

Sebamic acid, CONH,*[CH,}, -COOH melts at 170°, and sebamide at 
208°. The author points out that substituted succinic acids readily 
yield anhydrides, that oxalic, malonic, and substituted malonic acids do 
not yield anhydrides under any conditions, and that glutaric acid, sub- 
stituted glutaric acids, adipic, suberic, azelaic and sebacic acids yield 
anhydrides, but not very readily. J.J. 58. 


Substituted Succinic Acids. By Kart Auwers (Annalen, 1897, 
298, 147—181. Compare Abstr., 1896, i, 639).—The author has 
continued the investigation of asymmetric and symmetric methyl- 
ethylsuccinic acids, and has established the identity of the former 
with isopimelic acid obtained from amylene bromide (compare Joc. cit.), 
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Tertiary butylmalonic acid and the two stereoisomeric af-dimethyl- 
glutaric acids are the only members of the group of 24 isomeric acids 
having the formula C,H,,0, which have not been yet characterised. 
(Compare Montemartini, Abstr., 1896, i, 667). 

I. [With R. Frirzwerter].—The symmetrical methylethylsuccinic 
acids are prepared by the action of sodium on a mixture of ethylic 
methylmalonate and ethylic a-bromobutyrate, the details of the method, 
and the means by which the products are isolated, being described in 
the original paper. The fumaroid form crystallises from hot water in 
long, flat needles melting at 180° when heated with moderate rapidity, 
and at 177—-179° when the temperature rises slowly ; if rapidly heated, 
it melts at 182°, and water is eliminated at 190°. It dissolves readily 
in al.ohol, ether, and acetone, and with difficulty in chloroform, being 
insoluble in petroleum ; 3°05 parts dissolve in 100 parts of water at 
17°. Metallic salts yield precipitates when added to a solution of 
the sodium salt, and calcium chloride gives rise to a crystalline salt 
when the liquid is boiled ; the calcium salt obtained from the acid and 
calcium carbonate crystallises in colourless, anhydrous leaflets, being 
evidently different from the salt obtained by Bytschichin and Zelinsky, 
which contains 5H,0. The malenoid acid crystallises from water in 
stellate aggregates of slender, lustrous needles, melts at 101—102°, 
and loses water at 160° It is readily soluble in organic solvents, 
excepting petroleum, which dissolves it with difficulty ; 16:1 parts 
dissolve in 100 parts of water at 13°. Metallic salts give rise to pre- 
cipitates, and calcium chloride produces a heavy precipitate in the cold 
solution, distinguishing this form from the fumaroid acid ; the calcium 
salt contains 1H,O. The malenoid acid is obtained when the fumaroid 
modification is boiled for 3 hours, or heated at 210—220° during 8} 
hours ; it is also produced in quantity amounting to 10 per cent. when 
the fumaroid acid is heated with 18 per cent. hydrochloric acid at 
180—190° during 14 hours, the reverse action taking place with much 
greater readiness. 

The paratolilic acid of the fumaroid acid crystallises from dilute 
alcohol in colourless, slender needles, and melts at 175—176°; the 
paratolil also forms needles, and melts at 109—110°. Another com- 
pound is produced when an attempt is made to prepare the tolil at high 
temperatures ; it crystallises from petroleum, and melts at 86—89°. 
The anilic acid and anil melt at 164—165° and 103—104° respectively. 

The paratolilic acid of the malenoid form crystallises from dilute 
alcohol in lustrous leaflets, and melts at 147—148°; the paratolil is 
identical with the derivative prepared from the fumaroid acid, The 
anilie acid and B-naphthil melt at 139—140° and 159—160° respec- 
tively ; the ani/ is identical with the compound obtained from the 
fumaroid acid. 

II. [With R. Frirzwei.er].—Asymmetric methylethylsuccinic acid 
erystallises from water in transparent, lustrous prisms belonging to 
the rhombic system, and melts at 103—104°; in every particular, its 
properties agree with those ascribed to isopimelic acid, obtained by 
Bauer and Hell from amylene bromide. The anilic acid and anil melt 
at 168—169° and 60—61° respectively ; the paratolilic acid and 
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paratolil melt at 162° and 64—65° respectively, whilst the B-naphthilic 
acid and B-naphthil melt at 179° and 96—97° respectively. 

III. [With F. Mayer].—A specimen of amylene boiling at 29—35°, 
when converted into the bromide, then into the cyanide, and the latter 
hydrolysed, yielded a small proportion of isopropylsuccinic acid melting 
at 116°; the puratolilic acid crystallises from dilute alcohol, and melts 
at 143—144°, 

IV. [With F. Berreripar. |—Zthylic a-bromolaurinate is a colourless 
oil which boils at 170—174° under a pressure of 11 mm. When 
heated with finely divided silver at 150° during 5} hours, and the 
product hydrolysed, it yields bidecylsuccinic acid, the two isomerides 
being readily separable by petroleum. The /wmaroid modification which 
dissolves but sparingly in petroleum, crystallises in white needles 
melting at 134°. The malenoid form is readily soluble, and separates 
in slender prisms melting at 74°. M. O. F. 


Interconversion of Optical Antipodes. By Paut WALDEN and 
O. Lutz (Ber., 1897, 30, 2795—2798).—/-Bromo- or /-chloro-succinic 
acid, which yields /-malic acid when treated with silver oxide, under- 
goes a gradual change of rotation when it is heated with 12 per cent. 
methyl alcoholic ammonia at 40—45°. When the dextrorotation has 
attained a maximum (after 10—12 hours), a substance can be isolated 
which melts at 122—124°, and has [a ])= +27°6 to + 29°2° (ce = 20-1) 
in aqueous, = +40°8° in 75 per cent. alcoholic solution; the com- 


position O<N Py >CH:CH,-COONH, is assigned to it. By treating 


this with the equivalent quantity of dilute hydrochloric acid, the free 
acid can be obtained ; this melts at 148°, and has the rotation [a])= 
+ 9°7°(c = 3) in aqueous solution ; the constitution, 


CH, 
co NaC COOH 


is assigned to it ; with ammonia, it regenerates the original compound. 
By boiling it, or its ammonium salt, with barium hydroxide, the barium 
salt of d-malic acid is obtained. In a similar manner, /-malic acid can 
be obtained from d-bromo- or d-chloro-succinic acid C. F. B. 


Law of Etherification of Unsymmetrical Aliphatic Di- 
carboxylic Acids. By Ricuarp Anscnitz (Ber., 1897, 30, 
2652—2654. Compare following abstract)—Hydrogen a-ethylic 
mesaconate (/oc. cit.), melting at 42°, obtained by the action of 
alcohol and hydrogen chloride on mesaconic acid, is readily hydro- 
lysed by alkalis ; the B-ethylic salt, however, which melts at 67—68°, 
yields the acid with difficulty when treated with hydrolytic agents. 
Its preparation from ethylic methylacetoacetate, by the introduction 
of 2 atoms of bromine followed by treament with barium carbonate 
and boiling water, indicates the constitution COOEt‘CMe:CH-COOH, 
the a-salt being represented by the formula COOH:CMe:CH-COOEt. 

The author therefore concludes that when etherification of an un- 
symmetrical dicarboxylic acid is effected by means of alcohol and 
hydrogen chloride, the alkylic radicle is introduced more readily into 
that carboxylic group which is attached to a tertiary carbon atom 
than into one combined with quaternary carbon. According to this 
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generalisation, the hydrogen orthoethylic and hydrogen alloethylic 
salts of camphoric acid are represented by the expressions, 
CH,* CH: COOEt CH, CH: COOH 


Some, and Some, 


CH,* CMe-COOH CH,* CMe*COOEt 
respectively, a conclusion at which Bredt has already arrived from 
other data. 

The author prefers the terms a-salt and f-salt to ortho- and allo- 


respectively, the a-salt being the one which is most readily produced. 
M. O. F. 


Preparation of Hthereal Salts. By Ricnarp ANscniTz and 
JuLIEN Drueman (Ber., 1897, 30, 2649—2652. Compare E. Fischer 
and Speier, Abstr., 1896, i, 201).—The authors point out that the 
method of preparing ethereal salts described by Fischer and Speier 
(Joe. cit.) can be advantageously modified by submitting the crude salt 
to direct distillation under considerably reduced pressure, excess of 
alcohol being previously removed by the same process. 

Hydrogen a-methylie itaconate, CH,:C(COOH):CH,*COOMe, crystal- 
lises from methylic alcohol and melts at 67°; it boils at 149° under a 
pressure of 12 mm. 

Hydrogen a-ethylic itaconate melts at 45°, and boils at 153° under a 
pressure of 12 mm. 

Hydrogen ethylic fumarate melts at 66°, and boils at 147° under a 
pressure of 16 mm. 

Hydrogen a-methylic mesaconate, COOH:CMe:CH:COOMe, melts at 
36°, and boils at 145° under a pressure of 15 mm.; hydrogen a-ethylic 
mesaconate melts at 42°, and boils at 150° under a pressure of 15 mm. 


Hydrogen B-methylic mesaconate, COOMe:CMe:CH:COOH, melts at 
61—62°. M. O. F. 


§-Methyluric Acid. By Wotr von LorBen (Annalen, 1897, 298, 
181—187).—Three of the four theoretically possible methyluric acids 
have been already prepared, and in the case of two of these, the B- and 
y-acids, the constitution has been recognised as that of 9-methy]-2 : 6 : 8- 
trioxypurine and 7-methyl-2 :6:8-trioxypurine respectively (compare 
Ber., 1897, 30, 557). The a-methyluric acid, first obtained by Hill, is 
either 1-methyl-2 : 6: 8-trioxypurine or 3-methy]-2 : 6 : 8-trioxypurine, 
whilst 6-methyluric acid is described in the present paper ; the position 
of the methylic group in the latter acid, however, cannot be defined 
until the constitution of methylisodialuric acid, from which it is 
obtained by condensation with carbamide, has been determined. 

Methylisodialuric acid, C,H,N,O;, prepared by oxidising methy]- 
isobarbituric acid with bromine water, is very readily soluble in 
water and separates in rosette-like aggregates. Barium hydroxide 
gives rise to a violet precipitate. 

5-Methyluric acid, C,H,N,O,, is obtained by heating methyliso- 
dialuric acid with carbamide and concentrated sulphuric acid at 100° 
and pouring the liquid into cold water ; it separates from 500—600 
parts of hot water in colourless, microscopic prisms containing 1H,0, 
which is removed at 150°. It gives the murexide reaction, and 
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oxidation with lead peroxide converts it into methylallantoin, C,;H,N ,O, 
melting at 246° ; the methylallantoin obtained by Hill from a-methyluric 
acid melts at 225°. 6-Methyluric acid dissolves in 527 parts of boiling 
water, a-methyluric acid requiring 262 parts. M. O. F. 


Oximes of Hexahydrobenzophenone and Hexahydropropio- 
phenone. By W. Scuarvin (Ser., 1897, 30, 2862—2865. Compare 
Abstr., 1897, i, 612, where for 158° read 155° as the melting point of 
hexahydrobenzophenone a-oxime).—This a-oxime in ethereal solution 
reacts but slowly with phosphorus pentachloride, and the product is 
only slowly acted on by water; the final product was identified as 
benzoylhexamethyleneamine, C,H,,-NH*CPhO (von Baeyer, Abstr., 
1894, i, 175). This is difficult to hydrolyse, but boiling with acetic 
anhydride converts it into acetylhexamethyleneamine. The f-oxime 
reacts much more readily with the pentachloride, and the product is 
readily converted by water into hexahydrobenzanilide, C,H,,*CO*NHPh, 
together with some hexahydrobenzoic acid and aniline ; this anilide is 
readily hydrolysed by strong sulphuric acid. In consequence of these 
reactions, the following configurations must be assigned to the two 
hexahydrobenzophenone oximes : 


C,;H,,° C. Ph C,H,,"C*Ph 
OH:N N:-OH 
a-Oxime. M. p. 155°. B-Oxime. M. p. 111°. 


Hexahydropropiophenone, C,H,,*COEt, was obtained by the action 
of hexahydrobenzoic chloride (1 mol.) on zine ethide (2 mols.) ; it boils 
at 195°, and does not form an additive compound with sodium hydrogen 
sulphite. Only one oxime could be obtained from it ; this melts at 
72—73°, and, in the Beckmann reaction, yields a product melting at 
88°, which must be propionohexamethyleneamide, C,H,,*NH*COEt, for 
it can be hydrolysed to propionic acid and hexamethyleneamine. The 
C,H),°C-Et 

OH-N * 


oxime must, therefore, have the configuration 


C. F. B. 


The Benzene Nucleus. IX. By WiLuetm Vauset (J. pr. Chem., 
1897, 56, 266—271).—The author shows that the change of eugenol 
into isoeugenol, and also the structure of diketochlorides and allied 
substances described by Zincke (Abstr., 1897, i, 507), may be satis- 
factorily explained by his benzene configuration. A. W. C. 


Anethoil and its Isomerides. By Witiiam R. Ornporrr, G. L. 
‘TerRassE, and D, A. Morton (Amer. Chem. J., 1897, 19, 845—870).— 
The authors, from a careful examination of anethoil and its isomerides, 
have arrived at the following conclusions. 

(1) Eijkman’s methylchavicole and Grimaux’s estragole have thesame 
molecular weight, and are metamerides of anethoil. The results of 
the investigation of these compounds by different chemists indicate 
their identity. (2) Liquid metanethoil also has the same molecular 
weight as anethoil ; from its chemical behaviour, in which it closely 
resembles anethoil, and also from its physical properties, it is to be 
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regarded as a stereoisomeride of anethoil, and is probably the tans- 
mah | sD (3) Anisoin, the resinous polymeric 
Me:C-H 

modification of anethoil, acts as a colloid towards solvents such as ethylic 
acetate, acetone, and benzene. (4) Solid met-anethoil and the liquid 
isounethoil both have a molecular weight twice that of anethoil, and 
hence should be named solid dianethoil and liquid dianethoil respec- 
tively. As they both behave like saturated compounds, they are 
possibly derivatives of tetramethylene. (5) By heating anethoil under 
pressure at 250—275°, it is transformed into isoanethoil, the methylic 
ether of paracresol and the methylic ether of parapropylphenol, the 
tendency under these conditions being apparently to form saturated 
compounds. 

In determining the molecular weights of liquids such as anethoil by 
means of the boiling point method with the apparatus devised by 
Orndorff and Cameron (Abstr., 1895, ii, 480), the condenser tube was 
contracted a little below the point where the solvent condensed and ran 
back into the flask, so that when thin glass bulbs containing the liquid 
were dropped into the upper part of the condenser, they broke on 
reaching this point, or, if not, could be broken by means of a rod. 
This method is said to be more convenient and more accurate than 
that recommended by Beckmann. 

The authors have also suggested names for anethoil and its isomerides 
more in accordance with the suggestions of the Geneva Conference and 
with the present state of knowledge. For example, liquid met-anethoil 
is named 1’-propenylphenol-4-methyl] ether. E. W. W. 


compound, 


Action of Nitrogen Chloride on Aniline, Methylaniline, and 
Dimethylaniline. By W. Hentscuet (Ber., 1897, 30, 2643—2649). 
—When aniline is treated in molecular proportion with a solution of 
nitrogen chloride in benzene, a rise of temperature occurs, and trichlor- 
aniline is produced; this compound is also formed when chlorine is 
passed into aniline hydrochloride suspended in benzene. Acetanilide 
is converted into parachloracetanilide on agitation with a benzene 
solution of nitrogen chloride. 

Trichloromethylaniline, C;H,Cl,*NHMe, is prepared by passing chlor- 
ine into benzene containing methylaniline hydrochloride in suspension, 
and is also formed when the base is treated with nitrogen chloride 
dissolved in benzene; it melts at 28°5°, and boils at 256°. The 
hydrochloride crystallises in prisms, and softens above 100°; the 
platinochloride forms large, pale-yellow crystals. Oxidation of tri- 
chloromethylaniline hydrochloride with a solution of chromic acid 
gives rise to trichloraniline, the azo-compound being produced when 
excess of the oxidising agent is employed ; the azoxy-derivative is 
formed if the process is applied to warm solutions. 

The action of nitrogen chloride on dimethylaniline yields a compound, 
C,,H,,N,Cl,, which erystallises from light petroleum and melts at 
117°; it is insoluble in water, but is somewhat readily soluble in 
common organic solvents. When the compound is heated alone, hydro- 
gen chloride is eliminated in quantity amounting to 18 per cent. of the 
substance taken. M. O. F. 
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Formation of Chains. XX. Chloranilines. XXI. Nitrani- 
lines. XXII. Nitrotoluidines. By Cart A. Biscuorr (Ber., 1897, 
30, 2760—2764; 2764—2768 ; 2769—2775. Compare this vol., i, 73).— 

The reacting substances, C,H,R'R"*-NH, (2 mols.) and CHRBr:COOEt 
(1 mol.), were heated for 4 hours at 100° (sometimes at 125—130°; 
the numbers referring to this temperature are given in brackets in 
the table below), and the percentage extent to which the condensa- 
tion had taken place was estimated by weighing the hydrobromide, 
C,H,R'R*NH,,HBr, that had separated, after washing it with warm 
ether. From the ethereal filtrate, unchanged amine could be re- 
moved by passing in gaseous hydrogen chloride and filtering, and 
from this second filtrate the product of the condensation was isolated 
by fractional distillation or by crystallisation. When the extent of 
the reaction was very small at the temperatures mentioned, special 
experiments were made at higher temperatures for the sole purpose of 
isolating some of the product. In the table below is given the per- 
centage amount of condensation between the amines and ethereal 
a-bromo-salts there enumerated ; the numbers for the methylanilines 
(toluidines) are taken from a previous investigation, and are inserted 
here for purposes of comparison. 


itro-4-methylaniline. 


Py g 

Ee 3 

: » |e Z my 

Ethylic gi3i 6/3 Sls! ¢ Sif ¢ | 
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AIN| a nN oo | oD oD toe os - 
Bromopropionate 61 : 0 (14)} 0 (7) 87)| 94 59 (87)|71 (88) 92 | 92 5(81) 0 (42) 
Phenylacetate . | 49 | 142 17 (36), 71 | 47 '77 (82) 72 | 43 63 45 (60) 
Isobutyrate ..... | | 9 ‘if (2)} (3)/21 | 62| 9(23)| (42) 23/38) 0(8)/ (3) 


The author draws attention.to the effect of the different groups in 
the different positions, in promoting or hindering the condensation ; 
it is impossible to quote his remarks in full, however, and the regu- 
larities are, moreover, apparent on inspection of the table given. 
Here, as often previously, substitution in the ortho-position is frequently 
found to hinder the condensation most, whilst in the meta-position it 
has the most favourable influence. 

The following new ethylic salts are described :—Chloranilido-a-pro- 
pionates, C;H,Cl-NH-CHMe-COOEt: ortho boils at 280—285°, meta 
at 288—294° (melting at 40°3°), para at 300—306°. Chloranilido-a- 
phenylacetates, C,H,Cl-NH-CHPh-COOEt: ortho melts at 53—54°, 
meta at 88—88:5°, para at 87:8°. — Nitranilido-a-propionates, 
Nvu,°C,H,-NH: CH Me: COOEt, yellow ; ortho melts at 142°5°, meta 
at 203°, para at 86—87°; paranitranilido-a-propionie acid (with 
H,0) is yellow, melts at 147°, and is hygroscopic when anhydrous, 
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Nitranilido-a-phenylacetates, NO C,H,;-NH:CHPh:COOEt, yellow; 
ortho melts at 69—69°5°, meta at 83—84°, para at 120—120°5°. 
Paranitranilido-B-isobutyrate, NO,* C,H,;NH:CH,°CHMe: COOEt, is 
yellow, and melts at 74°.—Witrotoluidido-a-propionates, 
NO,*C,;H,Me-NH:CHMe: COOEt, ; 
[NO,:Me:NH=3: 1:4] yellow, melts at 62°; (2:1: 4]at 64°; (5:1: 2] 
at 103—104°. Vitrotolwidido-a-phenylacetates, 
NO,*C,H,Me-NH:*CHPh: COOEt ; 
[3:1:4], yellowish-red, melts at 106°; (5:1:2], yellow, at 118°3°. 
Nitrotolwidido-isobutyrate [2:1:4] is yellowish and melts at 80°. 
C. F. B. 


Conversion of Amines into Phenols. By Jacos Meyer (Ber., 
1897, 30, 2568—-2569).—The observation that metaphenylenediamine 
evolved considerable quantities of ammonia and methylamine on methy]|- 
ation led to the general study of the behaviour of aromatic amines when 
treated with acids at high temperatures, and it was found that when the 
base was heated ina closed tube with either 1:15 per cent. hydrochloric 
acid, 20 per cent. sulphuric acid, solution of zinc chloride, &c., at 
160—250°, a considerable quantity of the corresponding phenol was 
produced, the yield increasing with the temperature, although at high 
temperatures considerable quantities of resinous products were at the 
same time formed. Thus on heating 6 grams of metaphenylene- 
diamine with 20 per cent. hydrochloric acid at 180°, 2 grams of 
resorcinol was produced, whilst from tetramethylmetaphenylenediamine 
30 per cent. of resorcinol was obtained. o. &. %. 


Derivatives of Paramidodimethylaniline {Dimethylpara- 
phenylenediamine}. By Jonannes Pinnow and E. Kocu (Ber., 1897, 
30, 2860—2861).—When acetamidodimethylparaphenylenediamine is 
heated with methylic iodide in benzene solution for 10 hours at 100°, 
the acid radicle is not expelled, as in the case of the formamido-com- 
pound (Abstr., 1894, 281), but the compound MeI,NMe,°C,H,;NHAc, 
melting at 226°, is formed. When this is treated with alcoholic lead 
acetate, the lead bromide first removed and then the rest of the lead 
by precipitation with hydrogen sulphide, and the filtrate finally evapo- 
rated down with hydrochloric acid, trimethylparamidophenylium chloride 
hydrochloride, MeC|,NMe,*C,H,*NH,,HCI, melting at 219°, is obtained ; 
this has been used for the preparation of azo-dyes soluble in water. 

C. F. B. 


Combination of Metallic Acetates with Phenylhydrazine. 
By JoserH Morressier (Compt. rend., 1897, 125, 611—612).—Zinc, 
cadmium, manganese, and cobalt acetates combine with phenylhydra- 
zine to form compounds of the formula R,2N,H,Ph where R 
represents one molecule of the metallic acetate. Nickel acetate under 
similar conditions yields the compound Ni(C,H,O,),,3N,H,Ph. The 
compounds are obtained by boiling the powdered salt with an alcoholic 
solution of phenylhydrazine for about 15 minutesand then filtering. 
The zinc compound forms rhomboidal plates which melt at 135°; 
the cadmium compound, elongated prisms melting at 121°; the 
manganese compound, monoclinic prisms melting at 97°; the cobalt 
compound crystallises in rose-coloured prisms which melt below 
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125°; and the nickel compound forms greenish-blue prisms which do 
not melt at 260°. All the salts decompose readily when heated. They 
dissolve in water, alcohol, or chloroform, but not in ether, and their 


solutions give the reactions of the metallic salt and phenylhydrazine. 
. HH. B. 


Combination of Phenylhydrazine with Metallic Salts. By 
JoserH Morrtssster (Compt. rend., 1897, 125, 714—716. Compare 
Abstr., 1897, i, 561, 562).—iIn addition to the compounds containing 
one molecular proportion of metallic salt and two molecular proportions 
of phenylhydrazine, nickel chloride, nickel sulphate, and cobalt bro- 
mide form compounds with 5 mols. of phenylhydrazine, whilst cobalt 
chloride and cobalt sulphate form compounds with 4 mols. They are 
obtained by the action of a large excess of phenylhydrazine on the 
metallic salt, and are only slightly soluble in alcohol or water in the 
cold and practically insoluble in ether or chloroform. They give the 
reactions of phenylhydrazine and the metallic salt that they contain, 
and they lose phenylhydrazine at 100°. NiCl,,5N,H,Ph forms long, 
blue, rhomboidal lamellz, CoCl,,4N,H,Ph forms prismatic crystals, 
CoBr,,5N,H,Ph forms rhombic prisms, CoSO,,4N,H,Ph short prisms, 
and NiSO,,5N,H,Ph also crystallises in prisms. 

Lithium chloride yields the compound LiCl,2N,H,Ph, which crys- 
tallises in deliquescent, rhomboidal lamelle, and the halogen salts of 
the metals of the calcium group also yield compounds which will be 
described subsequently. C. H. B. 


Amidoazimidobenzene. By Jonannes Pinnow and E. Kocu 
(Ber. 1897, 30, 2850—2860).—Methylaniline was converted into di- 
nitromethylaniline by nitration with a mixture of dilute nitric and 
sulphuric acids ; this was reduced with alcoholic ammonium sulphide to 
nitroamidomethylaniline, NO,°C,H,(NH,)-NHMe, and this, by treat- 
ment with sodium nitrite in dilute nitric acid solution, was converted 


into nitromethylazimidobenzene, N 0,0, <ya>N (Zincke and 


Helmert, Abstr., 1896, i, 300). By reducing this with tin and 
hydrochloric acid, amidomethylazimidobenzene, NH,*C,H,:N,Me, is ob- 
tained ; this melts at 180°, the hydrochloride (with 2HC1), hydrobromide, 
sulphate (with }H,SO,) and yellow picrate (with C,H,N,O,) at 249°, 
237°, 292°, and 237° respectively, the mono-acetyl and -benzoyl deriva- 
tives at 237° and 228:5°. The carbamide, NH,*CO-NH:-C,H,:N,Me 
(from the hydrochloride and phenylic cyanate), phenylcarbamide, 
NHPh:CO:NH-:C,H,:N,Me, 

and phenylthiocarbamide (from the base and phenylearbimide or pheny]- 
thiocarbimide) were also prepared ; of these, the last melts at 227—-228°, 
the others remain unmelted at 300°. When amidomethylazimidobenzene 
hydrobromide (20 grams) is heated with methylic alcohol (22 grams) for 
16 hours at 130—135°, yellow dimethylamidomethylazimidobenzene 
methobromide, NMe,*C,H,:N,Me,MeBr, melting at 262°, is obtained ; 
the corresponding chloride and yellow picrate melt at 205° and 169—170°. 
From the mother liquor of the bromide, by displacing the bromine by 
chlorine and adding mercuric chloride, a trimethylmethylazimido- 
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phenylium compound, HHgCl,,MeCl,NMe,°C,H,-N,Me, melting at 
195°, is obtained. If a relatively much smaller amount of methylic 
alcohol (0°8 gram per 5 grams of the hydrobromide) is used in the 
methylation, only a small quantity of a yellowish-brown nitroso-com- 
pound melting and decomposing at 150°5—151-5° (presumably methy]- 
azimidophenylmethylnitrosamine, NO-NMe:C,H,:N,Me), is formed 
when the product is treated with nitrous acid, so that the methylation 
probably begins with the addition of MeBr to the N,Me group. 
Dimethylamidomethylazimidobenzene  (methylazimidodimethylaniline), 
NMe,:C,H,:N,Me, is obtained by heating the above-mentioned metho- 
bromide with ammonia of sp. gr. = 0°91 for 9—10 hours at 180—185°, 
extracting with ether, evaporating the extract, dissolving the residue in 
hydrochloric acid, and precipitating with mercuric chloride ; it melts at 
90°, the mercuwrochloride (with HCl,HgCl,) at 174—175°, and the 
picrate (with 2C,H,N,O,) at 180—181°. By dissolving the base in 
hydrochloric acid, cooling the solution, and adding sodium nitrite, a 
nitro-derivative is obtained, methylazimidonitrodimethylaniline, 
NO N 
NMe,> Coste [N:NMe:NMe,:NO, = 2:3:5:6]. 

This is orange-red, and melts at 141°; dilute aqueous potash 
liberates dimethylamine, and acetic acid precipitates from the 
solution a yellowish-brown nitroso-compound melting at 191°, which 
is presumably methylazimidonitrophenylmethylnitrosamine. Reduc- 
tion with zinc dust and acetic acid converts the nitro-compound 
into methylazimidoamidodimethylaniline, NH,*C,H,(NMe,):N,Me, the 
zincochloride of which(with HC1,ZnCl,) melts at 276°; this base gives the 
phenazine reaction, from which it follows that the amido- and di-methy]l- 
amido-groups must be in the ortho-position relatively to each other. 

Both amidomethylazimidobenzene and its dimethyl-derivative yield 
colouring matters with diazobenzenesulphonic acid ; in this respect, the 
substitution of methyl for imido-hydrogen in amidoazimidobenzene has 
had no effect. C. F. B. 


Intramolecular Rearrangement of Isoaldoxime Ethers. By 
Cart NevuBavEr (Annalen, 1897, 298, 187—201).—It has beeen shown 
that when the nitrogen benzyl ether of paranitrobenzaldoxime, in 
alcoholic solution, is heated with a very small quantity of sodium 
ethoxide, a part undergoes conversion into the nitrogen paranitrobenzyl 
ether of benzaldoxime, the action being reversible ; a similar change 
on the part of the benzyl ether. of metanitroisobenzaldoxime is, how- 
ever, not reversible, whilst the benzyl ether of isoanisaldoxime is in- 
different to the conditions described. The author has prepared other 
isoaldoxime ethers, and submitted them to the influence of alcoholic 
sodium ethoxide. 


Benzylisocinnamaldoxime, CHPh:CH:CH 


<r is obtained 


” heating cinnamaldehyde with 8-benzylhydroxylamine hydrochloride 
(1 mol.) and sodium hydrogen carbonate in alcohol ; it crystallises 
from dilute alechol in lustrous, light yellow leaflets, and melts at 
130°. 
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,crystallises 


Benzylorthochlorisobenzaldoxime, O,H,Cl*C 


from petroleum in cubes, and melts at 86°. 


Benzylorthonitroisobenzaldoxime, NO,*C,H vCH< ‘CH,Ph crystal- 


lises from very dilute alcohol in yellowish needles, and melts at 
125—126°. 
Benzylmetanitroisocinnamaldoxime, 


NO," Hy CH:CH-CH<) ‘CH,Ph 


separates from benzene in yellow, lustrous leaflets, and melts at 123°. 
N-CH,Ph 
+ oe 


Benzylparahydroxyisobenzaldoxime, OH*C,H,*CH 


tallises from dilute alcohol in long, colourless needles, and melts at 
203°. 

B-Diparachlorodibenzylhydroxylamine, (C,H,Cl-CH,),N*OH, is ob- 
tained by heating parachlorobenzylic chloride (2 mols.) in alcohol with 
hydroxylamine hydrochloride and sodium carbonate in a reflux ap- 
paratus ; it crystallises from alcohol in white needles, and melts at 
121—122°. , 

Parachlorobenzylparachlorisobenzaldoaime, 

C,H,cl-oH<) ‘CH,-0,H,Cl 


is prepared from dichlorodibenzylhydroxylamine by oxidation with 
potassium dichromate and glacial acetic acid; it crystallises from 
alcohol in lustrous, white plates, and melts at 141°. 
B-Parachlorobenzylhydroxylamine, C,H,Cl-CH,*NH-OH, obtained by 
passing steam into a solution of parachlorobenzylparachlorisobenz- 
aldoxime in 20 per cent. hydrochloric acid, crystallises from light 
petroleum in beautiful, long needles, and melts at 87—88°. The hydro- 
chloride melts at 165—166°. 
Parachlorobenzylisobenzaldoxime, CHPh<) CHSCs! 


lises from dilute alcohol in rhombic leaflets, and melts at 125—126°. 
a Baeeie! separates 


crystal- 


Benzylparachlorisobenzaldoxime, C,H,Cl-CH 


from dilute alcohol in long, prismatic needles, and melts at 121°. 

Of the foregoing ethers, parachlorobenzylisobenzaldoxime and benzyl- 
parachlorisobenzaldoxime undergo molecular rearrangement. 

A convenient method of preparing 8-benzylhydroxylamine consists 
in heating a mixture of acetoxime and benzaldehyde (] mol.) with an 


equal volume of 75 per cent. acetic acid in a reflux apparatus. 
M. O. F. 


Vinylideneoxanilide. By Hans von Pecumann (Ber., 1897, 30, 
CO-NPh 


2791—2794).—This substance, é 00) : which is formed 


when glyoxime-N-pheny] ether (Abstr., 1897, i, 75) is heated with acetic 
anhydride, is more conveniently prepared by boiling oxanilide with 
i? 
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acetic anhydride and sodium acetate. It melts at 208—210°, de- 
colorises permanganate immediately, and reacts with bromine at 0° 
in chloroform solution ; in the latter case, however, hydrogen bromide 
is given off, and the product, which melts at 189° and decolorises 
permanganate, is bromovinylideneoxanilide, C,N,Ph,0,,;CHBr. Al- 
coholic hydrochloric acid decomposes it into its components, whilst al- 
coholic potash hydrolyses it to oxalic acid and ethenyldiphenylamidine, 
NPh:CMe:-NHPh.  Bromovinylideneoxanilide is hydrolysed by al- 
coholic potash to oxanilic acid, aniline, a little oxanilide, and presumably 
bromacetic acid. C. F. B. 
Dyeing with “Substantive” Dyes. By Lio Vienon (Compt. 
rend., 1897, 125, 357—360).—As the result of various experiments, 
the author arrives at the following conclusions. The fixation of sub- 
stantive dyes (for example, congo-red) on cotton is a chemical process, 
since the chemical composition of the dyes influences the fixation to a 
remarkable degree. Diamines (with the exception of orthophenylene- 
diamine) and hydrazines are readily fixed, even when the amido-groups 
are substituted. Diphenyl, azobenzene, ammonia, hydroxylamine, 
and aromatic amines are not fixed. The dyeing of cotton is due to 
the presence of the group =N*R:N= or simply =N-°N= ; it is 
probable that the fixing of the dye is due to the conversion of triad 
nitrogen into pentad, by the addition of cellulose molecules. This 
conclusion is supported by the fact that benzidene and tetramethy]- 
benzidene, in both of which nitrogen is tervalent, can be fixed. But 
tetramethylbenzidene dimethyliodide,C,H,.(NMe,[I),,in which nitrogen 
is quinquevalent, can not. J.J. 8. 
Some Organic Compounds containing Inorganic Radicles, 
By C. A. Auaust Micwaetis (Ber., 1897, 30, 2821—2822. Compare 
the following abstracts).—The radicles SeCl, and TeCl, can readily be 
introduced into various classes of organic compounds, the derivatives 
of the ketones, such as (Ph:CO-CH,),SeCl, being of special interest. 
It is worthy of remark that the compounds of bismuth in which the 
metal is quinquevalent are more stable than those in which it is ter- 


valent. A. H. 
Organic Selenium Compounds. By C. A. Auecust MicHag tis 
and Franz Kuncxei (Ber., 1897, 30, 2823—2828. Compare the 
foregoing abstract, and Abstr., 1895, i, 341).—Selenonaphthyl methyl 
ether, (MeO-C,,,H,),Se, obtained by adding seleny] chloride to an ethereal 
solution of a-naphthyl methyl ether, forms a crystalline mass melting 
at 138°. The corresponding B-compound crystallises in needles, melting 
at 162°. Seleno-a-naphthyl ethyl ether forms small, lemon-yellow needles, 
melting at 149°, whilst the B-compound crystallises in pure white 
needles, and melts at 176°. Selenyl chloride also reacts with phenols 
to form similar compounds. Selenophenol, Se(C,H,-OH),, forms a 
brittle, yellow mass soluble in alkalis. Seleno-B-naphthol crystallises 
in small plates, which have a reddish lustre and melt at 186°. 
Selenylresorcinol, SeO[C,H,(OH),],, has only been obtained in the form 
of a reddish-brown, brittle mass, which melts between 170° and 173°. 
Selenium tetrachloride readily reacts with ketones to form compounds 
which still contain 2 atoms of chlorine. Dichloroselenoacetone 
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(COMe-CH,),SeCl,, crystallises in white needles, which melt at 
82° and emit a vapour which attacks the mucous membrane. It 
decomposes when kept, and is decomposed by boiling water, with 
separation of selenium. Dichloroselenoacetophenone, (COPh’CH,),SeCl,, 
which is much more stable than the acetone derivative, crystallises 
in white needles ; these melt at 122°, and can be preserved without 
undergoing any alteration. With dilute aqueous soda, this compound 
yields acetophenone and selenious acid, but when warmed with more 
concentrated soda, selenium is deposited. With phenylhydrazine, it 
yields a resinous mass. A. H. 


Organic Tellurium Compounds. By E. Rust (Ber., 1897, 30, 
2828—2834,. Compare the foregoing abstracts).—Tellurium tetra- 
chloride crystallises from ether in long yellow needles containing 
1 mol. of the solvent. Dichlorotelluroanisoil, (OMe-C,H,),TeCl,, 
obtained by the action of the tetrachloride on anisoil, crystallises in 
small, yellow needles melting at 190°. When its solution in hydro- 
chloric acid is evaporated with platinum chloride, yellowish-brown 
needles of the platinochloride, (OMe-C,H,),TeCl,,PtCl,, are obtained. 
Dihydroxytelluroanisoil, (OMe-C,H,),Te(OH),, is obtained as an amor- 
phous, white powder on dissolving the dichloro-compound in dilute 
aqueous soda and acidifying with acetic acid ; when heated, it decom- 
poses without melting and dissolves both in acids and alkalis. The 
oxide, (OMe-C,H,),TeO, appears to be formed when the hydroxide is 
gently heated, but has not been obtained pure. Dibromotellwroanisoil, 
(OMe-C,H,),TeBr,, prepared by dissolving the hydroxide in hydro- 
bromic acid, crystallises in yellow needles, and melts at 183°5°, 
Di-iodotelluroanisoil, crystallises in reddish-brown, lustrous plates, 
melting at 170°, whilst the nitrate forms colourless, compact crystals 
melting at 127—128°, and is soluble in water. Dichlorotellwrophenetoil, 
(OEt-C,H,),TeCl,, crystallises in yellow needles, which melt at 185°. 
The dihydroxy-derivative is an amorphous, white powder ; the dibromo- 
derivative crystallises in yellow needles melting at 183°. The nitrate 
crystallises in colourless plates, and melts at 120°. Tellurium tetra- 
chloride combines with phenol in ethereal solution to form an additive 
compound, TeCl,,2PhOH; this is a yellow, crystalline mass, which 
becomes brown at 182—183°. When the tetrachloride is heated with 
phenol, hydrogen chloride is evolved, but tellurium separates out. No 
crystalline products could be obtained by the action of the tetrachloride 
on naphthol, but with resorcinol, reaction takes place, and dichlorotel- 
luroresorcinol, [C;H,(OH),],TeCl,, is produced ; this forms small, yellow 
crystals melting at 188—189°. The corresponding dihydroxy-compound 
is a white, amorphous powder. Like the corresponding selenium 
compound, tellurium tetrachloride readily reacts with ketones. Dichloro- 
telluroacetophenone, (COPh:CH,),TeCl,, crystallises in slender, yellowish- 
white needles, which melt at 186—187°; potassium permanganate 
converts it into tellurous acid and chloracetophenone. The tetra- 
chloride does not react with bromacetophenone. Dichlorotelluropar- 
anisyl methyl ketone, (OMe-C,H,*CO-CH,),TeCl,, erystallises in small, 
white needles melting at 190°. Dichlorotelluroparatolyl methyl ketone 


forms small, white needles melting and becoming green at 200°. 
A. H, 
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Antimony Derivatives of Anisoil and Phenetoil. By Car. 
Loxorr (Ber.,1897,30, 2834—2843).—Trianisylstibine, (OMe-C,H,),Sb, 
may be prepared by the action of sodium on a mixture of bromanis- 
oil and antimony trichloride dissolved in benzene, or by the action 
of bromanisoil on an alloy of antimony and sodium. It crystallises 
in well-developed, colourless rhombohedra melting at 180°5—181°; 
hot concentrated hydrochloric acid converts it into anisoil and 
antimony trichloride. Alcoholic mercuric chloride added to its 
solution in chloroform, produces a white, crystalline precipitate of 
the compound, (OMe*C,H,),Sb,HgCl,, which decomposes without 
melting at 285°; when this is boiled with alcohol, it yields 
paranisylmercuric chloride, HgCl*C,H,;OMe (Michaelis and 
Rabinerson, Abstr., 1890, 1269).  Z'rianisylstibine dichloride, 
(OMe:C,H,).SbCl,, is formed when alcoholic cupric chloride is added to 
a chloroform solution of the stibine, cuprous chloride being also 
formed. It crystallises from benzene in large prisms with 1 mol. of 
the solvent; these melt at 82—83°, whilst the pure substance 
melts at 116—117°. TZvianisylstibine dibromide, (OMe*C,H,),SbBr,, 
formed by the direct union of the stibine with bromine, crystallises in 
thin plates melting at 123°; it also separates from benzene in prisms 
containing 1 mol. of the solvent and melting at 81—82°. The di-iodide 
forms yellow, monosymmetric plates, which melt at 116°; the nitrate, 
which can be prepared by the action of silver nitrate on the bromide 
in alcoholic solution, crystallises in short, slender needles, which melt 
and decompose at 217°. Trianisylstibine oxide, (OMe*C,H,),SbO, ob- 
tained by the action of alkalis on the halogen compounds, forms crystal- 
line crusts melting at 191°; acids convert it into the salts described 
above. 

Chlorine acts energetically on the stibine, resinous products being 
formed. When the chlorination is effected in a well-cooled chloroform 
solution, however, dichloranisylstibine trichloride, (OMe*C,H,Cl,),SbCl,, 
is produced, which forms colourless crystals melting at 184°; tri- 
chloranisoil, [OMe:Cl, =1:2:4:6], is also produced in the reaction. 
Dichloranisylstibic acid, (OMe*C,H,Cl,),Sb0°OH, formed by the action 
of water on the foregoing compound, is a white, amorphous powder 
which melts and decomposes at 228—229°, and is insoluble in water and 
alcohol, but dissolves in aqueous soda and in alcoholic hydrogen chloride. 

Triphenetylstibine, (OEt’C,H,),Sb, crystallises in nodular aggregates 
of needles melting at 82—83°, and is decomposed by hydrochloric 
acid into phenetoil and antimony trichloride. The mercurochloride, 
(OEt:C,H,),Sb,HgCl,, is a white, crystalline, insoluble powder which 
decomposes at 225°. Paratriphenetylstibins dichloride crystallises with 
difficulty and melts at 84°; the dibromide crystallises in slender, 
asbestos-like needles melting at 110—111°; the di-iodide in prisms 
melting at 121—122°, whilst the nitrate separates in crystalline crusts 
which melt at 151—152°. The corresponding oxide could not be 
obtained. Chlorine produces a mixture of chlorinated diphenetylstibine 
chlorides, which are decomposed by water. A. H. 


Some Aromatic Bismuth Compounds. By ARNoLD GILLMEISTER 
(Ber., 1897, 30, 2843—2850. Compare the foregoing abstracts).— 
Bismuthtripheny! does not appear to form a di-iodide, since when it is 
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acted on by iodine, or when the chloride is treated with potassium 
iodide, bismuthodiphenyl iodide, Ph,Bil, is produced ; this crystallises in 
yellow needles melting at 133°, and is decomposed by alcohol, bismuth- 
oxyiodide being formed. Bismuthotripheny] is completely decomposed 
by a mixture of nitric and sulphuric acids, whereas the dichloride and 
the nitrate can readily be nitrated. Bismuthodinitrotriphenyl dinitrate, 
(NO,*C,H,),PhBi(NO,),, obtained by the action of nitric and sulphuric 
acids on the nitrate, crystallises in flat, lustrous, yellowish prisms, 
which explode feebly at about 150°. The corresponding dichloride is 
precipitated when hydrochloric acid is added to a solution of the 
nitrate in acetic acid ; it crystallises in slender, white needles which 
melt at 136°, and detonate slightly when rapidly heated. Ortho- 
bismuthotritolyl, Bi(C,H,Me),, obtained by the action of orthobromo- 
toluene on an alloy of bismuth with sodium, crystallises in colourless 
rhombohedra, which are isogonous with those of caic spar and melt at 
128°5° ; it is decomposed by hot concentrated hydrochloric acid, toluene 
being formed. The dichloride, (C;H,Me),BiCl,, formed by the direct 
combination of bismuthotritolyl with chlorine, forms white, rhombic 
crystals melting at 160°. The dibromide crystallises in yellow needles 
which melt at 125°, and gradually decompose on exposure to the 
air. The nitrate also forms rhombic crystals, and decomposes 
suddenly when heated. 

Parabismuthotrixylyl, (C,H,Me,),Bi, forms snow-white, matted 
needles which melt at 194°5° and are decomposed when heated with 
hydrochloric acid ; the dichloride melts at 167°5° and the dibromide 
at 130°. Parabismuthotricumyl forms lustrous, rhombohedral tablets 
melting at 159°; the dichloride melts at 208°, and the dibromide at 
150°. Pseudocumene and mesitylene derivatives could not be obtained. 
Parabismuthotrianisyl, (OMe*C,H,),Bi, was obtained in small quantity 
from bromanisoil in the usual way. It forms lustrous cubes, melts at 
190°, and is at once decomposed in the cold by hydrochloric acid. This 
compound is accompanied by paradianisyl, (OMe*C,H,)., which crystal- 
lises in colourless, lustrous plates melting at 172°, and readily sublimes. 
Hydriodic acid converts it into paradiphenol. Bismuthotrianisyl di- 
bromide crystallises in yellow needles melting at 103°, and is very 
stable. Chlorine converts the trianisyl compound into bdismuthotri- 
chloranisyl dichloride, (OMe*C,H,Cl),BiCl,, which melts at 133°. Para- 
bismuthotriphenetyl forms monosymmetric prisms melting at 73°. No 
halogen derivatives could be obtained. A. H. 


Halogen Derivatives of Phenyl Methyl Ketone. By A. CoLLer 
(Compt. rend., 1897, 125, 717—719).—Chloracetic chloride and brom- 
acetic chloride in presence of aluminium chloride and carbon bisulphide 
act readily on chlorobenzene and bromobenzene, yielding dichloro-, 
dibromo-, or chlorobromo-derivatives of phenyl methyl ketone. Para- 
chlorophenyl chloromethyl ketone melts at 101—102°. Gautier obtained 
the same compound by the action of chlorine on parachloropheny] methyl 
ketone. Parabromophenyl chloromethyl ketone melts at 116—117°; 
parachlorophenyl bromomethyl ketone at 96—96°5° ; and parabromophenyl 


bromomethyl ketone at 109—109°5°. 
All these derivatives crystallise in slender, colourless needles and 
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dissolve in alcohol, especially on heating. When oxidised, the acetyl 
group is removed and parachloro- or parabromo-benzoic acid is obtained. 
C. H. B. 


Ethylic Quinoltetracarboxylic Acid from Ethylic Acetone- 
dicarboxylic Acid. By Hans von Pecumann and Lupwic WoLMAN 
(Ber., 1897, 30, 2569—2571).—After ethylic diacetylsuccinic acid had 
been synthesised by the action of iodine on the sodium compound of 
ethylic acetoacetate, a similar experiment was tried with the disodium 
compound of ethylic acetonedicarboxylate, and it was found that, under 
the conditions of experiment, 2 mols. of the disodium compound 
condensed, forming 4 mols. of sodium iodide and the corresponding 
diketohexamethylene compound. The latter, however, is oxidised at 
the moment of its formation by the free iodine present, and converted 
into ethylic quinoltetracarboxylic acid melting at 133—133°5°. . 
J. F. T. 


Decomposition of Alkyl-sulphonates by Water, Acids, and 
Salts. By J. H. Kastiz, Paut Murritt, and Jos. C. Frazer (Amer. 
Chem. J., 1897,19,894—901).—In continuation of Kastle and Murrill’s 
previous work on the saponification of alkyl sulphonates by alcohols 
(Abstr., 1895, i, 370), the authors have determined the velocity of the 
decomposition of ethylic parabromobenzenesulphonate by water, alcohol, 
acids, and salts. In the case of water and aqueous solutions, complete 
mixture was effected by adding acetone. The progress of the action 
was determined from time to time by titrating with standard alkali, 
and in the case of the halogen acids and salts it was found necessary 
also to estimate the quantity of halogen which had not entered into 
reaction, by means of silver nitrate, since not only is the sulphonate de- 
composed by the water, but ethylic haloid is also formed. A. S. 
Loevenhart has obtained ethylic iodide in quantity by the action of 
potassium iodide on ethylic parabromobenzenesulphonate in solution in 
alcohol or acetone. 

The velocity of the action in the case of water was found to be 3°5 
times as great as for ethylic alcohol, whilst acids and salts were found to 
react much more rapidly than water alone. Rise of temperature 
causes a great increase in the velocity of decomposition, hydrochloric 
acid, for instance, at 98° effects as much decomposition in 20 
minutes as it does in 10 days at the ordinary temperature. In some 
cases, the distribution of decomposition between the acid and the water 
was independent of temperature ; with hydrochloric acid at the ordinary 
temperature, 72 per cent. of the sulphonate was decomposed by the 
acid and 16 per cent. by the water, whilst at 98°, 71 per cent. was de- 
composed by the acid and 16 by the water. Hydrochloric, hydro- 
bromic, and hydriodic acid bring about the same amount of decomposi- 
tion, and this is the case also with magnesium chloride and calcium 
chloride. E. W, W. 


Benzenesulphinic Acid as a Reagent. By Oscar HINsBERG 
(Ber., 1897, 30, 2803—2805).—Benzenesulphinic acid (which has al- 
ready been shown to unite with substances of quinonoid structure, form- 
ing sulphones ; Abstr., 1896, i, 684) unites also with tetramethyldi- 
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amidobenzhydrol in dilute hydrochloric acid solution (when the latter 
substance must be formulated NMe,*C,H,-CH:C,H,-NMe,Cl), yield- 
ing an additive compound, presumably 
NMe,°C,H,*CH,*C,H,(NMe,)*SO,Ph. 
This melts at 194°, is stable to acids and alkalis, and is oxidised by 
potassium permanganate and dilute sulphuric acid to a ketone that 
contains sulphur, presumably N a ee ae 
. F. 


Paratoluenesulphinic Acid. By F. Arrnur HAtssie (J. pr. chem., 
1897, 56, 213—241. Compare next abstract, and Abstr., 1896, i, 684). 
—When ammonia is passed into a solution of paratoluenesulphinic 
acid in alcoholic or ethereal solution, the ammonium salt of the acid is 
obtained, which crystallises from alcohol in colourless needles melting 
and decomposing at 175°. If the reaction takes place in benzene solu- 
tion, the ammonium salt of paratoluenesulphonic acid and paratoluene- 
disulphoxide are formed. Presumably, the ammonia acts first as a re- 
ducing agent, whereby 2 molecules of the sulphinic acid each give 
up a hydrogen and an oxygen atom, and the two SO groups become 
changed to SO,°S, a third molecule becoming oxidised to the sulphonic 
acid. 

Aromatic amines react with paratoluenesulphinic acid, giving salts 
which, when strongly heated, yield blue to red violet resins, from which 
the colouring matters could not be isolated. The aniline salt crystal- 
lises in colourless needles melting at 118°; the orthotoluidine salt in 
colourless needles melting at 124° ; the paratolwidine salt in needles melt- 
ing at 140°, and the metaxylidene salt,in white needles melting at 129°5°. 
With phenylhydrazine, a salt is obtained as colourless, asbestos-like 
needles melting at 159—160° with decomposition ; and with hydrazine 
hydrate, a salt as glistening leaflets melting partially at 107°, and de- 
composing entirely at 140°. : 

Phenylparatoluenesulphazide, C,H,Me*SO,*NH*NHPh, is prepared by 
the action of phenylhydrazine on paratoluenesulphonic chloride ; it crys- 
tallisesfromalcoholin beautiful needles melting and decomposing at 155°. 
When treated with sodium hydroxide, it is converted into benzene, 
nitrogen, water, and sodium paratoluenesulphinate ; at the same time, a 
red, crystalline substance melting at 65° is obtained, but in quantity too 
small for further investigation. The same sulphazide is also produced 
together with paratoluenedisulphoxide when paratoluenesulphinic acid 
is acted on with phenylhydrazine hydrochloride. 

By the action of hydrazine hydrochloride on paratoluenesulphinic 
acid, paratoluenedisulphoxide is obtained, together with a substance 
crystallising from alcohol in clear needles and melting at 180°5° with 
decomposition. Its aqueous solution reacts feebly acid, and reduces 
ammoniacal silver nitrate at ordinary temperatures. It yields a benzoyl 
derivative crystallising from alcohol in needles melting and decompos- 
ing at 209°5°, but the constitution of this substance has not so far been 
satisfactorily determined. Phenylmethylhydrazine and paratoluenesul- 
phinic acid give rise to a salt crystallising from alcohol in silken needles 
melting at 126° ; this, when treated with hydrochloric acid, is transformed 
into a substance of the composition C,,H,,8,0,N,. Neither by this re- 
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action nor by the action of phenylmethylhydrazine on paratolucnesul- 


phonic chloride could the corresponding sulphazide be obtained. 

Free hydroxylamine reacts with paratoluenesulphinic acid, giving rise 
to paratoluenesulphonamide, and the hydroxylamine salt of the acid as an 
intermediate product. The action with 8-dibenzylhydroxylamine is com- 
plex; the products are benzaldehyde, paratoluenedisulphoxide, benzyl- 
isobenzaldoxime, paratoluenesulphinic acid B-benzylhydroxylamine form- 
ing mother-of-pear], glistening leaflets melting at 176°,and the B-dibenzy/- 
hydroxylamine salt as small crystals melting at 156°. 

By melting acetoxime or a-benzaldoxime with paratoluenesulphinic 
acid, the ammonium salt of the acid and paratoluenesulphonamideare pro- 
duced ; but if the action take place in acetic acid solution, with acetoxime, 
paratoluenedisulphoxide and ammonium paratoluenesulphonate are 
formed, and with benzaldoxime a condensation product iusoluble in 
alcohol, ether, and benzene, and soluble only with decomposition in 
acetic acid ; it melts at 124°, and is converted by dilute alkalis into 
benzaldehyde, paratoluenesulphonamide, and paratoluenesulphinic acid. 

A. W. C. 


Derivatives of Paratoluenesulphinic Acid. By Ernst von 
Meyer (J. pr. chem., 1897, 56, 272. Compare preceding abstract, and 
Abstr., 1896, i, 684).—A preliminary note on the compounds formed 
by the action of certain diazo-compounds on paratoluenesulphinic acid. 
The substance, N, »>Ph:SO,*C,H,Me, forms beautiful, yellow crystals 
melting at 94:°5°. When acted on by aniline, methyl-, or dimethyl- 
aniline or quinoline in alcoholic solution, it is converted into a sub- 


stance of the composition C,,H,,S,0,N,, which is probably diparatolyl- 
sulphone phenylhydrazine ; this forms white needles melting at 198°. 
A. W. C. 


A Transformation of Tetrahydropyrone Derivatives. By 
PaweE. Iw. Perrenxo-KritscHenko and D. Prornixorr (Ber., 1897, 
30, 2801—2803).—When acetonedicarboxylic acid is mixed with three 
times the quantity of benzaldehyde, the product shaken with dilute soda, 
and the solution, after being freed from excess of benzaldehyde by extrac- 
tion with ether, is acidified, diphenyltetrahydropyronedicarboxylic acid, 
co<oHy COOH}. pani separates as a semi-solid mass. It 


PP ie: loses carbonic anhydride, and the product is diphenyltetra- 


hydropyrone, CO<SH ‘CHEP>O; this melts at 131°. When its 


alcoholic solution is warmed with a few drops of hydrochloric acid, 
dibenzylideneacetone, CO(CH:CHPh),, is formed. C, F. B. 


Action of Tetrazodiphenyl Chloride on Benzene. By E. 
CasteLianeta (Ber., 1897,30, 2799—2801).—Tetrazodipheny] chloride, 
Cl-N,°C,H,°C,H, ‘N, ‘Cl, is prepared by dissolving benzidine in absolute 
alcohol, passing in gaseous hydrogen chloride, adding amylic nitrite at 
5°, and then ether ; ; it explodes at 106—-108° or when struck, and 
keeps well in the dry state. When it is heated on the water bath 
with excess of benzene and a little aluminium chloride, it yields a 
mixture of parachloroparadiphenylbenzene, C,H,Cl:C,H,Ph, melting at 
290 —220°5°, with paradichlorodiphenyl, O,H,Cl-C,H,Cl, the latter of 
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which is rather more soluble in alcohol than the first ; no bipheny]l- 
diphenyl, C,H,Ph:C,H,Ph, is formed. C. F. B. 


Aromatic Hydroxyketones. By Emitio Nog.tine and ALFRED 
Meyer (Ber., 1897, 30, 2590—2595).—2:3:4:3': 4'-Pentahydroxy- 
benzophenone, C,H,(OH),*CO°C,H,(OH),, obtained by heating proto- 
catechuic acid with pyrogallol and zine chloride at 140—145°, 
crystallises with 2H,O in slender, light yellow needles, and melts when 
dry at 192—193°. Concentrated sulphuric acid converts it into 
protocatechuic acid and decomposition products of pyrogallol. 

An isomeric compound, [(OH),=3:4:5:3':4'], is produced when 
gallic acid is heated with catechol and zinc chloride ; it also crystallises 
in light, yellow needles with 2H,O, but melts at 266° ; like its isomer- 
ide, it yields protocatechuic acid when heated with ’ sulphuric acid. 
This reaction shows the constitution of the two compounds. 

2:4:3': 4'-Tetrahydroxybenzophenone, CO[C,H,(OH),},, obtained from 
protocatechuicacid and resorcinol, forms brownish-yellow crystals contain- 
ing 2H,O, and melts at 199°. 2 :3:4-7rihydroxyphenyl 3-hydroxy-B-naph- 
thyl ketone, OH:C,,H,*CO’C,H,(OH),, is prepared from f-hydroxy- 
naphthoic acid and pyrogallol ; it forms small, yellow crystals melting 
at 287—289°. When heated with resorcinol and zinc chloride, 
B-hydroxynaphthoic acid yields a substance which is probably a mix- 
ture of the ketone with hydroxyxanthone formed from it by loss of 
water. Pentahydroxy- and tetrahydroxy-benzophenone have been 
previously described in the German Patent No. 72446, belonging to 
the Hochst company. A. H. 


New Method of obtaining Colouring Matters of the 
Malachite-Green Series. By Emitio Norttine (Ber., 1897, 30, 
2588—2590).—Benzanilide and its derivatives usually react with ter- 
tiary aromatic amines in presence of phosphorus oxychloride to form 
derivatives of dialkylamidobenzophenones. (German Patent, 41751). 
When, however, a hydroxy-group is present in the ortho-position in 
the benzoic acid residue the reaction takes another course, and a com- 
pound of the malachite-green series is produced. Thus salicylanilide 
and dimethylaniline react to form a green colouring matter which on 
reduction yields the leuco-base obtained by O. Fischer from salicyl- 
aldehyde and dimethylaniline (Abstr., 1882, 392). Orthocresotic ani- 
lide yields a similar compound, whereas the anilides of meta- and para- 
hydroxybenzoic acid and of orthonitro- and orthamido-benzoic acid 
yield no compound of this class. A green colouring matter is also 
formed from the anilide of orthohydroxynaphthoic acid. A. H. 


Paradinitrodibenzyldisulphonic Acid. By Curistorx Ris and 
SARL Simon (Ber., 1897, 30, 2618—2620).—Sodium paradinitrodibenzyl- 
disulphonate can readily be prepared by the action of aqueous soda 
and sodium hypochlorite on sodium paranitrotolueneorthosulphonate ; 
it crystallises in colourless needles, and deflagrates at a high tempera- 
ture. Alkalis convert it into yellow substances, and it appears 
probable that the yellow substance described by Bender (Abstr., 1895, 
i, 287) as potassium paradinitrodibenzyldisulphonate is in reality such a 
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Anilineazo-a-Naphthol. By Orro N. Wirt and Jens Depicuen 
(Ber., 1897, 30, 2655—2667. Compare Abstr., 1894, i, 606).—In 
many respects the behaviour of anilineazo-a-naphthol is inconsistent 
with the view that it is the exact analogue of hydroxyazobenzene. Its 
resistance to ordinary methods of alkylating phenols, for instance, and 
the pronounced basic character of the colouring matter and its ethers, 
serve to differentiate it from the type in question. 

The general method of preparing azo-colouring matters is not the most 
suitable for the production of anilineazo-a-naphthol, as the unmodified 
process gives rise also to a disazo-compound ; this bye-product is not 
formed, however, if the operation is carried out in alcoholic solution. 
An ice-cold solution of diazobenzene chloride, prepared from 93 grams 
of aniline dissolved in 200 c.c. of concentrated hydrochloric acid and 
250 ¢.c. of water, is added to a cooled solution of 155 grams of a-naph- 
thol in 2000 c.c. of alcohol, anilineazo-a-naphthol hydrochloride being 
slowly deposited from the liquid ; the azo-compound is obtained by dis- 
solving the hydrochloride‘along with potassium acetate in boiling glacial 
acetic acid, from which it separates in reddish-brown crystals with green 
reflex. It melts at 206°. The potassium derivative forms large, red- 
dish-brown crystals, with feeble metallic lustre. 

The compound, C,.H,.N,0,, arising from elimination of two hydrogen 
atoms from 2 molecules of anilineazo-a-naphthol, is prepared by the 
action of oxidising agents such as ferric chloride and potassium dichro- 
mate, which when added to a solution of the potassium derivative, pre- 
cipitate a mixture of unaltered colouring matter and the product of its 
oxidation ; it is also obtained by the action of nitrosodimethylaniline, 
and by protracted treatment with boiling glacial acetic acid, in which 
it is insoluble. (Compare Fischer and Hepp, Abstr., 1892, 1476.) The 
substance forms deep red crystals, and melts and decomposes at 
245—246° ; itis insoluble in ordinary media, and is devoid of basic 
properties. The solution in cold concentrated sulphuric acid is violet. 
The acetyl derivative crystallises from toluene in lustrous, orange-red, 

dichroic needles, and melts at 264—265°. 

When the oxidation product from anilineazo-a-naphthol is reduced 
with tin and hydrochloric acid, diparamidonaphthol is produced, and 
when the hydrochloride of this base is oxidised with concentrated nitric 
acid, dinaphthaquinone, C.,H,,0,, is obtained ; it begins to decompose at 
270°, and yields £-dinaphthy! when heated with zinc dust. The com- 
pound obtained by oxidising anilineazo-a-naphthol, therefore, has the 
constitution NPh:N-C,,H,(OH)-C,,H,(OH):-N:NPh. 

It has been already stated that the new colouring matter forms a 
violet solution in concentrated sulphuric acid. If the liquid is gently 
heated it becomes blue, and when poured into water yields a dark brown 
precipitate, which becomes orange on treatment with soda; the com- 

pound, C,,.H,,.N,O, obtained by this method is purified by precipitating 
its solution in phenol with alcohol, and subsequently crystallising 
from boiling xylene. It forms lustrous, orange-red crystals, and melts 
at 290—291°, when decomposition begins ; the substance is insoluble 
in dilute acids and alkalis, and the solution in concentrated sulphuric 
acid is blue. Reduction converts it into the crystalline hydrochloride 
of a new compound. M. O. F. 
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A General Reaction of Aromatic Quinones. II. By Srecrriep 
BLUMENFELD and Pau Frriepianper (Ber., 1897, 30, 2563—2568. 
Compare Abstr., 1897, i, 473).—There are only two possible ways of 
formulating a substance formed by the condensation of a quinone 
with a phenol without elimination of water, for either the product isa 
hydroxy-derivative of a hydrocarbon, or the two rings are joined by 
means of oxygen, thus forming a hydroxy-derivative of an ether ; for 
instance, the product of condensation of a-naphthaquinone with pyro- 
gallol may be either a pentahydroxyphenylnaphthalene or a tetra- 
hydroxypheny] naphthylether. Since, on investigation, this compound 
was found to yield a tetracetyl derivative, the latter formula is evi- 
dently the correct one. 2 : 3-Dihydroxyphenyl 1 : 4-dihydroxy-2-naphthyl 
ether, C,,H,(OH),*O-C,H,(OH),, formed by the condensation of a-naph- 
thaquinone with pyrogallol in glacial acetic acid solution, crystallises 
from the latter in pale grey needles melting and decomposing at 
240—246°, the tetracetyl derivative crystallises from glacial acetic acid 
in colourless needles melting at 165—170°, whilst the benzoyl derivative 
forms white needles melting at 203—205°. Dihydroxydi-a-naphthy/ ether, 
C,,H;(OH),*O°C,,H, [(OH),:O=1:4: 2], formed by the condensation 
of a-naphthaquinone with a-naphthol, crystallises in colourless needles 
melting at 240—245°, the diacetyl derivative crystallises from glacial 
acetic acid and softens at 240°, remaining, however, solid at 300°. 
8-Naphthaquinone, on condensation with pyrogallol, yields 2 : 3-di- 
hydroxyphenyl 1 : 2-dihydroxynaphthyl ether, C,)H,(OH),*O-C,H,(OH),, 
which, after recrystallisation, melts at 242—245°, and the tetracetyl 
derivative at 184—188°; with a-naphthol, @-naphthaquinone yields 
1 : 2-dihydroxydinaphthyl ether, C,,H,(OH),*°O°C,,H,, which does not 
show a sharp melting point the diacetyl derivative melts at 220°. 
B-Naphthaquinone and resorcinol produces 3-hydroxyphenyl 1 : 2-di- 
hydroxynaphthyl ether, C,,H,(OH),*O°C,H,°OH ; this separates from its 
glacial acetic acid solution on dilution with water and melts at 
236—240°. The étriacetyl derivative melts at 169—170°. 
Benzoquinone combines with a-naphthol and resorcinol, forming in 
the first case trihydroxydiphenyl ether, C,H,(OH),*O°-C,H,(OH) 
[((OH),:0:0H=1:4:1': 3], which erystallises with difficulty and 
yields a benzoyl compound which separates from alcohol in white 
needles melting at 188—191°. J. F. T. 


Isomeric Change of Dihydrocarvone into Carvenone. By 
Iwan L. Konpakorr and Tu. Gorsunorr (J. pr. chem., 1897, 56, 
248—257).—When a solution of A,.-dihydrocarvone in light petrol- 
eum is saturated with hydrogen bromide, the former substance is 
converted into carvenone. During the reaction a small amount of a 
bromo-derivative is formed, which, on treatment with zinc dust, is com- 
pletely converted into the same carvenone, boiling at 232——233° at 
758 mm. It has a sp. gr.=0°921 at 20°/20°, and a refractive index 
Np = 147664 at 20°, corresponding with a molecular refractive index 
of 46°63 (calculated 46°76). 

Dihydrocarvone takes up the elements of hydrogen chloride when 
treated with the latter in acetic acid solution. The chloroketone formed 
boils at 155:-5—157° at 15 mm. ; has a sp. gr. = 10266 at 20°/20°; a 
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refractive index »)=1'47877, and is levorotatory; ap= — 11°72. 
When heated on the water bath for 2 hours with alcoholic soda, it 
loses completely the elements of hydrogen chloride, yielding carone 
boiling at 101—102° at 15 mm. It has a sp. gr. = 0°9575 at 21°/21° : 
a refractive index np = 1:47664, and is dextrorotatory ; ap = + 174°36°. 
It is readily oxidised on treatment with potassium permanganate. 
The investigation is proceeding. A. W. C. 


Menthonecarboxylic Acid and Menthonedicarboxylic Acid. 
By GiusEPPE Oppo (Gazzetta, 1897, 27, ii, 97 —116).—On treating men- 
thone in absolute ethereal solution with sodium wire, a large part of the 
metal is rapidly dissolved, whilst the remainder only dissolves on pro- 
longed ebullition ; 1 atom of sodium requires 14 molecules of menthone 
for its solution. The liquid is saturated with carbonic anhydride, cooled 
with powdered ice, and the two layers separated ; the ethereal solution, 
besides menthol and menthone, contains Beckmann’s menthopinacone 
(Abstr., 1897,i, 248). On acidification with hydrochloric acid, the aqueous 
layer deposits an oil which can be extracted with ether; the ethereal 
solution, on evaporation, yields a mixture from which light petroleum 
extracts menthonecarboxylic acid, and leaves Briihl’s menthonedicarb- 
oxylic acid (Abstr., 1892, 200). The petroleum extract is washed with 
sodium carbonate solution, and the latter acidified and extracted with 
ether ; on evaporating this ethereal solution, menthonemonocarboxylic 
acid is obtained. 

ani pomangd <iepeeer is a heavy, colour- 
H,* CHPr- CO 

less, nearly odourless oil, which yields menthone when heated with dilute 
sulphuric acid ; it is sparingly soluble in water, and its solution turns 
violet with ferric chloride. The silver salt, C,,H,,O-COOAg, is a floccu- 
lent, white precipitate. On treating the acid with sodium nitrite and 


acid at ordinary temperatures, isonitrosomenthone, Hy CHMe: —". 
H,* CHPr: CO 
is obtained, together with a reddish oil insoluble in alkalis, which is 
probably an orthodiketone of the constitution ee es iso- 
H,:CHPr- CO 
nitrosomenthone is an oil which gives a yellow solution in alkalis. 
On reduction with zine dust and acetic acid in dilute alcoholic solu- 
(fH CMe: GH HH, as an oil ‘smelling 
H,* CHPr: CO 
like camphoramine ; the hydrochloride crystallises in colourless prisms 
melting at 181—-183°, and the platinochloride in red prisms which melt 
and decompose at 175—180° ; apparently it yields thymol on heating. 
Menthonedicarboxylic acid, which has the constitution 
CH, CHMe: (COOH), ai | jee H:- COOH 
H,: CHPr- CO H,* CPr(COOH): CO : 
melts at 140—141° with decomposition, not at 128°5°, as stated by 
Briihl (loc. cit.) ; when treated with diazobenzene chloride, it yields a 
compound which ecrystallises in dark-red crystals melting at 126—128°. 
W. J. P. 


Menthonecarboxylic acid, 


tion, it yields menthoneamine, 
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Borneols and their Ethers. By Jutes Mineuin (Compt. rend., 
1896, 128, 1296—-1298).—A method is described for separating dextro- 
borneol from levoisoborneol in the mixture obtained by the reduction 
of camphor. 

The author is of opinion that the phenomenon observed,by Mont- 
golfier on the etherification of a mixture of dextroborneol and levo- 
isoborneol, and on subsequent hydrolysis, numely,°an increase in the 
dextrorotatory power, is not due to a partial conversion of the Liso- 
borneol into d-borneol, but is due to the fact that borneol is more 
readily etherified than isoborneol. J.J.8. 


Camphoquinone. By Orro Manasse and Ernst Samuet (Ber., 
1897, 80, 3157—3161. Compare Abstr., 1897, i, 290).—The acid 
C,)H,,0, is obtained by dissolving finely-powdered camphoquinone in 
15 parts of concentrated sulphuric acid, which is cooled and agitated 
during the process ; after a short interval, the new substance is pre- 
cipitated by pouring the liquid on toice. It dissolves with great difficulty 
in cold water, but is soluble in 20 parts at 60°, separating from the 
solution in slender needles melting at 67—68°; it contains 1H,0, 
which is removed in the desiccator or on exposure to a temperature of 
50°, the anhydrous acid, which is very hygroscopic, melting at 97—98°. 
The acid is readily soluble in common organic solvents, excepting 
petroleum, from which it crystallises in long, slender needles melting 
at 97—98°; it is monobasic in character, and exhibits the properties 
of an aldehyde or ketone, producing a metallic mirror when boiled 
with water and silver oxide, and developing a reddish-violet coloration 
with a sulphurous acid solution cf magenta. It is somewhat stable 
towards potassium permanganate, and resists the action of boiling 
50 per cent. sulphuric acid, but is readily oxidised by a solution of 
bromine in caustic soda. The oxime crystallises from chloroform in 
glistening leaflets, and melts at 163—164°; it is readily soluble in 
acids and alkalis, but dissolves with some difficulty in water. The 
phenylhydrazone crystallises from dilute alcohol, and melts at 123—124°. 
The semicarbazone separates from alcohol as a microcrystalline powder 
and melts at 217—218°; it dissolves readily in sodium carbonate, and 
the alcoholic solution reddens litmus. 

When camphoquinone is exposed to the vapour of bromine, it is 
converted into the compound, C,,H,,Br,0,, which crystallises from 
benzene in lustrous prisms and melts at 197—198°. If bromination 
is carried out by adding bromine to the quinone until* action ceases, 
and heating the product on the water bath, the compound, C,,H,,Br,O,, 
is produced ; this, which crystallises from alcohol in long, lustrous 
needles, and melts at 137—138°, is not identical with z-dibromo- 
camphoric anhydride. M. O. F. 


Camphor Compounds. By GiusEppE Oppo (Gazzetta, 1897, 27, 
ii, 117—131).—On heating camphoquinone with hydrazine hydro- 
chloride in acetic acid solution, biscamphanonazine, 


-N’N: 
OF Cte 


is obtained ; it erystallises in colourless scales melting at 217—218°, 
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is hydrolysed by fuming hydrochloric acid, and is identical with 
Angeli’s azocamphanone (Abstr., 1895, i, 61). 

Camphoquinone and hydriodic acid do not react in presence of red 
phosphorus at 115—125°, but at 150° the quinone is wholly converted 
into camphoric acid. 

Bromocamphocarboxylic acid does not react with nitrous acid, but, 
under similar conditions, camphocarboxylic acid yields isonitroso- 
camphor (Abstr., 1893, i, 422); the bromo-acid should therefore 
contain the group -CBr(COOH)-CO- and its ready conversion into 
bromocamphoric acid indicates that the bromine is attached to the 
same carbon atom in both acids. 

a-Dibromocamphor is converted by sodium in boiling ethereal solu- 
tion into monobromocamphor and a dibromodicamphor, C.)H,Br,0, ; 
the latter crystallises in thin, white needles melting at 128—129°, and 
slowly decomposes with evolution of hydrogen bromide. Under 
similar conditions, 8-dibromocamphor loses both bromine atoms, yield- 
ing a substance not yet examined. 

In connection with the recent sitting of the Brunswick Natwr- 
FSorscherversammlung respecting the constitution of camphor, the 
author concludes that it is not yet possible to definitely state the 
constitution of this substance. W. J. P. 


Conversion of Sulphocamphophenol into Dinitrocresol. By 
Pau CazENEUVE (Compt. rend,, 1896, 123, 1293—1295).—The com- 
pound previously obtained by the action of cold fuming nitric acid on 
the two sulphonated camphophenols and described as a tetranitro- 


derivative, C,H,O( Gare Siheeeel | (Abstr., 1890, 1153), is now 


proved to be the dinitro-orthocresol {Me : OH : (NO,),=1:2:3 :5] pre- 
viously obtained by Nevile and Winther (Trans., 1880, 631). 
J. J.8. 


Asymmetrical Alkylphenylhydrazines and some of their 
Derivatives. By C. A. Avaust Micnar.is (Ber., 1897, 30, 
2809—2821. Compare Ber., 20, 2485).—The hydrochlorides of the 
asymmetrical alkylphenylhydrazines can readily be freed from phenyl- 
hydrazine hydrochloride by recrystallisation from chloroform or 
benzene, in which the latter is either insoluble or only sparingly 
soluble. 

[With G. Rosiscu.]—a-Phenylethylhydrazine, NH _*NEtPh.—This is 
best prepared by the action of ethylic iodide on sodium phenylhydr- 
azine (Abstr., 1889, 1158). It boils at 237° (corr.) and has a sp. 
gr.=1:018 at 15°. It readily reacts with pyruvic ac.d to form a 
derivative which on heating with hydrochloric acid at 60° yields 
ethylindolecarboxylic acid (E. Fischer and O. Hess, Ber., 1'7, 565). 
When this acid is heated at 190—195°, carbonic anhydride is evolved 


and 1’-ethylindole, OH. < n> cH, produced; the latter boils at 


252—253° (corr.) and has a sp. gr. =1'2563 at 15°. Its picrate 
crystallises in red needles and melts at 105°. Dichlorethyloxindole, 


C,H, Go1 Oo obtained by the action of sodium hypochlorite on 


ethylindolecarboxylic acid, crystallises in yellowish prisms melting 
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at 56°; dibromethyloxindole crystallises in yellow prisms melting 

at 95—96°. Water converts these halogen derivatives into ethyl- 

y-isatin, whilst aqueous soda yields sodiwm ethyl-p-isatate, 
NHEt-C,H,*CO-COONa. 

Ethyldioxindole, C HoH (OH) >CO, which can readily be prepared 

by the reduction of Pea oe crystallises in colourless prisms 

which soften at 143° and melt at 154—155°. 1'-Hthylowindole, 


HO 00, obtained by the reduction of dibromethyloxindole, 


cr ed. in needles and is probably identical with that prepared 
by Baeyer and Comstock by the ethylation of oxindole (Abstr., 
1883, 1130). 

a-Phenylpropylhydrazine, NH,*NPrPh, which boils at 247° (corr.) 
and has a sp. gr. = 0°9471, reduces Fehling’s solution only very slowly 
in the cold and has an odour which resembles that of onions. 1'-Pro- 


pylindolecarboxylic acid, CH <p> e: COOH, prepared in a similar 


manner to the ethyl compound, crystallises in white needles which 
melt at 170°, and then sublime and decompose into carbonic anhydride 
and 1'-propylindole ; the latter is a colourless oil, which boils at 265° 
(corr.) and has a sp. gr. = 10559 at 15°. Its pierate forms red needles 
melting at 67°. Dichloropropyloxindole crystallises in yellowish needles 
melting at 67°; the dibromo-derivative forms prisms melting at 97°. 
V -Propyl-w- -isatin crystallises in slender, bright-red needles melting at 

Barium propyl-y-isatate, obtained by the action of baryta water 
on dichloropropyloxindole, crystallises in silky, yellow needles. The 
B-oxime, C,H <Q(N-00) > melts at 88°, and does not yield indigo 
when treated with ammonium sulphide. Propyldioxindole crystallises 
in yellow needles melting at 70°. Propyloxindole forms colourless 
crystals melting at 68—69°; bromine water added to its solution 
precipitates a bromine compound melting at 125°. 

[With R. Itmer.]—Jsopropylphenylhydrazine, NPh(CHMe),°NH,, 
prepared in a similar manner to the ethyl compound, boils at 236° 
and has a sp. gr. =0°9588 at 15°. 1’-/sopropylindolecarboxylic acid 
melts at 183°, and the corresponding indole boils at 250° and forms a 
picrate which melts at 76°. Zrinitrohydrazoisopropylbenzene, 

NPhPr-NH:C,H,(NO,),, 
formed by the action of picrylic chloride on isopropylphenylhydrazine 
in alcoholic solution, crystallises in brownish-red needles melting at 
156°. It readily dissolves in aqueous alkalis, but no salts of it could 
be prepared. It is not acted on by mercuric oxide, and in this 
respect differs from trinitrophenylbydrazine, which is thereby converted 
into an azo-compound. Dinitrohydrazoisopropylbenzene, 

NPhPr:NH°C,H,(NO,),, 
obtained by the action of chlorodinitrobenzene on the hydrazine, 
crystallises in brownish-red needles which are insoluble in aqueous 
alkalis, Pala tH i boils at 245°, and has a sp. gr. 
= 0°'9633 at 15°. l'-[sobutylindolecarboxylic acid crystallises in white, 
silky needles melting at 152°. 1’-Jsobutylindole boils at 260°, and does 
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not form a crystallisable compound with picric acid. Z'rinitrohydrazo- 
isobutylbenzene, C,H,*NPh-NH-C,H,(NO,),, crystallises in red needles, 
melts at 105°, and dissolves in alkalis; the dinitro-derivative also 
crystallises in red needles and melts at 151°. a-Phenylisoamylhydrazine 
boils at 262°, and has a sp. gr. =0°9680 at 15°. 1'-Jsoamylindolecarb- 
oxylic acid melts at 122°, whilst the corresponding indole boils at 276° 
and does not form a solid picrate. Trinitrohydrazoisoamylbenzene 
forms red needles melting at 58°, whilst the dinitro-compound crystal- 
lises in bright yellow needles, and melts at 104°. A 


4'-Amidoquinoline. By ApotpH Ciavus and WaLTHER FRoBENIUS 
(J. pr. chem., 1897, 56, 181-204. Compare Abstr., 1894, i, 617).— 
4'-Amidoquinoline, prepared by a method already described, melts at 
70° after recrystallisation from the ordinary solvents; it contains 
1H,0, which it loses at 100°, and then melts at 154°. It is easily 
soluble in alcohol, but less readily so in ether and benzene. The 
hydrochloride crystallises in small, colourless leaflets very readily 
soluble in water, and remains unchanged when heated to 300°; the 
platinochloride forms orange-coloured needles containing 2H,0; the 
nitrate crystallises in small needles which melt at 214° after driving 
off 1H,O ; and the dichromate crystallises in bunches of long, orange- 
red needles which decompose on exposure to air or on heating to 207°. 
On warming the base with methylic iodide at a temperature of 50—60°, 
it is completely transformed into the methiodide, which crystallises 
from alcohol in colourless needles melting at 224° ; the methochloride, 
prepared by treating the methiodide with silver chloride, crystallises 
in colourless needles melting at 310°; the metho-dichromate crystal- 
lises in orange-red needles, becoming brown on exposure to air, and 
nelting at 225° with decomposition, whilst the ethiodide crystallises 
in colourless needles melting at 232°. 

When 4-amidoqguinoline methiodide is treated with moist silver 
oxide or concentrated potash, small amounts of the ammonium 
hydroxide base are formed, and in their behaviour towards these re- 
agents the quaternary 4’-amidoquinoline compounds take up a position 
intermediate between the para- and ortho-alkoxyquinoline derivatives. 
(Compare Claus and Howitz, Abstr., 1891, i, 1252.) 

4’-Acetamidoquinoline, NHAc*C,H,N + H,0, crystallises from water 
in colourless, glistening needles, melts at 172°, and sublimes without 
decomposition. The methiodide, formed by heating the base with 
methylic iodide in sealed tubes at 120°, crystallises from alcohol in 
yellow leaflets, becoming biack on heating to 250°, and melting at 291° 
with decomposition. 

Claus and Howitz have already shown that when 4’-amidoquinoline 
is treated with sodium nitrite in hydrobromic acid solution, no diazo- 
derivative is obtained, but only 3’-bromo-4’-amidoquinoline, and also, 
as is now proved, 3’-bromoquinoline melting at 29—30°. 

3'-Iodo-4'-amidoquinoline, prepared in a similar manner, crystallises 
from water in colourless needles containing 1H,O and melting at 197°. 

4'-Todoquinoline is obtained in small quantities when 4’-amidoquinoline 
is diazotised in concentrated sulphuric acid solution and the pro- 
duct treated with potassium iodide. It is insoluble in cold water, 
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readily soluble in alcohol and ether, crystallises in colourless needles or 
prisms melting at 97°, and sublimes without decomposition. The 
platinochloride crystallises in orange-red needles, decomposing when 
heated to 185° with elimination of iodine ; and the methiodide separates 
from water in bunches of reddish-yellow needles which decompose when 
heated to 251°. 

By the action of nitric acid alone, 4’-amidoquinoline does not yield 
a nitro-compound, but the nitro-derivative of kynurine. Jitro-4’- 
amidoquinoline may, however, be produced by gradually adding 4’-amido- 
quinoline sulphate to well cooled fuming nitric acid ; it crystallises from 
water in long, yellow needles containing 1H,O, and decomposes when 
heated to 207°. In all probability, the nitro-group is in the 3’-position 
of the pyridine ring, as the substance is easily dissolved by alkalis ; 
the sodiwm compound forms small, colourless needles. It is very 
feebly basic, for although the hydrochloride may be obtained as colour- 
less needles by adding the calculated amount of hydrochloric acid to an 
alcoholic solution of the base, it is immediately dissociated in presence 
of water. The platinochloride forms orange-red crystals, which decom- 
pose at 210°, and are at once dissociated in presence of water. The 
nitro-derivative is indifferent towards alkyl halogen compounds and 
does not form a diazo-compound. 

Dinitro-4'-amidoquinoline, prepared by treating 4’-amidoquinoline 
with a mixture of nitric and sulphuric acids, crystallises from dilute 
alcohol in golden-yellow needles which decompose suddenly when 
heated to 203°. It does not form salts with acids, neither does it com- 
bine with methylic iodide, or give a diazo-compound. The platino- 
chloride can be obtained with difficulty, but it dissociates immediately 
in presence of water. 

During the nitration, a second substance is formed in small amount 
crystallising from dilute alcohol, and decomposing at 285°. Its nature 
and composition will be further investigated, but it appears to be 
represented by one of the two formule C,,H,,.N,O, or C,,H,,N,0,. 

A. W.C 


2'-Amidoquinoline. By ApoirpH Ciaus and S. Scuauer (J. pr. 
chem., 1897, 56, 204—212. Compare preceding abstract),—2’-Amido- 
quinoline is prepared by heating 2’-chloroquinoline, ammonium 
carbonate and ammonium hydroxide in sealed tubes for 5—6 hours 
at 200—210°, and is separated from the carbostyril formed at the 
same time by treatment with benzene, in which the latter is insoluble. 
It crystallises from water in large, colourless or slightly yellow leaflets, 
melts at 125°, is readily soluble in ether, alcohol, and benzene, almost 
insoluble in chloroform and light petroleum, and sublimes readily in 
large, glistening, iridescent crystals; in contact with alkalis, it is 
converted into carbostyril. The platinochloride forms glistening 
orange-yellow crystals containing 2H,O; the methiodide crystallises 
from alcohol in colourless needles and from water in prismatic crystals 
melting at 245°, and the methochloride forms silken needles melting at 
265°. 

The methiodide differs markedly from the corresponding derivative 
of 4’-amidoquinoline in giving with moist silver oxide a considerable 
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quantity of the quaternary ammonium hydroxide base. This subject 
will be treated more fully in a subsequent paper. A. W. C. 


Action of Aromatic Amines on Certain Unsymmetrical 
Ketonic Compounds. By Louis Simon (Ann. Chim. Phys., 1896, 
[vii], 19, 433—536. Compare Abstr., 1893, i, 552; 1894, i, 509; 
1895, i, 594, and 1896, i, 85).—-Aniline reacts with pyruvic acid in 
the presence of ether, yielding three products, (1) anilpyruvic acid 
NPh:CMe-COOH, (2) 2’-methylquinoline-4’-carboxylic acid (aniluvi- 
tonic acid), and (3) a colourless, crystalline compound, C,,H,,.N,0,, 
melting at 190° and having the composition 

OH:CHMe:CH,°C(:NPh)-CO-NHPh, or 
NHPh:CHMe:-CH,°C(:NPh):COOH. 
Other primary aromatic bases react in the same manner. 

With pyruvic acid, paratoluidine yields paratolilpyruvic acid melting 
at 127°, 3: 2'-dimethylquinoline-4'-carboxylic acid melting at 265°, and 
the compound C,,H,.N,O,, forming white crystals and melting at 238° ; 
orthotoluidine yields orthotolilpyruvic acid melting at 137°, 1:2’- 
dimethylquinoline-4'-carboxylic acid melting at 252°, and the compound 
C,,H,.N,.O, melting at 232°; whilst metaxylidine yields metaxylil- 
pyruvic acid melting at 137—138°, a trimethylquinoline-4'-carboxylic 
acid [{Me,=1:3:2'| melting at 212°, and the compound C,,H,,N,O, 
melting at 232°. 

8-Naphthylamine in like manner gives B-naphthilpyruvic acid melting 


at 132°, a compound melting at 232°, and as Doebner and others have 
already shown, £-naphthyluvitonic acid. 

The compounds with aniline have already been prepared by Boettinger, 
who, however, ascribed somewhat different constitutions to them. The 
products formed from aniline and the ethereal salts of pyruvic acid 
have already been described (Abstr., 1896, i, 85). a-Naphthylamine 
does not react with pyruvic acid. .J.8, 


Ethylic Phenacetylmalonate. By Hermann MerTzNER (Annalen, 
1897, 298, 374—390. Compare Schott, Abstr., 1896, i, 700).—Ethylic 
phenacetylmalonate is converted into benzyl methyl ketone when 
heated with hydrochloric acid (sp. gr. =1'1) for several hours; 
alcoholic potash resolves it into phenylacetic acid. Concentrated 
aqueous ammonia gives rise to phenylacetamide and malonamide, and 
aniline, which acts less rapidly, converts it into phenylacetanilide. 

4h] a N—C-CH,Ph 

Ethylic benzylisonazolonecarboaxylate, OJ iain 

CO:CH:COOEt 
by heating ethylic phenacetylmalonate dissolved in 60 per cent. alcohol 
with hydroxylamine hydrochloride and sodium carbonate on the water 
bath ; it softens at 124°, and melts at 143°. The alcoholic solution 
gives a deep red coloration with ferric chloride, but does not reduce 
boiling Fehling’s solution. The silver derivative is white, and the 
aniline compound melts and decomposes at 160°. 

On heating ethylic phenacetylmalonate with phenylhydrazine, 
Schott obtained ethylic 1:5 :3-phenylbenzylpyrazolone-4-carboxylate 
(loc. cit.) ; if, however, the salt is heated with a solution of the base 
in glacial acetic acid, 1 : 5 : 3-phenylbenzylpyrazolone, 


, is prepared 


ORGANIC CHEMISTRY. 


ne one 
CO——CH 

is produced, and crystallises in plates melting at 131—134°. It 

develops a deep red coloration with ferric chloride, but does not give 

Biilow’s reaction for hydrazides. 

Ethylie 1 :3-dihydroxynaphthalene-2-carboxylate is obtained by dis- 
solving ethylic phenacetylmalonate in concentrated sulphuric acid, and 
pouring the liquid into cold water; it crystallises from dilute alcohol 
or acetic acid in yellowish needles, and melts at 83—84°. The alcoholic 
solution gives a blue coloration with ferric chloride. The diacetyl 
derivative crystallises in slender, white needles, and melts at 64°. The 
diamine, which is produced in small quantity when the substance is 
heated with aqueous ammonia at 100°, melts at 168—172°, and its 
solution becomes coloured in consequence of oxidation. The monanilide 
derivative crystallises from acetic acid in rhombic plates, and melts 
at 185°. The dibromo-derivative crystallises in yellow needles, and 
melts at 159—160° ; the alcoholic solution gives a blue coloration with 
ferric chloride. 

1 : 3-Dihydroxynaphthalene-2-carboxylie acid is prepared from the 
ethylic salt by heating it with aqueous baryta at 80°, hydrogen being 
passed through the solution during the operation ; it crystallises from 
water in clusters of yellowish needles, and melts at 145°, when it 
evolves carbonic anhydride. The si/ver salt has been analysed. When 
the acid is boiled with water, it is converted into 1: 3-dihydroxy- 
naphthalene (Friedliinder and Riidt, Abstr., 1896, i, 569). 

M. O. F. 


Salts of Phenylphenazonium and Phenylnaphthophenazon- 
ium and their Reaction with Alkalis and Amines. By FRiep- 
ricH Kenrmann and W. Scuaposcunikorr (Ber., 1897, 2620—2628. 
Compare Abstr., 1897, i, 172).—Phenylphenazonium dichromate, 
(C,gH,,N»).Cr,0,, forms small, ochre-yellow prisms ; the platinochloride 
is a sparingly soluble, brownish-yellow, crystalline powder, and the 
aurochloride a heavy, ochre-yellow precipitate ; the chloride has only 
been obtained in solution ; the iodide is a brown, crystalline precipitate, 
and the mercwrochloride and picrate are also crystalline precipitates. 
Phenylphenazonium ferric chloride is converted by aqueous soda into 
aposafranone, C,,H),N,O, identical with the product obtained by 
Jaubert (Abstr., 1895, i, 219). Alcoholic ammonia converts phenyl- 
phenazonium ferric chloride into aposafranine chloride, 


NH ck sy >0,H,. 


The hydro-derivative of the phenazonium compound, C,H ae H,,; 


is also formed, but is rapidly oxidised by the oxygen of the air, and is 
thus reconverted into the original phenazonium derivative, which then 
again reacts with the ammonia, all the original substance being finally 
converted into aposafranine, or decomposed by secondary reactions. 


Dimethylaposafranine nitrate, NMe,*CHs<N PANO Hy ob- 
3 
tained by acting on the phenylphenazonium ferric chloride with 
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dimethylamine and precipitating with sodium nitrate, crystallises 
with }H,0O in thick prisms with a bronze lustre. The platinochloride 
forms lustrous granules, and the dichromate a brownish-violet, crys- 
talline powder. ‘The salts give bluish-green solutions in sulphuric 
acid, which become violet on the addition of water. Aniline converts 
the phenylphenazonium ferric chloride into the phenylaposafranine 
chloride previously obtained by Fischer and Hepp (Abstr., 1897, i, 
636). This is accompanied by anilidophenylaposafranine chloride, 


CH <y po CoH(NHPh),, 


which crystallises in granules with a green, metallic lustre. The salts 
of phenylnaphthophenazonium are converted by concentrated soda into 


rosindone, o<f10Hs-N , and by ammonia into rosinduline chloride, 


NPh—O,H, 
c.H,<.. so.H,-NH, Dimethylami d Its of di 
'g"*<4 NPhCl 19445 2° e y amine pro uces Salts oOo dl- 


methylrosinduline, which readily decompose in alkaline solution with 
formation of rosindone and dimethylamine. The nitrate, 


N-—-—— 
NMe, CoH s<ypp(wo), Cos 


erystallises with }H,O in prisms with a greenish lustre. The platino- 
chloride and dichromate are sparingly soluble, crystalline precipitates. 
A. H. 


Salts of Phenylisonaphthophenazonium and the Action of 
Amines on them. By FrepericH KenRMann and WILHELM HELWwIG 
(Ber., 1897, 30, 2629—2636. Compare Abstr., 1897, i, 107, 172).— 
Phenylisonaphthophenazonium hydroxide, Oe (on) Coy is 
formed, together with a small amount of phenylnaphthophenazonium 
hydroxide, by the condensation of B-naphthaquinone with amidodi- 
phenylamine. Some of its salts have already been described. .The double 
ferric chloride crystallises in lustrous, orange-yellow plates melting at 
200°5° ; the nitrate forms reddish-yellow, compact crystals, which melt 
and decompose at 229°; the platinochloride is an orange-red, crystalline 
powder ; the aurochloride melts at 240°, and the dichromate is a scarlet- 
red powder. The salts of phenylisonaphthophenazonium are converted 
into amido-derivatives by alcoholic ammonia. 3-Amidophenyliso- 
naphthophenazonium chloride (isorosinduline chloride, No. 4), 


CH <p > 0, NH, 


crystallises in violet-red needles which dissolve in water, forming a 
magenta-red solution, from which aqueous soda precipitates the free 
base ; the platinochloride crystallises in violet needles, and the nitrate 
in flat prisms witha coppery lustre. 3-Dimethylamidophenylisonaphtho- 
phenazonium nitrate (dimethylisorosinduline nitrate), C,,H,.N,*NO,, is 
obtained by the action of dimethylamine on the isonaphthophenazo- 
nium salts. It crystallises in indigo-blue prisms with a coppery lustre, 
and melts with decomposition at 220°. The awrochloride forms blue 
erystals which melt and decompose at 200—203°; the platinochloride 
also forms blue crystals. 3-Phenylamidophenylisonaphthophenazonium 


ORGANIC CHEMISTRY. 155 


chloride (phenylisorosinduline chloride), prepared by heating the double 
ferric chloride with aniline, is a heavy, crystalline powder almost 
insoluble in‘cold water ; its platinochloride is an insoluble, blue, crystal- 
line precipitate. 

The position of the amido-group in these derivatives has not been 
definitely ascertained, but from the analogy of the phenylnaphtho- 
phenazonium compounds it is probable that it takes up the para-posi- 
tion relatively to the azine nitrogen atom. A. H. 


The Fifth Isomeride of Rosinduline. By Frieprich KEHRMANN 
and O.Frper (Ber., 1897, 30, 2637—2641).—WNttrorosinduline chloride, 
4 12 oN. 1,2 4 : é Z ‘ s 
NB," CoH <n ppc >C,H,"NO,, obtained by heating nitramidodi- 
phenylamine hydrochloride with oxynaphthaquinonimide in alcohciic 
solution (Rademacher, These, Berlin), is a neavy, dark red, crys- 
talline powder with a greenish lustre. A number of derivatives 
of this compound have been prepared and will be described by 
Rademacher in another communication. When this substance, in acid 
solution, is treated with sodium nitrite, and then with alcohol, 
hydrogen is substituted for the amido-group, and salts of 4-nitrophenyl- 
naphthophenazonium are formed. The double ferric chloride, 

C,.H,,N,0,Cl + FeCl, 

is a reddish-brown, sandy, crystalline powder. The nitrate forms green, 
metallic looking-needles. The aqueous solutions of both this and the 
other salts decomposes when warmed, nitrorosindone being deposited. 
The chloride crystallises with 2H,O in green needles; the platino- 
chloride, aurochloride, and dichromate are insoluble crystalline pre- 
cipitates. 

The nitro-compound can readily be converted by reduction into 
the corresponding amido-derivative, isorosinduline chloride (No. 5), 


CHy<N pg CoH NH, which crystallises in long, lustrous, black- 


violet needles, and is readily soluble in water ; the nitrate crystallises 
with 1H,0O, and is almost insoluble in dilute nitric acid ; the platino- 
chloride forms bluish-black, insoluble needles. A. H. 


Triazine Derivatives from Chrysoidine and from Orthamido- 
azotoluene. By Emiiio Norttine and F. WecEin (Ber., 1897, 30, 
2595—2604).—Diamidoazo-compounds react with benzaldehyde in a 
similar manner to monamido-compounds (Goldschmidt and Rosell, 
Abstr., 1890, 614), triazine derivatives being formed, which are capable 
of undergoing the diazo-reaction. 

The triazine from chrysoidine and benzaldehyde, 

N-NPh 
NH, OFS y.GHPy 
is a yellowish powder, solutions of which rapidly become brown in the 
air. The sulphate is sparingly soluble. The acetyl derivative is a white 
powder which melts at 216° ; the benzoyl derivative melts at 221°. The 
triazine readily forms diazo-salts, which yield red colouring matters 
with 8-naphthol, resorcinol, and other phenols and amido-compounds. 
Fuming sulphuric acid converts the triazine into a mixture of 
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sulphonic acids, which have an extremely sweet taste. The sulpho- 
triazines obtained from sulphonated chrysoidines all have this sweet 
taste, whereas the compound from chrysoidine and benzaldehydemeta- 
sulphonic acid has a bitter taste. When the amido-group of chrysoidine- 
parasulphonic acid is replaced by hydrogen, the salts of the resulting 
acid, which crystallises in needles, also have a sweet taste. These 
three acids are all insoluble in cold water, sparingly soluble in hot 
water. 

The triazine from chrysoidine and orthonitrobenzaldehyde, 

tl C9H,5N;0,, 

crystallise in yellow tablets, melts and decomposes at 118—119°, and 
on reduction yields an amido-compound, which melts and decomposes at 
204°. The triazine from metanitrobenzaldehyde forms yellow crystals 
which melt and decompose at 204—205°. The amido-compound melts 
and decomposes at 187°. The triazine from paranitrobenzaldehyde forms 
red crystals which melt and decompose at 211°, and are less soluble 
than those of the ortho-compound. The amido-derivative melts at 200°. 
The colouring matters formed from the azo-derivatives of these three 
amidotriazines with amidonaphtholsulphonic acid G,| NH, : OH : SO,H = 
1: 1’: 3’), and amidonaphtholdisulphonic acid H,[NH, : OH : (SO,H), = 
1:1':3:3'] bave also been examined. They dye cotton without 
mordants violet to blue, but are not fast to acids. The ortho-com- 
pounds have the least colouring power, the para-compounds the 
greatest. 

The triazine from orthamidoazotoluene and orthonitrobenzaldehyde, 
C,,H,,N,0,, crystallises in yellow needles melting at 230°. The 
triazine from the metanitrobenzaldehyde forms yellowish needles 
melting at 228°, whilst that from the para-compound melts at 264°. 
Metahydroxybenzaldehyde yields a triazine, C,,H,,N,O, which crys- 
tallises in white needles melting at 265°. Metasulphobenzaldehyde 
yields a triazine, C,,H,,N,SO,, which isa crystalline powder. Phthalic 
anhydride does not yield analogous compounds with amidoazotoluene, 
but simply forms an acid derivative. A. H. 


Dimethylconiine. By Martin Muepan (Annalen, 1897, 298, 
131—147. Compare Abstr., 1894, i, 555).—It has been pointed out 
(Joc. cit.) that whilst the optical activity of dimethylconiine appears to 
condemn the formula CHPr:CH-[CH,],*NMe,, its abnormal behaviour 
towards hydrogen chloride renders the expression 

CH,:CH: CH,*CH,: CHPr:NMe, 
equally improbable ; the constitution of the base has been therefore 
CH,—CH, 
expressed by the formula NMe, CH<oHp,.GH, The author, how- 


CH, 
| 
CH,’ 


CH,: 
ever, finds that dimethylpentamethenylamine, NMe,*CH<o 4, . 


which should resemble in behaviour the higher homologues, dimethy]- 
a-pipecoline and dimethyleoniine, differs from them greatly. Di- 
methylconiine, moreover, obtained by distilling dimethylconium 
hydroxide, can be resolved into three fractions which exhibit marked 
differences in optical activity, and from a study of the behaviour of 
crude dimethylconiine towards hydrogen iodide, it appears that 
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methylconiine is present in the base. In addition to this substance, 
the crude base consists of two isomeric dimethylconiines, yielding the 
two corresponding dihydrodimethylconiines on reduction ; one of these 
products has been identified as normal dimethyloctylamine. 

It is shown, therefore, that when dimethyleonium hydroxide is sub- 
mitted to distillation, change proceeds in three directions. In the 
first place, methylic alcohol is eliminated, giving rise to a small 
quantity of methylconiine ; when, however, water is separated, scission 
occurs between nitrogen and the 2-carbon atom on the one hand, giving 
rise to dimethyleoniine of the formula CH,:CH* CH,*CH,*CHPr:N Me,, 
whilst on the other hand the base of the formula CHPr:CH-[CH, ],*NMe, 
is produced when scission occurs between nitrogen and the 6-carbon 
atom. 


‘ ; CH,°CH, . 
Dimethylpentamethenylamine, NMe,* CH< yy -CH , is prepared 
g° Vite 


from pentamethenylamine by the action of methylic iodide, and conver- 
sion of the substituted ammonium iodide into the ammonium chloride, 
which is then distilled at 330° ; it is a colourless base having the odour 
of trimethylamine, and boils at 133°5—135°. Unlike pentamethenyl- 
amine, it is scarcely soluble in water ; the hydrochloride crystallises 
from acetone in colourless, hygroscopic leaflets. Both the original base 
and the dimethyl derivative are coloured by one drop of an alcoholic 
solution of iodine, whilst the latter is immediately decolorised by 
dimethyleoniine. Dry dimethylpentamethenylamine hydrochloride 
absorbs hydrogen chloride, which causes it to liquefy, but the halogen is 
completely removed by water, which is not the case with hydrochloro- 
dimethylconiine hydrochloride. The aurochlorides of dimethylpiperidine, 
dimethylpipecoline, and dimethyleoniine, moreover, differ from the 
aurochloride of dimethylpentamethenylamine in their unstable char- 
acter, the solution of the last-named salt undergoing no change when 
boiled. 

When dry hydrogen iodide is passed into dimethylconiine, it is found 
that, in addition to methylconiine, the base consists of a mixture of 
two isomerides ; the hydriodide of one crystallises in short prisms and 
melts at 220°, whilst the hydriodide of the other, which is produced in 
four times the amount, is more readily soluble in a mixture of alcohol 
and ethylic acetate, from which it crystallises in thick needles and 
melts at 151—152°. A 10 per cent. solution of the former salt has 
a=5°2°, whilst the hydriodide of lower melting point has a= 036°. 
The derivatives of the latter salt closely resemble those of dimethyl- 
conium iodide, and the chloride on distillation yields a base which 
boils at 173°5—177°, and has the odowr and formula of methyl- 
coniine. - 

Dimethyldihydroconiine, C,,H,,N, obtained by reducing the pro- 
duct of the action of hydrogen iodide on diméthylconiine, with zine 
dust and glacial acetic acid, has the odour of the base from which 
it is derived ; it boils at 184—186°, has the sp. gr. =0°7795 at 14°/4°, 
the refractive index np = 1°4288, and the rotation angle a=3°6° in a 
1 decimetre tube. The awrochloride crystallises in elongated leaflets, 
and is stable in solution ; the platinochloride melts at 117°. Methylic 
iodide gives rise to a mixture which melts at 166°, and consists of the 
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methiodide which melts at 139—141°, and the somewhat more readily 
soluble methiodide melting at 190°; the former of these has been 
identified with trimethyloctylammonium iodide which melts at 
139—141°, whilst the platinochloride and aurochloride melt at 240°, 
and 91—93° respectively. M. O. F. 


Derivatives of Theobromine. Action of Chloroform on 
Phenylhydrazine. By Hernrich Brunner and HeEinricn Lens 
(Ber., 1897, 30, 2584—2587).—The propyl, isopropyl, butyl, and amyl 
derivatives of theobromine were obtained by heating silver theo- 
bromine with the corresponding iodide. All these substances form 
crystalline granules melting above 270°. 

Van der Slooten (Abstr., 1897, i, 382) has prepared a series of 
alkyltheobromines by the action of alkyl iodides on an alcoholic solution 
of potassium theobromine, and in this way has obtained compounds 
of comparatively low melting point, ,which differ from those just 
described. NVitro-theobromine NO,°C,H,N,O,, obtained by the direct 
action of nitric acid on theobromine, forms a pale yellow, micro- 
crystalline powder, which can be sublimed. The corresponding 
amido-compound is sparingly soluble in alcohol and can also be 
sublimed. 

When chloroform is heated or allowed to stand with phenyl- 
hydrazine, the hydrochloride of the latter is produced. No carbopheny]!- 
hydrazine appears to be formed. A. H. 


New Decomposition of Theobromine. By Emit FiscHer and 
Fritz Frank (er., 1897, 30, 2604—2618).—When theobromine is 
suspended in chloroform and treated with chlorine, it is converted 
into an unstable substance rich in chlorine which separates in crystals 
but decomposes even in dry air. Its composition has not been 
ascertained. When this substance is treated po water it yields 

CO-NM 
theobromuric acid, COOH*-NH:CO}-NMe: 9 le ON d oy , which crystal- 


lises from lukewarm water in small, colourless needles or prisms, 
melts with evolution of gas at about 181° (corr.), and does not reduce 
ammoniacal silver oxide or give the murexide reaction. It readily 
undergoes etherification, yielding ethereal salts, which are also formed 
by the action of alcohols on the chlorine derivative ; the ethylic salt 
forms compact, colourless prisms terminated by pyramids, and melts 
at 212° (corr.); the methylic salt also crystallises well and melts 
at 199—200° (corr.). Hot water decomposes theobromuric acid with 
evolution of carbonic anhydride and formation of the methylcarbamide 
salt of methylparabanic acid; this melts at 127—128° (corr.), 
decomposes at about 195°, and is converted by alkalis into methyl- 
carbamide and oxalic acid, whilst hydrochloric acid decomposes it with 
formation of the carbamide and methylparabanic acid. It can 
readily be obtained by the union of its constituents, and is also 
formed when methylcarbamide is heated with ethylic oxalate at 100°; 
this reaction affords a new synthesis of methylparabanic acid. The 
constitution of theobromuric acid has not been definitely ascertained. 

» Hydriodic acid converts both the free acid and its ethereal salts into 
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the anhydride of hydrotheobromuric acid, C,H,N,O,, which crystallises 
in long, colourless needles and melts and decomposes at 264° (corr.) ; it 
dissolves in alkalis, forming salts of hydrotheobromuric acid, 
C,H,)N,0;, which separates when these solutions are acidified, and 
erystallises with 1H,0 in long, colourless, matted needles. The acid 
becomes anhydrous at 110°and then melts and decomposes at 231°(corr.). 
It is reconverted by 20 per cent. hydrochloric acid into the anhydride. 
The ethylic salt crystallises in matted needles melting at 206—207° 
(corr.). Dilute baryta water converts hydrotheobromuric acid into 
carbonic anhydride, methylamine, and theuric acid, C,H,N,, ; the 
latter is readily soluble in hot water, crystallises in rhombic 
prisms, melts and decomposes at about 254° (corr.). It reduces 
ammoniacal silver oxide and is decomposed by excess of alkali; the 
constitution of the acid has not been ascertained. 

When ethylic theobromurate is dissolved in concentrated hydro- 
chloric acid, a compound is formed which dissolves in water, with 
evolution of gas and formation of carbonyldimethylearbamide, 
CO(NH:CO-NHMe),. This substance, which can be obtained by the 
action of phosgene on dimethylcarbamide, is a granular, crystalline 
powder melting at 199—200° (corr.). It is not precipitated from a warm 
aqueous solution by mercuric nitrate, and gives no coloration with copper 
sulphate in alkaline solution ; these two reactions distinguish it from 
carbonyldicarbamide. It dissolves without change in cold dilute aqueous 
alkalis, but on boiling is decomposed with formation of methyleyanuric 
acid. 

Nitrous acid converts it into nitrosocarbonyldimethylcarbamide, 
C;H,N,O,*NO, which is a yellow, flocculent precipitate that cannot be 
recrystallised, and is decomposed by hot water with formation of 
methyleyanuric acid and methylbiuret.  Methyleyanuric acid, 
C,H,N,O,, erystallises with 1H,O in thin plates, and when dry melts 
at_ 296—297° (corr.) ; it sublimes readily and can be distilled in small 
quantities, yielding a very penetrating vapour. When treated with 
aqueous potash and methylic iodide, it is converted into trimethylic 
isocyanurate. Melhylbiwret, C,H,N,O,, crystallises in prisms, melts at 
165—166° (corr.) and yields a reddish-violet coloration with a dilute 
alkaline solution of copper sulphate. The nitroso-derivative is an 
almost colourless powder, which melts and decomposes at about 135°. 

A. H. 


Ketones of the Tropine Group. VIII. Constitution of Tropine. 
By Ricnarp WILLsTATTER ( Ber., 1897,30,2679—2719. Compare Abstr., 
1897, i, 304, and 1896, i, 655, 707).—The fact that condensation of tro- 
pinone with benzaldehyde gives rise to a dibenzylidenederivative (Abstr., 
1897, i, 304), has led the author to reconsider the evidence which sup- 
ports Merling’s formula for tropine, with the result that it now appears 
necessary to submit this expression to very considerable modification. 

; Tn nee Merling first represented the constitution of tropine by the 
ormula 


CH,——CH, 
on Centon, oH oH, pe ont CH, -OH(OB} SCH, 
CH,—NMe” \oH,—N 
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the position of the hydroxylic group being uncertain ; accordingly, 
tropinone, the ketone obtained by oxidising tropine with chromic 
anhydride, was regarded by Willstiitter as having the structure 
CH,* CH a\ 
_-CO—CH,— 
CH,-NMe~ 
from the behaviour of camphor and menthone towards benzaldehyde in 
presence of hydrogen chloride, that tropinone would yield a benzylidene 
derivative analogous to benzylidenecamphor and benzylidenementhone ; 
as already stated, however, the product is dibenzylidenetropinone, and 
this circumstance is regarded by the author as indicating the presence 
of the group —-CH,* CO-CH,— in the ketone. 

In addition to the behaviour of tropinone towards aldehydes, support 
is lent to this view by the action of ethylic oxalate, amylic nitrite, and 
diazobenzene chloride. It is known that the introduction of acidic 
radicles into ketones by means of sodium ethoxide affords a method of 
determining the number of methylenic groups in immediate connec- 
tion with carbonyl, acetone, for instance, first yielding ethylic acetone- 
oxalate, COMe:CH,*CO-COOEt, and then ethylic xanthochelidonate, 
CO(CH,°CO-COOEt), ; similarly, tropinone is converted by ethylic 
oxalate and sodium ethoxide, first into ethylic tropinoneoxalate, 
C,H,,NO-CO-COOEt, and subsequently into ethylic tropinonedioxalate, 
C,H,,NO(CO-COOEt),. Again, when amylic nitrite acts on tropinone 
under the influence of hydrogen chloride dissolved in glacial acetic 
acid, di-isonitrosotropinone, C,H,,N,O,, is produced, affording strong 
evidence of the presence of two methylenic groups attached to carbony] ; 
the compound produced in this manner may be regarded as the 1 : 3-di- 
oxime of tropanetrione, the 1 :2: 3-triketone of the tropine series, Further- 
more, diazobenzene in acetic acid solution converts tropinone into the 
compound ©,,H.,N,O, which constitutes the 1 : 3-diphenylhydrazone 
of tropanetrione. 

Tn the author’s estimation, these observations establish the existence 
of the group, ?0-CH,:CO-CH,°Ci, in tropinone, the corresponding 
alcohol complex, }C-CH,*CH(OH):-CH,°C?, being present in the two 
isomeric bases tropine and y-tropine. There are only three formulx 

CH,—CH—CH, 
for tropine which fulfil this condition, namely, | CH, CH: OH, 
NMe—CH—CH, 


CH (Abstr., 1896, i, 327). It was to be expected © 


CH,-- CH—CH, H—OH, 

| NMe CH: OH, and NMe CH, CH-OH, all of which admit 
CH,— CH—CH, ‘CH-—-CH, 

of the presence of the complex, }C-NMe*CH(CH,R);, in tropidine. 
The third expression is excluded, however, because it does not account 
for the production of dihydrobenzaldehyde from tropinone methiodide 
and sodium carbonate (Willstitter, Abstr., 1896, i, 327) ; nor does it 
agree with the formation of normal adipic acid on oxidation of tro- 
pilene (Ciamician and Silber, Abstr., 1896, i, 397), and by treatment of 
methylic tropinate methiodide with potash (Willstitter, Abstr., 1896, 
i, 266). The latter consideration leads the author to abandon also the 
second of the above formule, and he therefore expresses tropine and 
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tropinone by the formule 


CH, —CH—OH, CH, —CH—CH, 

CH, CH:OH,j and | CH, GO 

NMe—CH—CH, NMe—CH—CH, 
respectively. 


According to this view, tropan, the name by which the author 
CH, —CH—CH, 

distinguishes hydrotropidine, | CH, CH,, is a cyclic combina- 
NMe—CH—CH, 

tion of m-methylpyrrolidine with hexahydrobenzene, the periphery of 

the ring being composed of 6 carbon atoms and 1 atom of nitrogen ; 

and as the two constituent members of the combination have 3 carbon 

atoms in common, tropine must be looked on as a hexahydrophenol 

in which the meta-substituents are linked. From this conception 

of the structure of tropine, there follow the alternative formule, 


OH, -CH—— OO : CH,-CH: COO 
CH, |, or COOH-CH,-CH< yy tae 
i _| 


COOH: CH, CH—NHMe:0 


CH, —CH—CH CH,—CH—CH, 

| 1] 
and CH, CH, or | (CH, CH, 
NMe—CH—CH, NMe—CH—CH 


for tropinic acid and tropidine respectively, the former in each case 
being the one which the author regards as the more probable. 

Tropinic acid and tropidine being, as it were, the points of contact 
of the atropine and cocaine groups, it follows that ecgonine and 
anhydroecgonine are likewise derivatives of tropan, and the formule 
for these substances put forward by Einhorn and Tahara (Abstr., 
1893, i, 377) will therefore require modification in this direction. 

The modified view of the structure of tropine emphasises the analogy 
between the bases of this series and those derived from the rind of 
pomegranate root. It also becomes clear that the n-methylpyrrolidine 
ring is common to all the alkaloids of the atropine and cocaine groups 
(compare Liebermann and Cybulski, Abstr., 1895, i, 310). 

CH, —CH —¢.NOH 

Di-isonitrosotropinone, | CH, CO 

NMe—CH —C:NOH 
of hydrochloride by dissolving tropinone (20 grams) in amylic nitrite 
(40 grams), and treating the cooled solution with glacial acetic acid 
(120 grams) previously saturated with hydrogen chloride at 0°; the 
hydrochloride which separates is washed with acetic acid and with 
alcohol, and treated in aqueous solution with sodium acetate, or with 
caustic soda followed by acetic acid. Di-isonitrosotropinone crystallises 
from water in bright yellow, transparent prisms, and decomposes with 
slight explosion at 197°; it is both basic and acidic, the aqueous solu- 
tion reddening litmus. It does not give Liebermann’s reaction, and 
develops a reddish-brown coloration with ferric chloride, whilst ferrous 
sulphate colours the aqueous solution an intense green; alkaline and acid “ 
solutions of potassium permanganate are immediately decolorised by 


, is prepared in the form 
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the substance, which does not, however, reduce Fehling’s solution. 
Alkali hypochlorites readily oxidise the nitroso-compound, the yellow 
colour of the solution in alkalis being completely destroyed ; oxidation 
with nitric acid gives rise to a pyrroline derivative. The hydrochloride, 
prepared in the manner described, crystallises from water in lustrous, 
rhombohedral plates ; it becomes brown at 200° and decomposes with 
explosion at 260°. The hydrobromide, which crystallises from water in 
bright yellow, lustrous prisms, becomes brown at 200° and explodes at 
253°. The mono-silver derivative forms minute needles, is insoluble in 
water, resists the action of light, and explodes when heated ; the silver 
derivative is dark-brown and crystalline. The dibenzoyl derivative 
crystallises from dilute acetic acid in slender, long needles, and melts 
and decomposes at 172°; when boiled with caustic soda, it yields 
ammonia, hydrogen cyanide, and pyrroline_ bases, and it is also decom- 
posed by boiling glacial acetic acid. 

The anhydride of di-isonitrosotropinoneoxime (tri-isonitrosotropan), 
C;H,N—O:N 
C(NOH):C.N 
inone in alkali with excess of an alkaline solution of hydroxylamine, 
and then acidifying with glacial acetic acid; the furazan crystallises 
from alcohol in long, silky needles, and explodes at 185—186°. The 
aqueous solution gives a brown coloration with ferric chloride. The 
hydrochloride crystallises from water in six-sided plates, and decomposes 
vigorously at about 220°; the benzoyl derivative crystallises from 
alcohol in small, lustrous needles, and melts at 150—152°. 

The action of phenylhydrazine on di-isonotrosotropinone is somewhat 
complicated, and gives rise to two substances. The compound 
C,,H,,N,,0;, obtained from the free nitroso-compound, crystallises in 
reddish-yellow, six-sided plates, and melts at 177—178° ; the compound, 
C,,H,,N,O, arises from di-isonitrosotropinone hydrochloride, and 
crystallises in orange-red leaflets which melt and decompose at 
224—225°. 

Tribromacetoxytropinone, CH,NOBr,*OAc, is prepared by digesting 
a solution of tetrabromotropinone (Abstr., 1896, i, 709) in warm glacial 
acetic acid with silver acetate, the liquid being filtered after an interval 
and diluted with water ; it crystallises from alcohol in short, highly 
refractive prisms, if deposited slowly in quadratic plates, and melts at 
148°. 

Tropantrione diphenylhyrazone, C,,H,,N,O, is prepared by adding 
diazobenzene chloride to a solution of tropinone in dilute acetic acid 
and maintaining the temperature of the liquid at 0° during 3 hours ; 
the acetate separates when the solution is allowed to evaporate spon- 
taneously, and on decomposing this salt with caustic soda the 
diphenylhydrazone is obtained. It crystallises from absolute alcohol 
in rosette-like aggregates of dark-red, microscopic needles, and melts 
and decomposes at 130°; it separates in long, slender needles con- 
taining chloroform of crystallisation when the acetate is boiled with a 
mixture of chloroform and absolute alcohol. The diphenylhydrazone is 
a colouring matter, dyeing wool an orange-red ; the solution in concen- 
trated sulphuric acid is bluish-violet and in hydrochloric acid reddish- 


>O, is obtained by heating a solution of di-isonitrosotrop- 
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violet, both liquids becoming red on dilution with water (compare von 
Pechmann and Jenisch, Abstr., 1892, 161). 
CH:-CO-COOEt 
<I 
CO 


Ethylic tropinoneoxalate, C;H,,N » prepared from 
tropinone and ethylic oxalate (1 mol.) under the influence of sodium 
ethoxide (2 mols.), crystallises from absolute alcohol in colourless, 
highly refractive, six-sided plates and melts at 169°5°, when it decom- 
poses ; the aqueous solution gives a deep cherry-red coloration with 
ferric chloride, and when boiled with acetic acid and sodium acetate 
yields a brown solution. The platinochloride forms red, microscopic 
leaflets containing 3H,O, and melts and decomposes at 194—-195°; 
it is scarcely soluble in cold water, and is decomposed by the boiling 
liquid, giving rise to tropinone platinochloride. The hydrochloride of 
tropinoneoxalic acid is produced on boiling the ethylic salt with con- 
centrated hydrochloric acid, and crystallises from alcohol in stellate 
aggregates of lustrous prisms; it melts and decomposes at 194°, and 
gives a deep cherry red coloration with ferric chloride. 

Isonitrosotropinoneoxalic acid ae 

’ C(NOH):CO 
by dissolving ethylic tropinoneoxalate with amylic nitrite (1 mol.) in 
glacial acetic acid, and treating the solution with glacial acetic acid 
saturated at 0° with hydrogen chloride ; the product separates in bright 
yellow needles and prisms, but is very unstable. Ferric chloride 
develops a brown coloration, and the solution in alkalis is intense 
yellow. 

Ethylie tropinonedioxalate, C,H,,NO(CO-COOEt),, is prepared by 
dissolving ethylic tropinoneoxalate in ethylic oxalate (2 mols.), and 
adding sodium ethoxide (2 mols.), free from alcohol, to the solution ; 
after some hours, the liquid is treated with water, agitated with ether, 
and the aqueous portion removed and acidified with acetic acid. The 
salt crystallises from alcohol in yellow, transparent prisms, separating 
from methylic alcohol in yellow, pleochromatic plates ; it melts and 
decomposes at 176°. 

Difurfurylidenetropinone, C,H,,NO(C,H,O),, is prepared by 
cautiously adding a solution of tropinone (1 mol.) and furfuraldehyde 
(2 mols.) in ether to the same medium containing sodium ethoxide 
(2 mols.) in suspension ; it crystallises from absolute alcohol in canary- 
yellow prisms, and melts at 138°. The solution in concentrated sul- 
phuric acid is of an intense violet-red, becoming yellow on dilution with 
water, which precipitates the sulphate in slender, lustrous needles ; it 
decolorises bromine and an acid solution of potassium permanganate. 
It differs from dibenzylidenetropinone in its property of dyeing wool 
greenish-yellow. The hydrochloride, which crystallises in aggregates of 
microscopic prisms, melts and decomposes at 237—238° ; the methiodide 
crystallises from water in yellow, pleochromatic plates, and melts ‘at 
281°, when it decomposes. 

Although dibenzylidenetropinone was prepared in the first instance 
from tropinone and benzaldehyde under the influence of hydrochloric 
acid, caustic soda may be also employed as the condensing agent. If, how- 
ever, sodium ethoxide is used, the dibenzylidenetropinone is obtained 
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mixed with the compound C,,H,,NO,, arising from condensation of 
tropinone with benzaldehyde (2 mols.) involving the elimination of 
only 1H,0; it contains $H,O, which is removed at 70°, and it melts 
and decomposes at 115°. The solution in concentrated hydrochloric 
acid is deep red, and remains cherry-red on dilution. The methiodide 
crystallises from alcohol in prisms, and melts at 186—187°, when it 
decomposes. M. O. F. 


Harmine and Harmaline. By Orto Fiscner (Ber., 1897, 28, 
2481—2489. Compare Abstr., 1885, 821, and 1889, 730).—Harmaline 
has been shown to be dihydroharmine ; both it and harmine are optically 
inactive in acetic acid solution. The oxidation of harmaline, C,,H,,N,O, 
to harmine, C,,H,,N,0, is best effected with potassium permanganate 
in dilute sulphuric acid solution. Methylharmine melts at 209°; its 
hydrochloride and flesh-coloured platinochloride,(C,,H,,MeN,O),,H,PtCl, 
+ 2H,0O, were prepared ; it unites with more methylic iodide, yielding 
a quaternary iodide, C,,H,,MeN,O,MelI, which reacts with silver 
nitrate, forming the crystalline nitrate; the platinochloride and auro- 
chloride of this quaternary base were also prepared. <Acetylharmaline, 
C,,H,,AcN,O, can be prepared by dissolving harmaline and fused 
sodium acetate in acetic anhydride, heating cautiously to 60°, and then 
setting it aside; it melts at 204—205°. Methylharmaline, prepared 
from harmaline methiodide by boiling it with baryta water, melts and 
decomposes at 162°, and will unite with more methylic iodide. 
Dihydroharmaline is best prepared by reducing harmaling with 
sodium in boiling amyl-alcoholic solution; its acetyl and benzoyl 
derivatives, C,,.H,,AcN,O, &c., melt at 239° and 158—159° respec- 
tively. Harmine and harmaline are oxidised to harminic acid, 
C,,H,N,O,, by chromic acid in boiling acetic acid solution, or by nitric 
acid, the same product being obtained when harmol, dichloroharmine, or 
nitroharmine is oxidised. This acid reacts with normal alkali like a 
monobasic acid, but with resorcinol, like a dibasic acid, forming a fluor- 
escein. It reacts with methylic iodide and aqueous potash, yielding 
methylharminic acid, C,j)H,MeN,O,, which can also be obtained by the 
oxidation of methylharmine, and which blackens between 260° and 
280° when heated; with ethylic iodide, it yields ethylharminic acid, 
C,,H,EtN,O,, which blackens at 280°. Apoharmine, formed from 
harminie acid by the loss of 2 mols. of carbonic anhydride, yields a 
yellow picrate melting at 247°; boiling concentrated nitric acid con- 
verts it into a derivative, C,H,(NO,)N,, which melts and decomposes 
at 270°, and is soluble in alkalis; with methylic iodide, it yields the 
hydriodideof methylapoharmine, C,H,MeN,, which base melts at 77—78°, 


and yields a yellow platinochloride which decomposes at 260°. 
C. F. B. 


Organic Chemistry. 


The Number of Isomeric Paraffins. By Sima M. Losanitscu 
(Ber., 1897, 30, 3059—3060. Compare this vol., i, 1).—A reply to 
Hermann (this vol., i, 101). The author is still of opinion that the 
number of possible isomeric hydrocarbons, C,.H9,, is 354, and not 355. 

J.J.8. 


Decomposition of Hydrocarbons of High Molecular Weight 
at a Moderate Temperature. By Cart Ene ER (Ber., 1897, 30, 
2908—2920).—The residues from the distillation of petroleum consist 
of unsaturated compounds, chiefly olefines and the products of their 
polymerisation. The oils which boil above 200° decompose when 
heated either in an open vessel or under pressure, the lower members 
of the paraffin series, together with olefines, naphthenes, and gromatic 
hydrocarbons, being formed, whilst the residue becomes still poorer in 
hydrogen. Several instances of this decomposition have been studied. 

[With L. Jezioranskt.|—Two portions of the residue from Galician 
petroleum, remaining after the removal of all hydrocarbons boiling 
below 200°, were fractionally distilled, one at atmospheric pressure, 
the other under a pressure of 24—30 mm. The fractions thus obtained 
were again submitted to rectification. The distillates obtained under 
diminished pressure were practically unaltered by this second rectifi- 
cation, Those obtained at the ordinary pressure, on the other hand, 
began to boil at a much lower temperature than during the first 
distillation, more than 50 per cent. of each fraction passing over 
before the temperature was attained at which the fraction originally 
began to boil ; thus a fraction which originally was collected between 
315° and 330°, began to boil in the second rectification at 80°, and 30 
per cent. of it passed over below 200°. The fractions obtained origin- 
ally at the highest temperatures appear to yield the hydrocarbons of 
lowest boiling point. In another experiment, a heavy petroleum 
residue from Java petroleum, beginning to boil at 400°, was heated 
for some days in a flask connected with a reflux condenser, and the 
products of low boiling point were examined ; these only amounted to 
a small percentage of the oil, and consisted of 41 per cent. of un- 
saturated and 59 per cent. of saturated hydrocarbons. Similar results 
were obtained by heating the oil in sealed tubes at 400°; the residue 
contained a carbonaceous deposit. 

(With H. Grinina.}]—The oils obtained by “cracking”’ petroleum, 
in order to obtain oils suitable for burning, have a sp. gr. = 0°8769 at 
15°, and consist chiefly of olefines and paraffins, members of both series 
containing from 6 to 10 atoms of carbon having been isolated. In 
addition to these, benzene, toluene, xylene, mesitylene and y-cumene 
were isolated as nitro-compounds. It is also probable that naphthenes 
were present in small quantities. 

[With C. Scunerper.}—The oils obtained by distilling heavy petro- 
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leum under a pressure of about 6 atmospheres (Krey, German Patent 
37728) have a sp. gr. = 0°8301, and closely resemble the foregoing in 
composition. A. H. 


Decomposition of Chloroform, Bromoform and Chloral by 
Aqueous Solutions of Potassium Hydroxide. By ALEXANDRE 
Deserez (Compt. rend., 1897, 125, 7830—782).—Chloroform is decom- 
posed at the ordinary temperature by an aqueous solution of potassium 
hydroxide (1:8), the products being carbonic oxide, potassium chloride 
and water; the decomposition is accelerated by the action of light 
and also by heating gently. Solid potassium hydroxide does not de- 
compose dry chloroform in a similar manner. Methylchloroform, 
phenylchloroform, methylenic chloride and carbon tetrachloride give 
no similar reaction with aqueous potash. 

Bromoform decomposes in the same way as chloroform, but more 
slowly, by reason of its smaller solubility, and iodoform, being insolu- 
ble, is not decomposed at all. Chloral, on the other hand, is decom- 
posed more rapidly than chloroform, the first stage in the reaction 
(production of potassium formate and chloroform) developing sufficient 
heat to accelerate the completion of the change. 

Alkali carbonates and alkali hydrogen carbonates produce no analo- 
gous decomposition. 

The liberation of carbonic oxide under the conditions specified is a 
much more characteristic reaction for chloroform than those commonly 
employed. C. H. B. 


Electrolytic Preparation of Iodoform. By Fritz Forrster and 
W. Meves (J. pr. Chem., 1897, [ii], 56, 353—363. Compare Elles and 
Herz, Zeit. elektrochem., 4,113).—The cell used was a battery-jar of 
500 c.c. capacity, closed with an indiarubber bung. The electrodes 
were three parallel sheets of platinum foil; the middle one was the 
anode and had an area of 85 sq. cm. ; the cathodes were enclosed in a 
wrapping of parchment paper. Between the electrodes were two tubes 
for leading in gas, and there was also a tube for leading away the 
gases evolved. A copper and a gas voltameter were also inserted in 
the circuit ; the former for measuring the total amount of electricity that 
had passed during the experiment, whilst the latter made it possible to 
ascertain at any moment how the cell was working, the volume of gas 
evolved in it being compared with that evolved in the cell. The 
charge consisted of 400 c.c. of a solution containing 60 grams of 
potassium iodide, 20 grams of sodium carbonate and 80 c.c. of alcohol, 
the whole being kept at 60—65° by immersing the cell in a water bath at 
that temperature. The current density was as a rule 2 ampéres per sq. 
dm., and to obtain a current of 2 ampéres a potential difference of 2 
volts was necessary. Every 8 ampére-hours the iodoform was removed, 
and the amount of potassium iodide to which it corresponded was 
added, together with 20 c.c. of alcohol. 

The formation of iodoform takes place according to the equation, 
C,H,0 + H,O + 10I=CHI, + 7HI+CO,; no formic acid could be de- 
tected. It ‘will be seen that for every THI +CO, formed at the anode 
10KOH are formed at the cathode ; the excess of 1KOH must be con- 
verted into carbonate by passing a ‘slow current of carbonic anhydride 
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into the cell, so as to keep the colour of the solution pale yellow. In 
the presence of potassium hydroxide, considerable quantities of iodate 
are formed, and some acetic acid. When the proper precautions are 
observed, the yield of iodoform is equivalent to 80—90 per cent. of 
the electricity that has passed through the cell; it diminishes, how- 
ever, when the potassium carbonate has accumulated largely in the 
solution. After a time, then, it is better to continue the electrolysis 
without further addition of potassium iodide; in this way, some 80 


per cent. of the total iodide used can be converted into iodoform. 
C. F. B. 


Silver Cyanamide. By Pavut Lemovutt (Compt. rend., 1897, 125, 
782—784).—Silver cyanamide is obtained by adding an aqueous solu- 
tion of cyanamide to an ammoniacal solution of silver nitrate, treating 
the precipitate with nitric acid, reprecipitating with ammonia, and re- 
peating this process until a pure product is obtained. It is insoluble in 
water even when heated, but is slightly soluble in hot dilute ammonia. 

The action of ammoniacal silver nitrate on cyanamide solution 
develops + 9°64 Cal. The decomposition of silver cyanamide by nitric 
acid, absorbs —11°2 Cal., and from these and other experiments in 
which silver cyanamide was decomposed by hydrochloric acid, it follows 
that C+ N, + Ag, = CN,Ag, solid, absorbs — 52-0 Cal. This value agrees 
with the explosive properties of silver cyanamide when heated in 
air. It is noteworthy, however, that, in absence of oxygen, it can be 
heated to 300° without undergoing any change. C. H. B. 


Chlorocyanuramide. By Pavut Lemoutt (Compt. rend., 1897, 
125, 822—824).—Chlorocyanuramide, C,N,(NH,),Cl, obtained by the 
action of ammonia on cyanuric chloride, crystallises in very slender 
needles, very slightly soluble in water. Its heat of combustion as 
determined in the calorimetric bomb is 2758°2 cal., and hence the 
molecular heat of combustion is + 401°3 Cal. at constant volume and 
+400°3 Cal. at constant pressure. Its heat of formation at constant 
pressure is, therefore, +25°6 Ca]. and it follows that C,N.Cl, sol. 
+4NH,diss. = 2NH,Cl diss. + C,N,H,Cl sol.develops+81°7 Cal. The 
formation of the chlorocyanuramide, which is intermediate between 
cyanuric chloride and cyanuramide, is to be attributed to its insolubility. 
When cyanuric chloride and aqueous ammonia are heated in-a sealed 
tube at 150°, the former is completely coverted into cyanuramide. It 
is noteworthy that the difference between the heats of formation of 
cyanuric chloride and chlorocyanuramide, 107-9 Cal., representing the 
thermal effect of the substitution of 2NH, for 2Cl, is practically identical 
with the corresponding value in the case of acetic acid. C. H. B. 


Preparation of Acetals. By Emi FiscnHer and Grore GIEBE 
(Ber., 1897, 30, 3053—3059).—Both aliphatic and aromatic aldehydes 
can be converted into the corresponding acetals by the aid of dilute 
solutions of hydrogen chloride in the requisite alcohol. Diethylacetal 
diethylpropionacetal, and dimethylmethylal are readily obtained by the 
aid of 1 per cent. solutions of hydrogen chloride in alcohol. 

To prepare glycoldimethylacetal, OH-CH,-CH(OMe),, a larger quantity 
of alcohol must be taken, and the mixture heated for a longer time ; it 

n 2 
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boils at 158—159° (corr.) and resembles glycoldiethylacetal in all its 
properties. Glucoside-like products were not obtained. 

vez:Acraldehyde with a 0°5 per cent. solution of hydrogen chloride in 
ethylic alcohol yields triethoxypropane. Acraldehyde dibromide does 
not readily react at the ordinary temperature with a 1 per cent. solution 
of hydrogen chloride in ethylic alcohol, but on heating at 100° for 
40 hours, the substance, OEt’C,H,Br* CH(OEt),, is obtained ; it boils 
at 103—-104° (corr.) under a pressure of 14 mm. and has a sp. gr. 
=1:185 at 15°. Benzodiethylacetal is obtained when benzaldehyde is 
heated with the 1 per cent. solution for 60 hours at 100°; the yield 
is about 50 per cent. Nitrobenzaldehydes react more readily than 
benzaldehyde itself. 

Paranitrobenzodimethylacetal, NO,°C,H,;CH(OMe),, distils at 
294—296°(corr.) under a pressure of T74 mm. On cooling, it solidifies 
and then melts at 23—25°. The corresponding orthonitro-compound boils 
at 274-—-276° at a pressure of 762 mm., but is partially decomposed at 
the same time. Anisaldehyde reacts in pretty much the same manner 
as benzaldehyde; the acetal boils at 253° (corr.) under a pressure of 
764mm. Its sp. gr. =1:078 at 14°. 

Piperonaldimethylacetal boils at 271—272° (corr.) under 757 mm. 
pressure ; the yield is only 35 per cent. of the theoretical. 

Salicylaldehyde, parahydroxybenzaldehyde, and vanillin give little 
or no acetal when heated for several days with alcoholic hydrogen 
chloride. J.J.8. 


Decomposition of Galactose. By ALtrep Wout and Ernst List 
(Ber., 1897, 30, 3101—3108).—It has been shown previously (Abstr., 
1893, i, 292) that, when the oxime of d-glucose is converted into a 
nitrile and hydrogen cyanide subsequently abstracted, d-arabinose is 
formed. Further researches have now shown that when the oxime of 
d-galactose (Abstr., 1888, 40) is treated in a similar manner, the 
product is Fischer and Bromberg’s lyxose (Abstr., 1896, i, 348). 
Galactosoxime was obtained by a method similar to that adopted for 
the preparation of glucosoxime (loc. cit.) ; when boiled with anhydrous 
sodium acetate and acetic anhydride, it yields pentacetylgalactonic 
nitrile. The dark-coloured substance which is thrown down when the 
product of the above reaction is poured into the requisite amount of 
sodium carbonate solution is washed well with water, extracted several 
times with ether, and the residue from the ethereal extract crystallised 
repeatedly from dilute alcohol. It forms colourless crystals, melts 
at 135° (uncorr.), and is only sparingly soluble in water, moderately 
in cold alcohol, readily in hot alcohol, benzene, ether, or chloroform. 
When treated with silver oxide and excess of ammonia, it yields the 
acetamide derivative which melts and decomposes at 222—226°(uncorr.) ; 
in most of its properties this compound resembles the acetamide 
derivative of d-arabinose. The corresponding pentose could not be 
obtained by exactly the same method as was used for the preparation 
of d-arabinose. The method adopted was as follows: the acetamide 
derivative (10 grams) was heated with 200 grams of N sulphuric acid and 
600 grams of water for 2 hours in a reflux apparatus, and then heated 
with an excess of barium carbonate ; the clear filtrate was evaporated 
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under reduced pressure to 20 c.c., diluted with 30 c.c. of 6 N sulphuric 
acid, extracted 15—20 times with ether in order to remove acetic acid, 
and the sulphuric acid precipitated with barium hydroxide, any excess 
of which was removed by the aid of carbonic anhydride. After filtration, 
the solution was evaporated under reduced pressure, when the sugar 
was obtained in the form of an uncrystallisable syrup. It gave the 
usual coloration with alkalis, reduced Fehling’s solution, was lsvo- 
rotatory, yielded fufuraldehyde on boiling with hydrochloric acid, and 
with phenylhydrazine gave xylosazone. Its identity with Fischer and 
Bromberg’s lyxose was established by oxidising it to the lactone of 


lyxonic acid by Allen and Tollens’ method (Annalen, 1891, 260, 306). 
J. J. 8. 


Action of the Halogens on Aliphatic Amines and Preparation 
of their Perhaloids. By James F. Norris (Amer. Chem. J., 1898, 20, 
51—64,. Compare Abstr., 1896, i, 336).—The action of bromine and 
iodine on a number of aliphatic amines has been studied in order to 
determine whether the formation of iodine additive products and per- 
bromides, such as those already described, is general. The action of 
iodine is being further investigated ; so far, trimethylamine is the only 
amine which gives a di-iodo-additive product. Dimethylamine gives a 
compound containing two iodine atoms, but it has a constitution 
analogous to the bromides given below. Diamylamine gives the per- 
iodide NH(C,H,,),,HLI,I,. 

A number of perbromides have been obtained, all having the general 
structure NR,,HBr,Br, where one R may be hydrogen, and all give off 
1 atom of bromine when dissolved in water. Primary amines ap- 
parently do not form perbromides. 

By the action of chlorine on trimethylamine, a very unstable com- 
pound, having the appearance and odour of camphor, was obtained, but 
it could not be purified or analysed. ' 

Attempts to prepare the compound NMe,,ICl, described by Pictet 
and Krafft (Abstr., 1892, 1356), proved unsuccessful, as in all cases the 
product had the composition N Me,I,. 

[With EF. H. Laws. }|}—Dimethylammonium dibromide, prepared by the 
action of bromine on dimethylamine hydrobromide, separates from 
alcoholic solution in yellow needles which melt at 93°, and do not 
decompose when heated to 200°. Bromine is without further action ; 
chlorine, however, displaces one bromine atom, forming a chlorobromide, 
NHMe,,HCI1,Br, which can also be prepared by the action of bromine 
on dimethylamine hydrochloride. 

Dimethylammonium tri-iodide, obtained by the action of iodine on di- 
methylamine hydriodide, crystallises from ethylic acetate in long 
needles, with a dark blue, steely lustre, melts at 97°, is decomposed by 
water into the hydriodide and free iodine, whilst treatment with 
potassium hydroxide yields iododimethylamine (CH,),NI. The di-iodide 
was obtained as a dark-coloured oil. 

Dimethylammonium chloriodide, N HMe,,HCI,I, prepared by the action 
of iodine on methylamine hydrochloride dissolved in alcohol and 
chloroform, crystallises in dark red needles melting at 100°. Water 
liberates all the iodine, and potassium hydroxide forms iododimethy]_ 
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amine. When treated with chlorine, a substance, NHMe,,HC1,I,Cl,, is 
obtained crystallising from alcohol in yellow needles. The bromiodide 
is a dark red, crystalline salt melting at 98—99°. 

[With F. M. SMALLEY. ]— —Trimethylammonium chloriodides. The salt 
containing two halogen atoms is obtained when iodine monochloride 
acts on trimethylamine, as dark, reddish-brown needles melting at 
84°. Water liberates iodine. A second salt, of the composition 
NMe,,HCI,ICI,, is produced when iodine trichloride is used instead of 
the monochloride ; this melts at 168°, and is decomposed by water, 
with liberation of chlorine and iodine. The chlorobromide crystallises 
in yellow needles, and dissolves in water with liberation of bromine ; the 
bromiodide, which crystallises in maroon needles, melts at 89°, and gives 
up iodine when acted on by water. 

[With A. E. Kimperty.|—Diethylammonium dibromide crystallises 
in reddish-yellow needles, and when treated with potassium hydroxide 
yields a heavy, yellow, insoluble oil, which is still under investigation. 
The corresponding dipropyl and tripropyl compounds are crystalline 
substances, and the diamyl compound is a red oil. 

When bromine acts on trimethylamine or its hydrobromide, a red 
oil is obtained which cannot be purified without decomposition. Tri- 
cetylamine is not acted on by bromine. A. W. C. 


Crystalline Forms of the Platinochlorides of Diamines. By 
JoserH A. Le Bet (Compt. rend., 1896, 125, 351—354).—The author 
has examined salts of the type (NH,RR’),PtCl,, and also double salts 
such as (NH,Me,,NH,Pr,)PtCl,. The following method was adopted 
in order to determine whether any two given diamines formed such a 
double salt, 0°1 gram of one platinochloride was mixed with an equiva- 
lent quantity of the platinochloride of the second, about three-fourths 
was allowed to crystallise, and the sp. gr. of the crystals deter- 
mined by the aid of ethylenic dibromide which was diluted with light 
petroleum until the crystals floated in equilibrium. If no double salt 
was formed, the original compounds were present, and the densities were 
little altered. If the substance was a double salt, its sp. gr. lay between 
those of the two original salts. The densities, axial relations, a:b: c, 
and inclination £ of a large number of the platinochlorides of diamines 
are given. J.J.58. 


Constitution of Hexamethylenetetramine. By Grora Conn 
(J. pr. Chem., 1897, [ii], 56, 345—352).—The author proposes the 


NH 
formula CH, 7 "Son: CH(NH,):CH(NH,):CH:NH as affording the 


best expression of the reactions of hexamethylenetetramine (which is 
obtained by the action of ammonia on formaldehyde), and shows how 
these reactions can be explained by its means. Incidentally, the formula 
NH,° CH,:CH(NH,):CH:NH is assumed for trimethylenetriamine. 
The pointe of which a formula for hexamethylenetetramine must afford 
an explanation are (1), the relation of the substance to the sugar 
group; (2), the different function of the nitrogen atoms; (3), the 
numerous additive products and their different stability ; (4), the 
formation of tri- and pent-amine derivatives. 6. F. B. 
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Isonitramines, and their Resolution into Hyponitrous Acid. 
By Artuur R. Hanrzscu and A. Saver (Annalen, 1897, 299, 67—99. 
Compare Abstr., 1897, ii, 25).—Hydroxyurethane benzyl ether, 
COOEt-NH-OCH,Ph, obtained by agitating ethylic chlorocarbonate 
with a-benzylhydroxylamine, crystallises from alcohol in white 
plates, and melts at 31°. The substance dissolves readily in ether, 
more sparingly, however, in alcohol, and with still greater difficulty in 
water. The nitroso-derivative boils at 106° under a pressure of 35 mm., 
and resists the action of cold acids; it decomposes when distilled in 
an atmosphere of steam. Aqueous and alcoholic alkalis resolve the 
nitroso-derivative into benzaldehyde and ethylic alcohol, nitrogen and 
carbonic anhydride being eliminated. 

Benzenesulphonhydroxamic acid benzyl ether, S0,Ph:NH-OCH,Ph, 
is prepared from benzenesulphonhydroxamic acid (Piloty, Abstr., 1896, 
i, 555) and a-benzylhydroxylamine ; it crystallises from alcohol in white 
needles, and melts at 107°. The impure nitroso-derivative, which 
could not be isolated, yields benzaldehyde and nitrogen when treated 
with sodium carbonate. © 

Attempts to prepare the nitroso-derivative of hydroxyurethane 
(Hantzsch, Abstr., 1894, i, 364) were also unsuccessful, treatment of 
hydroxyurethane with nitrous acid giving rise to a yellow oil which 
decomposes in the desiccator ; aqueous ammonia dissolves the oil, with 
liberation of nitrogen, acetaldehyde being produced. Benzhydroxamic 
acid and acethydroxamic acids, however, yield no isonitramine, nitrous 
acid converting them into hydroxylamine and benzoic and acetic acids 
respectively ; hyponitrous acid was not recognised among the products, 
nor was this substance produced by the action of nitrous acid on benzene- 
sulphonehydroxamic acid. 

Dimethylamidocarboxylic chloride, NMe,*COCI, is prepared by passing 
dry carbonyl chloride over dry dimethylamine hydrochloride, which is 
carefully heated in a small distilling flask, the receiver being cooled 
with ice ; it is a colourless liquid which boils at 165°, and is indifferent 
towards alkalis at 0°, being resolved into carbonic anhydride and 
dimethylamine hydrochloride when heated. On agitating the sub- 
stance with free, aqueous hydroxylamine, the liquid acquires the 
properties of a hydroxamic acid. It develops an intense violet colora- 
tion with ferric chloride, reduces silver nitrate, and yields a slimy, 
green copper salt ; the dimethylhydroxycarbamide has not been isolated. 
The benzyl ether, NMe,*CO:NH-OCH,Ph, is an oil which does not 
solidify at — 15°; the hydrochloride is precipitated on passing hydrogen 
chloride into its ethereal solution. 

Dimethylnitrosohydroxycarbamide (dimethylcarbonylisonitramine), 
NMe,*CO-N-N,O,H, is prepared by passing nitrous anhydride into the 
liquid obtained by agitating dimethylamidocarboxylic chloride with 
hydroxylamine until it no longer develops colour with ferric chloride ; 
it is a yellow oil, which mixes in every proportion with water, being 
extracted from the solution by ether. It decomposes when gently 
heated. Although indifferent towards acids, the substance is very 
sensitive towards alkalis, caustic potash converting it into potassium 
hyponitrite and dimethylamine, with elimination of carbonic anhydride, 
and itis decomposed also by ammonia. 
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Diethylamidocarboaxylie chloride, NEt,*COCI, boils at 186°, and in 
behaviour resembles the methyl-derivative. 

When carbonyl chloride is passed into an ice cold solution of 
hydroxylamine, the liquid acquires the properties of a hydroxamic 
acid, but the product is very unstable. It is immaterial whether one 
molecular proportion of hydroxylamine is employed, or twice this 
amount, the liquid in each case developing an intense violet coloration 
with ferric chloride, and yielding with copper acetate a highly 
unstable copper salt which liberates gas, and passes into cuprous oxide. 
These facts point tothe formation of hydroxycarbaminic, OH*CO-NH:-OH, 
or carbohydroxamic acid, (OH),*C:NOH, instead of dihydroxycarbamide, 
CO(NH:OH),. 

On treating with nitrous acid the liquid obtained by the action of 
carbonyl chloride on aqueous hydroxylamine, carbonic anhydride, 
nitrous oxide, and water are produced. If, however, the operation is 
carried out in methylic alcohol, evidence of the production of hypo- 
nitrous acid is forthcoming. 

The authors have estimated the amount of ammonia arising from 
the decomposition of hyponitrous acid, and find that the quantity is 
variable and very small; it probably arises from ammonium salts 
contaminating the silver hyponitrite from which the free acid is pre- 
pared. Contrary to the statement of Thum (Abstr., 1894, ii, 13), it is 
not possible to estimate hyponitrous acid by titration with potassium 
permanganate. 

Hyponitrous acid is obtained by the action of nitrous acid on 


hydroxylamine or hydroxycarbamide dissolved in methylic alcohol. 
M. O. F. 


Salts of Nitroparaffins,and Acylated Derivativesof Hydroxy]l- 
amine. By Lauper W. Jones (Amer. Chem. J., 1898, 20, 1—51. 
Compare Abstr., 1896, i, 460).—When sodium isonitroethane, prepared 
by the action of sodium ethoxide on an alcoholic solution of nitro- 
ethane, is acted on by benzoic chloride in aqueous or ethereal solution, 
a very complicated mixture of substances is produced. In the first 
place, a derivative, CHMe:NO-OBz, of isonitroethane is formed by re- 
placement of sodium by the benzoyl group ; this cannot be isolated, but 
is immediately converted by intramolecular oxidation into the benzoate 
of acethydroxamic acid, CH,*CO*NH-: OBz, existing in two forms, which 
can be separated by the difference in their solubility in ether ; the one 
forms well developed crystals melting at 98—99°, the other flat, trans- 
parent crystals melting at 69—70°. After a time, the form of lower 
melting point, which is possibly a hydroximic acid, becomes opaque, 
and passes completely into the form of high melting point. It is de- 
composed by boiling water or dilute alkalis into benzoic acid and acet- 
hydroxamic acid, and on heating yields benzoic acid, methylcarbimide, 
and a brown residue. A specimen of the benzoate prepared by the 
action of benzoic chloride on pure acethydroxamic acid was also found 
to exist in two modifications corresponding exactly in melting points 
and crystalline forms with the above. 

In the original reaction, this benzoate immediately acts on the 
isonitroparaffin salt, regenerating nitroethane and forming the sodium 
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salt of the benzoate of acethydroxamic acid, and the latter, in presence 
of benzoic chloride, reacts in two ways, giving rise:—(1) to the benzoate 
of benzoylacethydroxamic acid, OBz-CMe:N* OBz, a thick oil that could 
not be made to crystallise ; this is decomposed by alcoholic potash into 
benzoic acid and the benzoate of acethydroxamic acid, thus proving 
its constitution, and:—(2) to a-benzoyl-B-acetylbenzoylhydroxylamine, 
NAcBz:OBz, a neutral substance occurring in transparent, monoclinic 
crystals melting at 68—69° ; this is insoluble in alkalis and water, but 
soluble in alcohol, ether, and light petroleum. On treatment with 
alcoholic potash, it is converted into the benzoate of benzhydroxamic 
acid and acetic acid, which fact, in conjunction with the synthesis of 
this hydroxylamine derivative from the benzoate of benzhydroxamic acid 
and acetic chloride, conclusively proves its constitution. Acetobenz- 
hydroximie benzoate, OBz*N:CPh:OAc, forms needle-shaped crystals 
melting at 84—85°, soluble in alcohol and ether, but insoluble in water. 

It was expected that the results obtained by the action of ethylic 
chlorocarbonate on isonitroethane would be similar to those of the 
action of benzoic chloride ; but although derivatives of acethydroxamic 
acid are produced, the reaction is complicated by the evolution of car- 
bonic anydride, and has not been thoroughly investigated. In order, 
however, to become acquainted with the possible derivatives, the follow- 
ing compounds were prepared synthetically. 

Ethylic acethydroxamic carbonate, COMe*NH:O-COOEt, prepared by 
the action of ethylic chlorocarbonate on acethydroxamic acid, crystallises 
from ether in long, flat needles melting at 71—72°. When left in contact 
with ferric chloride, it shows an intense colour reaction, is decomposed 
by alkalis and alkali carbonates, and on distillation gives carbonic 
anhydride, an intense odour of a carbimide, and a pale yellow oil boiling 
between 180 and 220°. 

Ethylie ethylnitrolic carbonate, NO,*CMe:N-O-COOEt, is a yellow oil 
boiling at 143—144° (17 mm.), or with considerable decomposition 
at 210—215° under the ordinary pressure. Boiling water decom- 
poses it, liberating carbonic anhydride and forming ethylnitrolic acid 
and its decomposition products. 

The action of benzoic chloride on sodium isonitromethane presents 
difficulties which have not yet been overcome, but there is no doubt 
that the benzoate of benzoylformhydroxamic acid is produced with 
formation of a similar salt of formhydroxamic acid as intermediate 
product. 

Formhydroxamic acid, COH:NH- OH, prepared by the action of ethylic 
formate on a mixture of hydroxylamine hydrochloride and sodium meth- 
oxide, crystallises in large, thin, transparent plates with a brilliant pearly 
lustre and striated surfaces, and melts at 81—82°. It is soluble in 
warm acetone, from which it can be obtained in groups of thick 
crystals, but on standing these redissolve, undergoing decomposition, 
the exact nature of which has not been fully determined. The pure 
acid is not hygroscopic, and is stable, but when heated slightly above its 
melting point it explodes, giving off a vapour smelling strongly of hy- 
droxylamine; this fact, taken in conjunction with its stability, supports 
the above oxam-formula rather than the oxime form, OH:CH:N-OH. 
The sodium salt prepared by the action of sodium ethoxide on an alco- 
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holic solution of the acid, separates as a fine, white, very hygroscopic 
powder, which explodes on heating; the copper, lead, and mercury 
salts are also explosive. The benzoate, prepared by the action of 
benzoic chloride on the acid, crystallises from ether in well developed 
prismatic needles melting at 76°5—77°5° ; it is decomposed by caustic 
soda into benzoic and formhydroxamic acids, and by heat into benzoic 
acid and carbimide. During the preparation of this benzoate, benzoy/- 
Jormhydroxamic benzoate, OBz*CH:N:OBz, is also obtained; this 
crystallises from a mixture of ether and light petroleum in delicate, 
colourless needles melting at 109—111°. It is insoluble in alkalis, 
but is decomposed by them, more especially on heating. 

Experiments on the action of mercuric chloride on sodium isonitro- 
methane, and of the action of alkylic iodides on the mercury salts 
thus formed, are described ; it is shown that these salts cannot be 
derivatives of carbonic anhydride oxime of the formula CO:N:OH, as 
was considered probable by Nef. 

In discussing the formule of the salts of the nitroparaftins, the author 
points out that it is impossible to explain their reactions and pro- 
perties, more especially the intramolecular oxidation which they 
undergo, if the ring grouping proposed by Hantzsch (Abstr., 1896, 
i, 353, 672) is adhered to. He therefore assigns to them Nef’s open 
formule (ibid., 461). 

Hydroxyurethane (carbethoxyhydroxamic) methylic ether, 

EtO-CO-NH:OMe, 

is formed when methylic iodide acts on the potassium derivative of 
hydroxyurethane prepared by a slight modification of the method em- 
ployed by Hantzsch (Abstr., 1894, i, 364); it is a colourless liquid 
boiling at 186—-188°, and gives no reaction with ferric chloride. 
When treated with concentrated hydrochloric acid, it is decomposed 
into carbonic anhydride, ethylic chloride, and a-methylhydroxylamine 
hydrochloride. The corresponding ethylic ether boils at 195-—196° 
(95—97° at 17 mm.); hydrochloric acid decomposes it into carbonic 
anhydride, ethylic chloride, and a-ethylhydroxylamine hydrochloride. 
It was hoped that ethers of the oxime of carbonic anhydride would be 
obtained by the action of phosphorus pentachloride on this substance, 
but owing to the instability of the product, it has been impossible to 
decide this point. The benzylic ether, a thick, colourless oil boiling at 
171—172° (11 mm.), is soluble in alkalis, and is reprecipitated unde- 
composed by acids; concentrated hydrochloric acid decomposes it 
with production of a-benzylhydroxylamine hydrochloride. The benzoate 
forms soft, fibrous crystals melting at 38—39° and boiling at 
180—190° (20 mm.); when treated with benzoic chloride, it is con- 
verted into the dibenzoyl derivative of hydroxyurethane, which sepa- 
rates from a mixture of ether and light petroleum in transparent, 
prismatic crystals melting at 72—73°. 

aB-Dimethylcarbethoxyhydroxylamine [hydroxymethylurethane methylic 
ether}, COOEt:N Me: OMe, is also produced by the action of methylic 
iodide on carbethoxyhydroxamic acid as a colourless oil boiling at 
150—155°; when treated -with concentrated hydrochloric acid, car- 
bonic anhydride, ethylic chloride, and a-dimethylhydroxylamine hydro- 
chloride, NHMe*OMe,HCI, are produced. The latter crystallises from 
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chloroform in long, coarse, prismatic ‘needles melting at 115—116°; 
it is not hygroscopic, is volatile at 100°, and does not reduce ammo- 
niacal silver nitrate or Fehling’s solution. The platinochloride sepa- 
rates from alcohol in red, prismatic crystals melting and decomposing 
at 180°. The free base is a colourless, very volatile liquid, boiling at 
42°2—42°6°, of a sweet, rather unpleasant odour, and does not reduce 
silver nitrate or Fehling’s solution. 

aB-Diethylcarbethoxyhydroxylamine [hydroxyethylurethane  ethylic 
ether] hydrochloride is with difficulty obtained in long, fibrous needles 
melting at 123—124°. The /ree base is an oil boiling between 160° 
and 180°. A. W. C. 


The Direct Elimination of Carbonic Oxide, and the Reaction 
of this with Water. By Cart Enaver and J. Grimm (Ber., 1897, 
30, 2921—2926. Compare Abstr., 1893, i, 512).—Many organic 
compounds decompose when heated, carbonic oxide being formed 
directly, without any reduction of carbonic anhydride (compare 
Phillips, Zrans. Amer. Phil. Soc., 17, 1). Formic acid, for instance, 
at 150—160° yields a gas which consists of 98°8 of carbonic oxide 
and 1‘2 per cent. of carbonic anhydride. Ethylic formate decompeses 
at 300°, yielding a mixture of carbonic oxide, 18-2 ; carbonic anhydride, 
295; ethylene, 7:2, and hydrogen, 45:1 per cent.: amylic formate de- 
composes in a similar manner at 300°, but yields amylene instead of 
ethylene, whilst ethylic oxalate at 200° yields carbonic oxide, 48°4 ; 
carbonic anhydride, 43°8, and olefines, 7°8 per cent. 

Benzoin at 280° yields a gas containing 92 per cent. of carbonic 
anhydride and 8 of carbonic oxide; the oily residue produced in this 
case contains diphenylmethane, deoxybenzoin, benzil, and a trace of 
benzaldehyde. Benzoylacetone does not yield any gas at 300°. 

Pure carbonic oxide, carefully freed from oxygen, does not react 
with water vapour at 250°, but does react at 300°, producing car- 
bonic anhydride. It is probable that the formation of carbonic 
anhydride in the foregoing decompositions of various substances is 
due to this secondary reaction between the carbonic oxide, which is 
first produced, and water vapour. A. H. 


Volatile Acids of the Acetic Series from the Suint of Wool. 
By A. Buistne and P. Buistne (Compt. rend., 1897, 125, 777—780). 
—When the water used for the desuintage of wools is allowed to 
remain exposed to the air for a few days, it undergoes, as the authors 
have previously shown, a special fermentation which results in the 
formation of volatile acids of the acetic series. After fermentation, 
one sample of sp. gr.=1°‘079 was found to have the following com- 
position per litre: total residue, 153-4 ; ammonia (as carbonate), 1°5 ; 
total nitrogen, 4:5; potassium carbonate (as such), 7°6; volatile acids 
(calculated as H,SO,), 16°0; fatty matter, 15°5; inorganic matter, 
77-4; total potassium carbonate obtainable, 65:5 grams. 

In order to extract the fatty acids, the liquid is boiled to expel am- 
monia, which is collected, and is then acidified with sulphuric acid, 
and treated with a current of steam, the acids of higher molecular 
weight distilling first. The percentage composition of the acid mix- 
ture obtained from the suint referred to above was acetic acid, 60 ; pro- 
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pionic acid, 25 ; butyric acid, 5 ; valeric acid, 4 ; caproic [hexoic] acid, 3 ; 
benzoic acid, 3, and traces of formic and caprylic [octoic] acids 
and phenol, the total yield per litre being 20°6 grams. The crude 
mixture of acids is very suitable for the production of “ acetone oil.” 

The acetic acid can be separated by adding to an aqueous solution of 
the mixed acids a limited quantity of calcium carbonate, which com- 
bines exclusively with the acetic acid, and the other acids can be 
distilled off in a current of steam. 

The sulphuric acid is removed as potassium sulphate by concentrat- 
ing the liquid from which the acids have been removed, or the residue 
from this liquid may be mixed with calcium carbonate before being 
heated. In the latter case, on treatment with water, all the potassium 
dissolves as carbonate and the sulphuric acid remains undissolved 
as calcium sulphate. C. H. B. 


Conversion of Butyric into Isobutyric Acid. By Emu 
ERLENMEYER, sen. (Ber., 1897, 30, 2956—2962. Compare Hutzler 
and V. Meyer, this vol., i, 62).—The author admits that he is not 
certain that the calcium butyrate used by him was free from iso- 
butyrate; he thinks it probable, however, that the calcium salt ob- 
tained by Hutzler and V. Meyer, which in appearance and properties 
resembled calcium butyrate, was a double isobutyrate and butyrate. 
To show that the conversion of butyrate into isobutyrate may take 
place, the author refers to the conversion of benzil into benzilic acid. 
of pinacone into pinacoline, reactions in which OH changes place with 
H. It is considered that a similar interchange between CH, and 
H may also be possible, for example, the formation of isopropylic 
alcohol from normal propylamine (Annalen, 1876, 181, 128, and this 
Journal, 1876, ii, 182), and the conversion of normal propylic bromide 
into isopropylic bromide by the aid of aluminium bromide (Ber., 
1879, 12, 2279) are cited as cases. J.J. 8. 


A seemingly General Reaction of a-Amido-acidsof the Formula 
NH,°CHR:COOH. By Emit Ertenmeyer, jun. (Ber., 1897, 30, 
2896—2899. Compare Abstr., 1896, i, 305; 1897, i, 480)—The be- 
haviour of glycocine towards benzaldehyde (loc. cit.) is exhibited 


also by other a-amido acids, such as aspartic acid, leucine, and tyrosine. 
M. O. F. 


Stereoisomeric Chlorobromosuccinic Acids. By Pau WALDEN 
(Ber., 1897, 30, 2883—2888).—Fumaroid chlorobromosuccinic acid, 
COOH:CHCI-CHBr-COOH, is prepared by heating chlorofumaric acid 
with a solution of hydrogen bromide in glacial acetic acid at 125° until 
completely dissolved, and subsequently at 135—140° during 2 hours ; 
it melts and decomposes at 235—237° in a sealed capillary tube. 
When mixed with phosphoric anhydride and distilled, the acid yields 
chloromaleic acid, which is also produced, along with chlorofumaric acid, 
when chlorobromosuccinic acid is boiled with water (5 parts); methylic 
alcoholic potash converts it into mesotartaric acid. The ethylic salt is 
prepared: by warming the acid with ethylic alcohol and a small quantity 
of concentrated sulphuric acid, and it is also produced when ethylic 
chlorofumarate is heated on the water bath with a fuming solution of 
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hydrogen bromide in glacial acetic acid ; it erystallises from petroleum 
in feathery aggregates of small needles, and melts at 59—60°. 

Maleinoid chlorobromosuccinic acid is prepared by saturating with 
chlorine a solution of bromine in chloroform, adding maleic anhydride, 
again passing chlorine into the liquid, which is then exposed to bright 
sunlight ; the anhydride which is obtained on evaporating the chloro- 
form yields the acid when dissolved in cold water. The acid crys- 
tallises from water or ethylic acetate in plates, and dissolves readily 
in common solvents ; it melts and decomposes at 165° when heated in 
a sealed capillary tube. Distillation with phosphoric anhydride con- 
verts it into chloromaleic acid, and protracted treatment with boiling 
water gives rise to chlorofumaric acid ; when gently heated with 
fuming hydrochloric acid, it is converted into fumaroid chlorobromo- 
succinic acid. The anhydride crystallises from chloroform, and melts 
at 78°; the ethylic salt is an oily liquid. 

Directions for the preparation of chloromaleic and bromomaleic acids 
are given in the paper, which concludes with a synopsis of the behaviour 
of dibromosuccinic, dichlorosuccinic, chlorobromosuccinic (fumaroid 
and maleinoid), isodibromosuccinic, and isodichlorosuccinic acids and 
their derivatives. M. O. F. 


a-Amidoethylidenesuccinimide and Acetylsuccinimide. By 
Ictt1o GuarEscui (Chem. Centr., 1897, i, 283; from Atti Real. Accad. 
Torrino, 31).—Ethylic a-amidoethylidenesuccinate, 
NH, CMe:C(COOEt)-CH,° COOEt, 


was obtained by Conrad and Epstein (Abstr., 1888, 253) from ethylic 
acetylsuccinate by the action of gaseous ammonia, and by Emery 
(Abstr., 1891, 544) from the same substance by saturated alcoholic 
ammonia at 0°. The author finds, however, that when aqueous 
ammonia (sp. gr. = 0°914) is used, a-amidoethylidenesuccinimide, 
NH,"CMe:C——CO 


H coo NE is formed ; this crystallises from water in 
2 


prisms, and when heated darkens at 235—240° and melts at 274—275°. 
It is readily soluble in boiling water, sparingly in cold water and in 
alcohol, and nearly insoluble in ether. The silver derivative of the 
imide was analysed. On treating this with hydrochloric acid, am- 
: i , HAc:CO. : 
monium chloride and acetylsuccinimide, CH.— coo NE, were obtained; 
the latter melts at 84—87°, and yields a silver derivative. No well- 
characterised ethyl derivative of a-amidoethylidenesuccinimide could be 
obtained, but an acetyl derivative was prepared ; this crystallises from 
hot water in long needles, melts at 233—234°, and gives rise to a 


silver derivative, which, however, was not obtained pure. 
W. A. D. 


Some Pyrovartaric Alkylimides. Condensation of Tartaric 

Alkylimides with Acid Chlorides. By M. Kxine (Ber., 1897, 30, 
C Hie CHMe-CO: 

3039—3043).—The pyrotartaric alkylimides, CH..— coo NR: are 

made by distilling the amine hydrogen salt with a certain excess of 

the amine. Pyrotartarmethylimide comes over at 223°; pyrotartar- 
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ethylimide boils at 222—223°, the yellowish pyrotartarbenzylimide at 
315°, and pyrotartarphenylimide melts at 107°. 
By heating acid chlorides, R’ _ with tartarimides, 
CH(OH)-C 
CH(OH): oar si 
R’- COO: od CO 
at 100°, derivatives of the type p.q99.dH- CoO NR are obtained. 


Dibenzoyltartarethylimide melts at 159—160°; phthalyltartarmethylimide 
begins to melt and decompose at 180°. Dicinnamoyltartarmethylimide 
crystallises with benzene (1 mol.), and then melts at 80—81°; after 
the benzene has been driven off, it forms a vitreous mass which melts at 
70—72°. This is named the a-variety ; when crystallised from alcohol, 
or after prolonged lying in the air, it is obtained in crystals which melt 
at 95°, and are termed the f-variety ; this is reconverted into the 
a-form by simple heating above its melting point. In 10 per cent. 
ethylic acetate solution, the a- and @-forms have the rotatory power 
307°8° and 311°6° respectively. Two similarly isomeric dibenzoyltar- 
tarmethylimides have been described by Ladenburg (Abstr., 1897, 
i, 139). C. F. B. 


Interconversion of Optical Antipodes. By Paut WaLDEN (Ber., 
1897, 30, 3146—3151. Compare this vol., i, 176).—The action of 
silver carbonate on optically active halogen derivatives of succinic acid 
in aqueous solution converts them into malic acids which rotate the 
plane of polarisation in the same directions as the respective halogen 
derivatives. Alcoholic potash of certain concentration (1 : 4) eliminates 
halogen hydride, giving rise to inactive products, and reduction with 
sodium amalgam, in alcoholic solution, likewise yields an inactive 
solution. If, however, halogen is replaced by hydroxyl through the 
agency of less concentrated alcoholic potash (1 : 9), the optical antipodes 
of the malic acids obtained by the action of silver salts are produced. 


Aqueous potash and baryta have the same effect as alcoholic potash. 
M. O. F. 


Action of Formaldehyde on Carbamide. By Cari GoLpscumipt 
(Chem. Zeit., 1897,21, 460. Compare Abstr., 1897, i, 22).—Carbamide, 
when allowed to remain with an excess of formaldehyde (40 per cent. 
solution) in alkaline solution, yields a white precipitate, C,N,O,H, = 
CO(NH-CH,°OH),, which is soluble in hot water, and is precipitated 
by alcohol as a gelatinous mass. After two recrystallisations from 
water, it appears to be transformed into the compound C,N,0-,H,,. 

In a neutral solution, the chief products are the above-mentioned 
soluble compound, C,N,O0,H,, and a substance, C;N,H,,0,, which is 
insoluble in water. J.J.8. 


1-Methyl- and 1:'7-Dimethyl-uric Acids. By Emit Fiscnrer 
and Hans Cem (Ber., 1897, 30, 3089—3097).—Methylalloxan, 


CO< RN Co>COH),, 


(compare Hill, this Journal, 1876,ii, 509 ; and Fischer, Abstr., 1883, 356), 
which is best obtained by the oxidation of theobromine with hydrochloric 
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acid and potassium chlorate, may be isolated, by the aid of 
hydrogen sulphide, as dimethylalloxantin, which, after recrystallisation 
from water, is carefully oxidised by nitric acid back to methylalloxan. 
When its solution is evaporated under diminished pressure, methy]- 
alloxan crystallises in large, colourless, compact crystals; it turns red 
at about 100° and melts and decomposes at 156°. 

We NMe:COx,,, : , 

1-Methyluramil, CO<NH_co>CH'N H,, is obtained when methyl- 
alloxan (4 parts) is treated with a concentrated solution of ammonium 
sulphite (12 parts) for 6 hours at 80°. If rapidly recrystallised 
from hot water, it forms colourless plates, which, when moist, readily 
turn red. In its properties it resembles dimethyluramil (Techow, 
Abstr., 1895, i, 83). 

When 1-methyluramil (1 part) is heated with pure potassium 
cyanate (1 part) and water (3 parts) on the water bath for some 5—10 
minutes, until the deep red colour first produced disappears, and the 
mixture is then allowed to cool, potassiwm methyl-~p-wrate separates. 
The free acid crystallises from hot water in small, colourless needles, 
turns red at 200°, and melts and decomposes at about 220°. The yield 
is almost quantitative. 

1-Methyluric acid is obtained when the pseudo-acid is boiled for a 
few minutes with 9 times its weight of 20 per cent. hydrochloric acid, 
and then heated on the water bath for an hour. The precipitated acid 
is best purified by conversion into its magnesium salt, C,,H,,N,O,Mg 
+7H,O, which can be readily recrystallised from boiling water. The 
acid crystallises in minute needles, turns brown at about 400°, and is 
carbonised at higher temperatures without melting; its extremely 
slight solubility in hot water (1 in 2050) differentiates it from 
3-methyluric acid. The acid dissolves in an excess of caustic alkali, 
in warm ammonia, and in hot dilute barium hydroxide solutions. It 
is readily oxidised by nitric acid or chlorine water, and gives the 
murexide reaction. The authors consider that von Loeben’s acid 
(this vol., i, 128) is merely a mixture of their acid with 3-methyl- 
uric acid. 

1;3-Dimethyluric acid is obtained when the 1-methyl acid (1 gram) 
is dissolved in 1 c.c. of N potassium hydroxide, and is shaken with 
08 gram of methylic iodide at 50° for ?—1 hour; on adding 
hydrochloric acid, the dimethyl acid is precipitated together with a 
small quantity of the original monomethyl acid. The dimethyl acid 
is readily separated by solution in boiling water, and is identical with 
y-dimethyluric acid prepared by Fischer and Ach (Abstr., 1896, i, 12). 
A mixture of 1:7-dimethyluramil and 1-methyluramil is obtained by 
the action of methylamine sulphite on methylalloxan ; when the 
crude mixture is treated with potassium cyanate, a mixture of mono- 
and di-methyl-y-uric acids is obtained, and this, when warmed on the 
water bath for 2 hours with 20 per cent. hydrochloric acid, yields a 
mixture of l-methyluric acid, and 1:7-dimethylurie acids. The 
dimethyl acid is much more readily soluble in boiling water (1 in 114) 
than the monomethyl acid ; it crystallises in pointed prisms, often 
arranged in stars, and melts and decomposes at 390°. The potassiwm 
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salt, C,H,N,O,K +H,O, is characteristic; the ammonium, barium, 
and silver salts are also described. J.Jd.58. 


Tetramethyluric Acid. By Emm Fiscner (Ber., 1897, 30, 
3009—3014. Compare Abstr., 1884, 1310).—This acid, C,H,,N,0,, 
is now found to melt at 223° (corr. 228°). It is monoclinic ; a@:6:¢= 
1:7686 :1:2-0079; B=61° 20’. When heated with 5 times its 
weight of phosphorus oxychloride for at least 10 hours at 160° ina 
sealed tube, it yields chlorocaffeine, C,H,N,O0,Cl, melting at 186—188°; 
this is best isolated by evaporating the product of the action, 
extracting the residue with water, heating this second residue with 5 
times its weight of hydrochloric acid (sp. gr.=1:19) for 3 hours at 
130°, evaporating the whole to dryness, extracting the residue with 
dilute aqueous soda, and crystallising what is left from alcohol. By 
passing chlorine into a 1 per cent. aqueous solution of tetramethyluric 
acid at 25°, allocaffeine is obtained; this is now found to melt 
at 203° (corr. 206°). By passing dry chlorine into a 5 per 
cent. solution of the acid in dry chloroform free from alcohol, an 
oxytetramethyluric acid, C,H,.N,O,, melting at 224° (corr. 229°), is 
obtained. When tetramethyluric acid (1 mol.) is shaken for 3 hours 
at 15° with normal potassium hydroxide solution (2 mols.), a basic 
substance is obtained which melts at 165—167° (corr. 166— 168°) ; this 
has the composition C,H,,N,0,, and hence stands to tetramethyluric 
acid in the same velatiogs as cafteidine to caffeine ; for this reason it 
is named tetramethylureidine. C. F. B. 


Constitution of Hexahydrobenzene. By Nic. K1Jsner (J. pr. 
Chem., 1897, |ii], 56, 364—372)—The author adduces further 
arguments in support of the identity of hexahydrobenzene with 
methylpentamethylene, and complains that his early recognition of 
this identity has been ignored. Fresh samples of hexahydrobenzene 
have been prepared by heating benzene with hydriodic acid of sp. gr. = 
1°96 for 24 hours at 280°, and purifying the product by treatment 
with nitric acid; one boiled at 72—73° under 752 mm. pressure, had 
a sp. gr.=0°7489 at 20°/0° and index of refraction mp=1°4101 at 
20°; the other boiled at 71—73°, and had a sp. gr, =0°7648 at 0°/0°, 
07486 at 20°/0°. Prolonged action of fuming nitric acid 
at 0° appears to convert hexahydrobenzene partially into formic, 
acetic, and glutaric acids ; the dilute acid at 100° converts it into the 


CH,’ CH 
nitro-derivative, / OH, CH, CMe" NO, of Markownikoff and Konow- 


aloff (Abstr., 1895, i, 454). When aniline is reduced with hydriodic 
acid at temperatures approaching 300°, the product distils between 
65° and 81°, and probably contains some hexamethylene in addition 
to hexahydrobenzene (methylpentamethylene). C. F. B. 


Migration of the Iodine Atom during the Nitration of 
Aromatic Iodo-Derivatives. By Fripiric Reverpin (Ber., 1897, 
30, 2999—3003. Compare Abstr., 1896, i, 475; 1897, i, 27).—The 
method of nitration adopted was to mix the derivative with nitric acid 
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of sp. gr.=1°51 (usually with its own weight), and pour the mixture 
on to ice after atime. The iodonitrotoluene melting at 103° obtained 
by Beilstein and Kuhlberg (Annalen, 158, 347) by nitrating orthoiodo- 
toluene, is now shown to have the constitution [Me: I: NO,=1: 2: 5], 
for it is identical with the product obtained by the diazo-reaction 
from 1: 2: 5-nitrotoluidine. From 1 : 2 : 4-nitrotoluidine, 1 : 2: 4- 
iodonitrotoluene was obtained ; this is yellowish and melts at 51°. 
Pariodotoluene, when nitrated, yields iodonitrotoluene [Me :I: NO, = 
1:4:2] as the main product, together with paranitrotoluene, a lemon- 
yellow substance (? di-iodonitrotoluene) melting at 112°, and an oil ; no 
migration of the iodine atom from the para- to the ortho-position takes 
place, such as is observed when pariodanisoil and phenetoil are 
nitrated. 

The action of nitric acid on orth-and par-iodaniline and on pariodo- 
phenol results in the elimination of the iodine. From pariodacetani- 
lide, the nitro-derivative of Michael and Norton (Abstr., 1878, 406) 
could not be obtained. 

Methylic orthiodobenzoate, when nitrated, yields pale yellow methylic 
iodonitrobenzoate melting at 123°. From methylic pariodobenzoate 
another methylic iodonitrobenzoate was obtained ; this is yellow, but 
melts at 103°5°, and is therefore isomeric, and not identical, with the 
compound already described; no migration of the iodine atom to the 
ortho-position can have taken place. C. F. B. 


Double Salts of the Anilides with Cuprous Chloride and 
Cuprous Bromide. By Wixt1am J. Comstock (Amer. Chem. J., 1898, 
20,77—79)—In studying the behaviourof certain of “‘Schiff’s bases”’ to- 
wards cuprous chloride and bromide, the author wished to prepare de- 
rivatives of cuprous haloids which should be easily soluble in organic 
solvents and give up the haloids readily, and finds that the double salts 
with acetanilide fulfil these conditions. 

The double salt of cuprous chloride and acetanilide has the composi- 
tion (NHPh-COMe),,HCl,CuCl, and is best prepared by adding its 
constituents to a hot mixture of glacial acetic and hydrochloric acids ; 
it crystallises from alcohol in beautiful, long prisms. Protracted 
boiling of the solution, however, causes the acetyl group to separate. 
When heated, it darkens at 140° and melts near 170° with violent 
decomposition. Freshly prepared, it is colourless, but when dry, 
acquires a yellowish tint. It does not lose hydrogen chloride in 
a vacuum over caustic potash, and can be heated at 100° without loss 
in weight. The double salt with cuprous bromide crystallises from 
alcohol in long, colourless, doubly terminated prisms, darkening when 
heated to 170°, and melting with decomposition at 185—195°. 

With cuprous bromide, parabromacetanilide gives a double salt of 
composition similar to the above, separating from alcohol containing 
hydrogen bromide, in long, colourless prisms, which suffer no loss in 
weight when dried in a vacuum over sulphuric acid or caustic potash. 

When formanilide is added to a solution of cuprous bromide in a 
mixture of formic and hydrobromic acids, a salt separates at once in 
well-developed, doubly terminated prisms, changing, however, after a 
few moments into small plates consisting of the double salt of aniline 
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and cuprous bromide. The corresponding salt of formoparatoluidide crys- 
tallises in colourless, flat prisms. A. W. ©. 


Action of Ethereal Saltson Aromatic Amines. By Sreran von 
NiemMEntTowskI (Ber., 1897, 30, 3071—3073. Compare Hjelt, Jahres- 
berichte, 1887, 1535).—Aniline reacts with ethylic acetate, yielding acet- 
anilide and ethylic alcohol, but the reaction between ethylic acetate and 
aniline hydrochloride is quite different. When the salt (13 grams) is 
heated with ethylic acetate (9 grams) for 3 hours at 225°, the chief 
products are mono- and di-ethylaniline hydrochlorides and acetic acid. 

The reaction appears to be a general one, aniline hydrochloride and 
ethylic formate yield ethylaniline hydrochloride and the decomposition 
products of formic acid ; the amount of tertiary amine formed is usually 
small, even when excess of the ethereal salt is employed. J.J.S. 


The Hydrochlorides of Methylaniline and Dimethylaniline. 
By Rotanp Scuout and Ricwarp Escaues (Ber., 1897, 30, 3134—3137). 
—Methylaniline hydrochloride, which can readily be obtained crystal- 
line by passing dry hydrogen chloride into a cooled ethereal solution of 
the base, deliquesces on exposure to the atmosphere, and is insoluble in 
ether and benzene, readily soluble in alcohol. Dimethylaniline monhydro- 
chloride, NMe,Ph,HCl, which separates as a white, crystalline mass 
on passing hydrogen chloride into the cooled base, melts at about 
85—95° and rapidly deliquesces on exposure to the air. When it is 
treated with an excess of hydrogen chloride, the dihydrochloride, 


NMe,Ph,2HCl is formed, which melts at about 60—70°, and when heated 
at 65—75° is reconverted into the monhydrochloride. These salts can 
also be obtained by passing hydrogen chloride into an ethereal solution 


of the base. A. H. 

Reduction of Metanitrodimethylparatoluidine. By JoHannzs 
Pinnow (Ber., 1897, 30, 3119—3122).—When metanitrodimethylpara- 
toluidine is reduced, it not only yields the corresponding amido-com- 
pound, but also a substance containing chlorine, not yet isolated, and 
a solid base of high boiling point, which appears to be metadimethy/- 
benzimidazole, C,H,,N,; the latter, which is also formed when met- 
amidomethyltoluidine is heated with formic acid, boils at 301° (uncorr.) 
under a pressure of 780 mm., and crystallises in needles melting at 
94:5—95°5°. The hydrochloride, C,H,)N,,HCl, crystallises with 1H,0 
in needles and, after being dried, melts at 214—215° (uncorr.); the 
picrate crystallises in minute needles, and not in plates, as previously 
stated (Abstr., 1896, i, 161). The base is not acted on by nitrous acid 
and acetic anhydride, and, therefore, probably does not contain a pri- 
mary or secondary amido-group. 

Derivatives of benzimidazole have been obtained by the reduction 
of several other nitro-compounds, and the reaction is being further in- 
vestigated. A. H. 

Formation of Chains. XXIV. Benzylamine. XXV. Methyl- 
aniline. XXVI. Hthylaniline. By Cari A. Biscnorr (Ber., 1897, 
30, 3169—3173, 3174—3178, 3178—3180. Compare this vol., i, 73, 
131).—The numbers in the following table give the approximate extent 
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in percentages of the theoretical maximum to which action takes place 
between the amines and ethylic salts there tabulated. 


Ethylic salt. Benzylamine. | Methylaniline. | Ethylaniline. 


At100° At120° At 100° /|At100° At120° 
Bromopropionate 98°0 99°4 91°0 
Bromophenylacetate 59°5 69°1 
Bromobutyrate 94°4 65° 
Bromisobutyrate 90°0  & 
Bromisovalerate .......2.s0000ss00ses00 87°7 0° 


The following new substances were prepared in the course of the in- 
vestigation. 

Ethylic benzylamidopropionate, CH,Ph*'NH:CHMe°COOEt, is a 
colourless oil having a faint ammoniacal odour ; it boils at 265—275°. 
Ethylic benzylamidobutyrate, CH,Ph*-NH*CHEt:COOEt, boils at 
275 —285°. Ethylic benzylamidoisovalerate, CH,Ph*NH*CHPr?-COOEt, 
boils at 170—175° under a pressure of 25 mm., and at 274—-276° under 
atmospheric pressure ; the first portion of the distillate consists of benzyl- 
amine carbonate. Lthylic methylanilidopropionate, 

NMePh:CHMe-COOEt, 

and ethylic methylanilidobutyrate, NMePh-CHEt-COOEt, are oils, and 
ethyl methylanilidophenylacetate, NMePh*CHPh:COOEt, crystallises from 
petroleum in needles, and melts at 72°. a-Bromopropionylmethylanilide, 
NMePh-CO-CHMeBr, separates from petroleum in triclinic crystals, 
and melts at 46°; a-bromobutyrylmethylanilide, NMePh-CO-CHEtBr, 
boils at 170—180° under a pressure of 10 mm. a-Bromisobutyrylmethyl- 
anilide, NMePh:CO:CMe,Br, crystallises from petroleum and melts at 
44°. Ethylic ethylanilido-a-propionate, NEtPh‘CHMe-COOEt, boils at 
268—270° under a pressure of 771 mm. ; Lthylic ethylanilido-a-butyrate, 
NEtPh-CHEt-COOEt, boils at 273—276° under a pressure of 751 mm. 

a-Bromopropionylethylanilide, NEtPh-CO-CHMeBr, and a-bromobuty- 
rylethylanilide, NEtPh-CO-CHEtBr, are viscous oils ; a-bromisobutyryl- 
ethylanilide, NEtPh:CO-CMe,Br, melts at 80—80°5°. a-Bromisovaleryl- 
ethylanilide, NEtPh-CO-CHBr-CHMe,, is a viscous oil, and boils at 
148—165° under a pressure of 4 mm. M. O. F. 


Formation of Chains. XXIII. Orthamidophenol and Par- 
amidophenol. By Car A. Biscuorr (Ber., 1897, 30, 2926—2930). 
—Orthamidophenol reacts with ethylic a-bromopropionate in presence 
of sodium sulphite, which is added to prevent oxidation, producing 


methylphenomorpholone, C,H — ga which crystallises in rhom- 


bic tablets melting at 109—111°, whilst ethylic a-bromobutyrate, 
under the same conditions, undergoes a different type of reaction, yield- 
ing ethylic orthohydroxyanilidobutyrate, OH: C,H,-NH: CHEt-COOEt, 
which melts at 81°. Ethylic a-bromisobutyrate reacts differently 
from either of the preceding, and forms isobutyro-orthamidophenol 
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[orthumidophenylic isobutyrate], CHMe,*CO-0-C,H,*NH,, which crystal- 
lises in asymmetric tablets and prisms melting at 112—115°. 

Paramidophenol, on the other hand, only forms derivatives of a 
single type with these three brominated acids. Lthylic parahydroxy- 
anilidopropionic acid, OH*C,H,;NH-CHMe-COOEt, formed from 
ethylic a-bromopropionate, melts at 86°; ethylic parahydroxyanilido- 
butyrate crystallises in colourless, lustrous needles, melting at 59-5°, 
whilst ethylic parahydroxyanilido-isobutyrate, which is apparently 
formed in two isomeric modifications, only one of which has been 
isolated, crystallises in lustrous, yellowish prisms melting at 91—91°5°. 
The isobutyric derivative is formed in the smallest quantity. 


A. H. 


Action of Formaldehyde on Paraphenetidine and on Par- 
anisidine in Acid Solution. By Cari Go.pscumipt (Chem. Zeit., 
1897, 21, 395 —396).—When paraphenetidine is treated with an excess 
of formaldehyde in the presence of strong hydrochloric acid, a hydro- 
chloride is obtained which, on treatment with alkali, yields a base, 
C, ,H,,N,O,, erystallising from alcohol in glistening plates and melting 
at 140°; it is practically insoluble in water and only sparingly soluble 
in ether. It yields two hydrochlorides, C,,H,.N,O,,2HCI, melting at 
122°, and C,.H,.N,O,,HCI, melting at 193°. he salicylate of the base 
has physiological properties similar to those of cocaine. 

Paranisidine, when treated in the same manner, yields two isomeric 
bases, C,,H.,.N,O,. The one is more readily soluble in alcohol, crystal- 
lises in glistening plates melting at 122°, is but sparingly soluble in 
ether, and its hydrochloride melts at 210°. The second is sparingly 
soluble in alcohol, melts at 170°,and yields a hydrochloride melting at 
112°. J.J.S. 


Derivatives of Tetramethylmetaphenylenediamine. By 
JoHANNES Pinnow and M. WeeneEr (Ber., 1897, 30, 3110—3119).— 
Tetramethylmetaphenylenediamine is best prepared by the action of 
hydrobromic acid and methylic alcohol on phenylenediamine. Amido- 
tetramethylmetaphenylenediamine, prepared by reducing the nitroso- 
tetramethylmetaphenylenediamine described by Witt (Abstr., 1885, 
782), is a colourless liquid which boils at 209°4° under a pressure of 
112 mm., has a sp. gr. =1°0203 at 22°/4°, and rapidly becomes dark 
coloured on exposure to the air. The hydrochloride, C,,H,,N,,2HCI, 
melts at 164° (uncorr.), the hydrobromide at 179° (uncorr.), and the 
hydriodide at 175° (uncorr.) ; of the remaining salts may be mentioned 
the sulphate, which readily deliquesces, the stannochloride, which melts 
at 171°, and the picrate, which crystallises in small, feathery prisms 
and melts at 169° (uncorr.). The acetyl derivative crystallises in 
lustrous tablets, which melt at 85°, whereas the benzoyl derivative has 
not been obtained in the crystalline state, although it yields a crystal- 
line picrate melting at 128° (uncorr.). Tetramethyldiamidophenyl- 
carbamide forms small, microscopic needles, which melt at 173° (uncorr.). 
Asymmetrical tetramethyldiamidocarbanilidecrystallisesin lustrous prisms 
melting at 175° (uncorr.), whilst the corresponding thiocarbanilide 
forms compact crystals melting at 143° (uncorr.). Zetramethyldiamido- 
urethane has not been obtained in the crystalline state, but it yields a 
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picrate, which crystallises in light yellow plates and melts at 167° 
(uncorr.). Zetramethyldiamidobenzenesulphanilide, C,,H,,N,S0,, crystal- 
lises in prisms melting at 84° and decomposes when boiled with water. 

Acetic anhydride converts tetramethyltriamidobenzene into a 
crystalline compound which was only obtained in very small quantity 
and appears to be a benzimidoazole derivative. Tetramethylmeta- 
phenylenediamineazobenzenesulphonic acid is a brownish-red mass which 
melts at 189° (uncorr.),and on reduction yields the tetramethyltriamido- 
benzene described above. The constitution of the triamido-base is 
shown by the fact that, on methylation, it is converted into the same 
hexamethyltriamidobenzene as is given by dimethyldiamido-aniline, 
the constitution of which is already known. The hexamethyl compound 
boils at 184° (corr.) under a pressure of 40 mm., and yields a crystal- 
line methiodide, C,H,N,Me,,3Mel + 2MeOH, crystallising in needles, 
which melt and decompose at 164°5° (uncorr.). a-Diamidodimethyl- 
aniline boils at 195°5° (corr.) under a pressure of 40 mm. and yields 
a hydrochloride which melts at 225° (uncorr.), the corresponding 
hydrobromide melting at 207° (uncorr.) and the hydriodide at 190° 
(uncorr.). Dinitrotetramethylmetaphenylenediamine is formed when 
the tetramethyl compound is submitted to nitration by the method 
previously employed for dimethylaniline (Abstr., 1896, i, 427). 

A. H. 


Acylimido-ethers. By Henry L. WuHeerer, Percy T. WALDEN 
and H. F. Mercautr (Amer. Chem. J., 1898, 20, 64—76. Compare 
Abstr., 1897, i, 280).—The preparation of acylimido-ethers in an ap- 
proximately pure state is in some cases attended with difficulty on 
account of the ease with which they react with water, in presence of 
acids, in one of two ways ; either alcohol is separated and a diacylamide 
formed, or a monacylamide and an ethereal salt are produced. To 
what extent the acylimido-ethers decompose in the first case otherwise 
than indicated has not been fully investigated, but when acted on with 
ammonia they give acylamidines, which will form the subject matter 
of another paper. The imido-ether hydrochlorides were obtained by 
Pinner’s well known method, and the free ethers were prepared 
according to Bushong’s directions (Abstr., 1896, i, 546). 

Benzimidomethylic ether, OMe*CPh:NH, boils at 96° under a 
pressure of 13 mm., and on standing deposits crystals of cyanophenine. 
The picrate forms heavy, lemon-yellow crystals melting at 163°. 

Benzobenzimidomethylic ether, OMe-CPh:N Bz, prepared by the action 
of benzoic chloride on the above imido-ether, is a colourless oil boiling 
at 210—212° (12 mm.) ; when treated with a little hydrochloric acid 
in alcoholic solution, dibenzamide is formed. 

Carbethoxybenzimidomethylic ether, OMe*CPh:N-COOEt, obtained by 
the action of ethylic chlorocar bonate on benzimidomethylic ether, is a 
colourless oil boiling at 155° (14 mm.); hydrochloric acid converts it 
into benzoylurethane. 

Ethyloxalylbenzimidomethylic ether, OMe*CPh:N-CO-COOEt, obtained 
from the above imido-ether and ethylic chloroxalate boils at 192° 
(14 mm.). On standing, or when boiled with water, it is converted 
into ethylic benzoate and oxamethane, and is decomposed by aqueous 
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ammonia into oxamide and methylic benzoate. The corresponding 
ethyl ether boils at 190—195° (11 mm.). 

Benzimidoethylic ether distils at 101—102° (15 mm.) ; when treated 
with mercuric chloride in alcoholic solution, an additive product 
separates in colourless needles. 

Acetobenzimidoethylic ether boils at 156° (17 mm.) ; when mixed 
with benzoic chloride and kept at 100—120°, tribenzamide separates. 
The corresponding propionyl compound is an oil boiling at 161—162° 
(17 mm.) ; when treated with hydrochloric acid, it is converted into 
propionobenzamide, which crystallises in needles or prisms and melts 
at 98°. The normal butyryl compound boils at 167° (16 mm.) and 
when treated in a similar manner yields butyrobenzamide in beautiful 
colourless prisms melting at 104—105°. The benzoyl compound, which 
separates in rhomboidal crystals melting at 65°, is converted by sul- 
phuric acid into dibenzamide, whilst the action of benzoic chloride 
yields tribenzamide ; as the latter reaction is analogous to that of 
the acyl chlorides on the isoanilides, in which case diacylanilides are 
formed, it indicates that in triacylamides all three acyl groups are 
attached to nitrogen. 

Dibenzoethylamide, NEtBz,, isomeric with benzobenzimidoethylic 
ether, is obtained by treating the sodium salt of ethylbenzamide with 
benzoic anhydride; it crystallises from alcohol in colourless prisms 
melting at 101—102°. 

Benzimidopropylic ether is a colourless, pleasant smelling oil boiling 
at 232° under ordinary atmospheric pressure, or at 115-5° (12 mm.). 
The hydrochloride melts at 125°, giving off ethylic chloride and forming 
benzamide ; the picrate crystallises in lemon-yellow prisms melting and 
decomposing at 261°. 

Acetobenzimidopropylic ether, obtained by the action of acetic chloride 
on the imido-ether, is an oil boiling at 153° (13 mm.); on exposure to 
air it deposits acetobenzamide. The corresponding benzoyl compound 
boils at 231—232°5° (17 mm.) and gives dibenzamide on treatment 
with hydrochloric acid. 

Benzimidoisobutylic ether boils without decomposition at 248—250° 
under atmospheric pressure, or at 117°5—120° (9 mm.). 

Benzoylbenzimidoisobutylic ether melts at 54°5° and boils at 228—235° 

15 mm.). 
Phenylacetimidomethylic ether, OMe*C(C,H,): NH, isa pleasant smelling 
oil distilling at 114°5—115° (20 mm.). The ethylic ether boils at 116° 
(15 mm.). 

Benzoylphenylacetimidoethylic ether, OEt:C(C,H,):NBz, boils at 
215—216° (13 mm.) and readily decomposes into benzamide and 
phenylethylic acetate. A. W. C. 


Influence of the Side Chain on the Velocity of Decomposi- 
tion of Benzene Derivatives. By Nicorar A. Menscnurxin (Ber., 
1897, 30, 2966—2975).—Disubstituted benzene derivatives.—The re- 
action between allylic bromide and the three toluidines has been 
studied and the following velocity constants obtained : ortho-toluidine, 
54; meta-, 445, and para-, 96. 

The action of dipropylamine on the three bromonitrobenzenes was 
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studied by heating the two substances together, without any solvent, 
for 45 minutes in nitrobenzene vapour. The numbers are: ortho- 
bromonitrobenzene, 88°8 ; meta-, 0, and para-, 21°7 per cent. 

The author regards these as two phases of the same typeof distribution 
of velocity constants, both of which are characterised by the preponder- 
ating influence of the meta side chain. In the first case, when the 
meta-position gives a maximum, the ortho gives a minimum, and in 
the second, when the meta gives a minimum, the ortho gives a maxi- 
mum ; in both, the para takes an intermediate position. The second 
type of distribution is met with in the action of allylic bromide on 
chloranilines, and also in the hydrolysis of the three tolylsuccinimides 
by sodium hydroxide at 25° (Miolatti and Lotti). The constants are, 
for the chloranilines, fortho, 9; meta, 23; para, 34; and for the 
tolylsuccinimides, ortho, 8558; meta, 10980; para, 1200. In both, 
the ortho-compound coincides with a minimum constant, and the para 
with a maximum, the meta being intermediate. The second phase of 
this second type, namely, where the para-position corresponds with a 
minimum and the ortho with a maximum, has not been met with as 
yet in any chemical reaction. The dissociation constants of the chloro- 


and hydroxy-benzoic acids (compare Ostwald) follow, however, the 
above order ; in both cases, the constant for the ortho-acid is a 
maximum and for the para-, a minimum. 

Tri-derivatives of Benzene.—Similar types are to be met with here, 
if we suppose that two of the three groups remain fixed and the third 


alone changes its position. For example, in the hydrolysis of the six 
xylylsuccinimides with sodium hydroxide, Miolatti and Lotti give 
the following constants : ortho-ortho, 1571 ; ortho-meta, 8147 ; ortho- 
para, 8653 ; meta-ortho, 8757 ; meta-meta, 11450; meta-para, 12700. 
Tn both sets, we have the first phase of the second type, namely, a 
maximum with the para-compound and a minimum with the ortho.. 

In the action of allylic bromide on the six xylidines, the following 
numbers were obtained, {Me, : NH, = 1:3:2] 129, [1:2 :3] 400, [1:3:4| 
235 ; [1:4:3] 185, [1 :3:5] 209, [1:2:4] 707. In both these sets 
we find a minimum in the ortho-position, but in the first set the 
maximum corresponds with the meta-, and in the second with the para- 
position. 

Tetra-derivatives.—The action of allylic bromide on mesidine and 
ae gave the constant for mesidine=115, and for cumidine 

The author compares these results with the rules of orientation 
found by Kérner, Griess, and others, when benzene and its derivatives 
are nitrated, chlorinated, &c. It is thought that all these results can 
only be explained by the adoption of both the diagonal and the 
Kekulé formula for benzene. J. J.8. 


Action of Diazomethane on Nitrosobenzene. By Hans von 
PECHMANN (Ber., 1897, 30, 2871—2879. Compare this vol., i, 75).— 
Further evidence is adduced in favour of regarding the compound 
obtained from diazomethane and nitrosobenzene as the n-phenyl ether 
of glyoxime. The substance is synthesised from formaldehyde and 
phenylhydroxylamine with the intermediate production of the com- 
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pound, CH,(NPh:OH), ; it is also obtained from glyoxal and pheny]l- 
hydroxylamine, and is resolved into these products under the influence of 
acids and of phenylhydrazine. Acetic anhydride converts it first into 
oxanilide, and subsequently into vinylidene oxanilide (this vol., i, 135). 

Glyoxime n-phenyl ether is prepared by treating an ice-cold solution 
of nitrosobenzene (5 grams) in ether, with an ethereal solution of 
diazomethane obtained from nitrosomethylmethane (5 grams); the 
mother liquor of the first crop of crystals deposits a second fraction 
when concentrated and treated with petroleum, and the filtrate from 
this fraction contains phenylhydroxylamine and azoxybenzene. The 
most convenient method of preparation consists in treating a solution 
of phenylhydroxylamine with the hydrogen sodium sulphite compound 
of glyoxal, and acidifying the solution with acetic acid. 

Glyoxime n-parabromophenyl ether is prepared from diazomethane 
and nitrosobromobenzene, and also by brominating the pheny] ether ; 
it erystallises from hot, glacial acetic acid in yellow needles, and 
melts at 278°. Alcoholic potash converts it into paradibromazoxy- 
benzene, which crystallises from alcohol in yellow leaflets, and melts 
at 172°. 

Glyoxime -pheny] ether is resolved into phenylhydroxylamine and 
glyoxal by phenylhydrazine, parabromophenylhydrazine, and asym- 
metric methylphenylhydrazine, which give rise to the respective 


osazones. Alcoholic potash converts it into azoxybenzene and aniline. 
M. O. F. 


Reduction Products of the Nitrated Dimethylanilines. By 
Emitio Noe.tTine and Emive Fourngavux (Ber., 1897, 30, 2930—2947). 
—Metanitrodimethylaniline hydrochloride, C,H,,N,O0,,HCI, crystallises 
in colourless needles which are sparingly soluble in alcohol, the hydrogen 
sulphate in colourless plates, and the picrate in small, greenish-yellow 
needles. 

Various products are obtained by the reduction of metanitrodi- 
methylaniline, according to the reducing agent employed. Metazoay- 
, _ N* C,H," NMe, , ; : 
dimethylaniline, ON... NMe,’ formed by heating the nitro-com- 
pound with a concentrated solution of sodium methoxide in methylic 
alcohol, forms compact, orange-red crystals melting at 88—89°, and 
yields colourless, soluble salts with acids ; of these, the hydrochloride 
crystallises in small, white needles, the hydrogen sulphate in colourless 
needles, and the owalate in pale yellow needles ; the platinochloride is a 
yellow, crystalline precipitate ; the picrate crystallises in lustrous, red, 
pointed pyramids, and the ferrocyanide in pale yellow needles almost 
insoluble in water. The azoxy-compound is identical with that pro- 
duced by the methylation of the metazoxyaniline, formed by the action 
of aqueous soda and zine dust on nitraniline, and also with the hydr- 
azoaniline described by Haarhaus (Annalen, 135, 164). When its 
hydrobromide is boiled with methylic alcohol, or when the azoxy-com- 
pound itself is treated with methylic iodide in presence of an alkali, 

metazoxydimethylaniline is produced. 

Metazoxydimethylaniline methiodide forms small, yellow crystals which 
melt and decompose at 190°. 
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Metazodimethylaniline, N,(C,H,*NMe,),, which has previously been 
described by Lauth (Abstr., 1892, 1222) is best prepared by reducing 
the nitro-derivative with zinc dust and aqueous soda, and then reoxid- 
ising the hydrazo-derivative thus formed. It crystallises in red needles 
melting at 118°, and, with acids, yields coloured, sparingly soluble 
salts ; of these, the hydrochloride crystallises in golden-yellow plates, 
and the platinochloride is an orange-coloured, crystalline powder ; the 
sulphate, oxalate, picrate, and ferrocyanide are all yellow, crystalline 
substances. Metazodimethylaniline is also formed by the methylation 
of metazoaniline. The methiodide forms orange-yellow crystals which 
melt and decompose at 230° ; the corresponding ammonium hydroxide, 
like that of the azoxy-derivative, is very unstable. Jfetazoaniline, ob- 
tained in the preparation of metazoxyaniline, crystallises in orange- 
yellow needles melting at 144°, and is identical with the compound 
described by Graeff (Abstr., 1885, 1127) as hydrazoaniline. The 
hydrobromide crystallises in plates which are readily soluble in water. 
Metahydrazodimethylaniline, N,H,(C,H,* NMe,),, crystallises in white 
needles melting at 99—100°, and oxidises very readily when moist. 
Tetramethyldiamidobenzidine, which has also been described by Lauth, 
can be obtained by the reduction of metazodimethylaniline with tin 
and alcoholic hydrogen chloride, or by the direct action of hydrochloric 
acid on the hydrazo-compound ; it crystallises in colourless needles 
melting at 166°5—-166°. An acid solution of the base gives an intense 
violet coloration witha nitrite. The hydrochloride, sulphate, and oxalate 
are all colourless, crystalline substances. The benzidine is accompanied 
by dimethylmetaphenylenediamine and a diphenyline derivative, the 
hydrochloride of which, C,,H,.N,,4HCl + 4H,0, crystallises in colourless 
needles. Tetramethyldiamidobenzidine methiodide crystallises in colour- 
less needles, and yields a stable ammonium hydroxide. The benzidine 
compound is converted by methylation into the methiodide of octomethyl- 
diamidobenzidine ; the dimethiodide of this, C,,H,(NMe,),,2Mel, crystal- 
lises in long, colourless needles which melt and decompose at 190° ; the 
tetramethiodide forms lustrous, white needles, and melts and decomposes 
at 205°. The free base, which has only been obtained in very small 
quantity, crystallises in needles melting at 176—178°. Tetramethyldi- 
amidobenzidine readily forms colouring matters with diazo-salts, &c. 
Monophenylazotetramethyldiamidobenzidineformsorange-coloured needles 
melting at 220—221°, and dyes brown ona tannin mordant. Dipheny/l- 
disazotetramethyldiamidobenzidine is similar to the foregoing, but dyes a 
redder shade on tannin; the platinochloride forms reddish-brown 
crystals, The colouring matters formed with diazobenzenesulphonic 
acid are less powerful dyes ; with nitrosodimethylaniline hydrochloride 
an indamine is formed ; an azine has also been prepared which dyes 
cotton directly a bright bluish-violet. The colouring matters obtained 
from the isomeric diphenyline compound are similar in general character 
to the foregoing ; the azines do not, however, dye unmordanted cotton. 

Parazodimethylaniline, which is obtained in small amount by the 
reduction of the corresponding azoxy-compound, is identical with the 
compound obtained by the action of phenylhydrazine on nitrosodi- 
methylaniline by O. Fischer and Wacker (Abstr., 1888, 1286). The 
authors were unable to obtain the compound described by Barbier and 
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Vignon (Abstr., 1888, 54) as being formed by heating an alcoholic 
solution of aniline and nitrosodimethylaniline. A. H. 


Isomerism amongst the Oxidation Products of the Hydr- 
azones. By Gartano Minunni (Gazzetta, 1897, 27, ii, 215—235).— 
On oxidising metanitrobenzylidenephenylhydrazone suspended in ether 
by boiling it with amylic nitrite, a mixture of dimetanitrobenzylidene- 
diphenylhydrotetrazone and dehydrometanitrobenzylidenephenylhydr- 
azone crystallises out and is separated mechanically. Diphenyldimeta- 
nitrobenzylidenehydrotetrazone, 

NO,°C,H,CH:N-NPh-NPh-N-CH-C,H,*NO,, 

which crystallises in thin, yellow needles, partially melts ‘at 147—148° 
and then resolidifies, being converted into isodehydrometanitrobenzy!- 
idenephenylhydrazone ; it is only sparingly soluble in cold acetic acid, 
alcohol or benzene, but soluble in chloroform, and turns blue with con- 
centrated sulphuric acid. The isomeric dehydrophenylmetanitrobenzyl- 
idenehydrazone, C.g,H, )N,O,, crystallises in minute, yellow needles, 
melting at 190—194°, and is sparingly soluble in alcohol, acetic acid, 
or chloroform. On heating the tetrazone to 154°, it changes into 
isodehydrophenylmetanitrobenzylidenehydrazone, CogH,,N,0,, a yellow 
crystalline powder which melts at 244—245° without blackening, 
whereas the dehydro-compound blackens at that temperature ; unlike 
its two isomerides, it gives no blue colour with concentrated sulphuric 
acid. 

Phenylanisylidenehydrazone, when similarly oxidised with amylic 
nitrite, yields a mixture of diphenyldianisylidenehydrotetrazone and 
dehydrophenylanisylidenehydrazone, which may be separated by crys- 
tallisation from benzene and alcohol. Diphenyldianisylidenehydrotetr- 
azone, C..H,,N,O,, erystallises in yellow needles melting at 152°, and is 
also obtained in small yield by treating an ethereal solution of anisy]- 
idenephenylhydrazone with yellow mercuric oxide; the isomeric de- 
hydroanisylidenephenylhydrazone, which melts at 190°, is yellow and 
crystalline, and is also obtained by heating the tetrazone at 155°. 

Phenylecuminylidenehydrazone, when oxidised with amylic nitrite, 
yields a mixture of dicuminylidenediphenylhydrotetrazone and de- 
hydrocuminylidenephenylhydrazone which can be separated by crys- 
tallisation from ether and alcohol. Diphenylcuminylidenedihydrotetr- 
azone, NoPh,(N:CH:O,H,Pr),, erystallises in flattened, canary-yellow 
needles sparingly soluble in organic solvents; melting points were 
observed varying between 156° and 160°; this is due to its conversion 
into isodehydrophenyleuminylidenehydrazone, described below. De- 
hydrophenylcuminylidenehydrazone, C,.H,,N,, is a crystalline, yellow 
powder melting at 151-5—152°, and dissolves readily in cold benzene 
or chloroform. On heating diphenyldicuminylidenehydrotetrazone to 
165° and immediately cooling, it is converted into the isomeric isode-. 
hydrophenyleuminylidenehydrazone ; this is a white, crystalline powder 
melting at 215—219°, very soluble in cold chloroform, and giving a 
reddish coloration with concentrated sulphuric acid, differing in this 
respect from its two isomerides which give a blue under similar con- 
ditions. 

Phenylfurfurylidenehydrazone, on oxidation with amylic nitrite, 
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yields a mixture of diphenyldifurfurylidenehydrotetrazone and de- 
hydrofurfurylidenephenylhydrazone, which can be separated by crys- 
tallisation from benzene. Diphenylfurfurylidenedihydrotetrazone, 
N,Ph,(N:CH-C,OH,),, crystallises in microscopic, yellow needles melt- 
ing at 135—136° with decomposition ; no isomeride could be isolated 
from the substance after fusion. Dehydrophenylfurfurylidenehydr 
azone, O,H,.N,O,, ecrystallises in colourless needles melting at 
155°5—161°; neither isomeride gives a characteristic colour with con- 
centrated sulphuric acid. W. J. P. 


Derivatives of a-Phenylbenzylhydrazine. By GaxrTANO 
Minunni. (Gazzetta, 1897, 27, ii, 235—244).—a-Phenylbenzylhydr- 
azine combines readily with aldehydes ; the hydrochloride of the hydr- 
azine (1 mol.) and sodium acetate (1 mol.) are dissolved in alcohol, 
mixed, the sodium chloride filtered off, and the aldehyde (1 mol.) added 
to the filtrate. The following hydrazones were prepared in this way. 

Phenylbenzylcuminylidenehydrazone, C,H,Pr-CH:N-NPh:C,H,, crys- 
tallises in white needles melting at 89—90°, and dissolves readily in 
organic solvents. Phenylbenzylanisylidenehydrazone, 

OMe:C,H,*CH:N-NPh-C,H,, 
crystallises in yellowish needles melting at 135—136° Phenylbenzyl- 
metanitrobenzylidenehydrazone crystallises in beautiful, yellow needles 
melting at 140—141°. Phenylbenzyl/urfurylidenehydrazone, 
C,H,O°CH:N-NPh:C,H,, 

separates in small, yellow crystals melting at 138°. Phenylbenzyl- 
orthohydroxybenzylidenehydrazone crystallises in white needles melting 
at 117°5°, and when boiled with acetic anhydride yields phenylbenzyl- 
orthoacetoxybenzylidenehydrazone, which crystallises in long, white 
needles melting at 141°5—142°. ; 

Benzonitrile and a-phenylbenzylhydrazine do not react in benzene 
solution in presence of sodium, neither is a semicarbazide obtained on 
heating carbamide with a-phenylbenzylhydrazine at 165—-170°, but 
instead a substance of the composition C,,H,,N,, crystallising in nearly 
white needles melting at 108—109°; the study of this substance is 
being continued. W. J. Pz 


Constitution of Dehydrophenylbenzylidenehydrazone and 
its Conversion into Dibenzylidenediphenylhydrotetrazone. 
By Garrano Minunni (Gazzetta, 1897, 27, ii, 244—262).—On heating 
dehydrophenylbenzylidenehydrazone with benzoic chloride for an hour 
on the water bath, pouring into water, and adding much potassium 
carbonate, monobenzoyldehydrophenylbenzylidenehydrazone, 

CHPh:N-NPh-CPh:N-NPhBz + $C,H,, 
separates, and when crystallised from benzene is obtained as a crys- 
talline powder melting at 172—173°5°; the benzene is but slowly 
evolved at 120—125°. On crystallising this substance from boiling 
alcohol, it is converted into an isomeride, C.,H,,N,Bz, which crys- 
tallises in white needles melting at 187—188° with decomposition ; 
both isomerides are hydrolysed by alcoholic potash with formation of 
benzoic acid and dehydrophenylbenzylidenehydrazone. The cause of 
the isomerism is unexplained. Dehydrophenylbenzylidenehydrazone 
yields an acetyl derivative, C,,H,,N,Ac, which crystallises in colourless, 
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lustrous prisms melting at 124—125°5°, and is hydrolysed by alcoholic 
potash, yielding acetic acid and dehydrophenylbenzylidenehydrazone, 
The latter, therefore, contains one, and only one, imido-group, and has 
the constitution assigned to it above. Diphenyldibenzylidenehydro- 
tetrazone gives no acetyl or benzoyl derivative, and consequently con- 
tains no imidogen group ; its constitution is 
CHPh:N-NPh:NPh‘N:CHPh. 

Dehydrophenylbenzylidenehydrazone should yield a nitroso-com- 
pound if the constitution assigned above be correct ; on treating it, in 
acetic acid and chloroform solution, with sodium nitrite and hydro- 
chloric acid, the nitroso-compound could not be isolated in a pure state, 
but diphenyldibenzylidenehydrotetrazone was separated. The hydr- 
azone and the tetrazone are thus mutually convertible. 

On the basis of these results, constitutions can be assigned to the 
substances described in the last abstract but one. ‘Thus, dipheny]- 
dimetanitrobenzylidenehydrotetrazone melting at 148° has the con- 
stitution NO,°C,H,*CH:N-NPh:NPh:N:CH:-C,H,-NO,, dehydrophenyl- 
metanitrobenzylidenehydrazone is 

NO,°C,H,'CH:N-NPh-C(C,H,°NO,):N-NHPh, 
whilst the isodehydro-compound possibly has the constitution 
NHPh:N:C(C,H,°NO,)C(C,H,°NO,):N-NHPh. . 
W. J. P. 


Action of Acid Chlorides on the Hydrotetrazones. By 
GaETano MinunnNI (Gazzetta, 1897, 27, ii, 277—292).—In the preced- 
ing abstracts, the author has shown that diphenyldibenzylidenehydro- 
tetrazone gives no acidic derivative with acetic anhydride or benzoic 
chloride. On mixing the tetrazone with benzoic chloride, heating to 
90°, cooling and treating with alcohol, the isomeric benzil--osazone 
melting at 221—223° is obtained; the tetrazone, 

CHPh:N-NPh:NPh-N:CHPh, 
is thus converted by isomeric change into the osazone, 
NHPh:‘N:CPh-CPh:N-NHPh. 
On distilling the osazone prepared either from the tetrazone or from 
benzil with benzoic chloride, the same triphenylosotriazone, C,)H,,N,, 
melting at 120—121° is obtained. The tetrazone and the osazone 
react with benzoic chloride in a boiling salt water bath with produc- 
tion of a substance of the composition (C,,H,)N)z, which crystallises in 
white scales melting at 211°5—212°5°. At 95—97°, the tetrazone 
gives with benzoic chloride a substance of the composition C,.H..N,O,; 
it is a white powder melting at 183—187°. 

The product of the action of benzoic chloride on the tetrazone at 
90—95°, contains, besides benzil-B-osazone and the substance melting 
at 183—187°, a third compound, C,.H,,N,0,, which crystallises in 
white needles melting at 165—168°. W. J. P. 


Oxidation of Formazyl Compounds derived from Acetyl, 
Benzoyl, and Methane. By Epaar Wepexinp (Ber., 1897, 30, 
2993—-2999).—It has been shown already (von Pechmann and Runge, 
Abstr., 1894, i, 240) that formazyl derivatives, NPh:N-CR:N-NHPh, 


yield tetrazolium bases, "tage eeingingae 


, on oxidation. Some further 
N-NPh 
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instances of this are now described. The method of oxidation adopted 
was to dissolve the formazyl compound in chloroform (or alcohol), add 
alcoholic hydrochloric acid, and pass in nitrous anhydride, when the 
chloride of the tetrazolium base, CN,RPh,Cl, separates. 

Formazylic cyanide (R= CN ; von Rothenburg, Abstr., 1894, i, 273) 

ields colourless cyanodiphenyltetrazolium chloride; this melts at 

265—267°, is perhaps hydrolysed by hydrochloric acid to the 
carboxylic acid, and is reduced to formazylic cyanide by alkaline 
stannous chloride solution, and also by alkalis. Attempts were made 
to prepare formazylic bromide and chloride by the action of ethylic 
brom- and chlor-acetates on diazobenzene chloride in alkaline solution, 
but the products were found to contain no halogen ; they were 
respectively yellowish-brown and dark-coloured powders, and melted 
at 198—200° and 177—178°. Formazyl methyl ketone (acetyl 
formazyl; R= Ac; Bamberger, Abstr., 1893, i, 159) is oxidised to 
methylketodiphenyltetrazolium, which could only be isolated in the form 
of its yellowish-white platinochloride ; this melts and decomposes at 
239°. The yield in this case is only about half of the theoretical. An 
impure phenylhydrazone of the chloride, decomposing at 112—115°, was 
also obtained. Formazyl phenyl ketone (benzoylformazyl; R= Bz; 
Bamberger and Witter, Abstr., 1894, i, 98) is oxidised to phenylketo- 
diphenyltetrazoliwm, of which the yellowish-white chloride melts at 
220—225°, and forms a reddish-brown phenylhydrazone melting and 
decomposing at 104—108°. 

Formazylmethane (methylformazyl; R=Me; Bamberger and 
Miiller, Abstr., 1894, i, 183) is not oxidised to a tetrazolium base 
when treated in the manner described ; the product is orange coloured, 
melts at 232°, and contains chlorine, but it has not the properties of 


the salt of a base. C. F. B. 


Bismarck-brown. By Ernst TAuBerR and Franz Watper (Ber., 
1897, 30, 2899—2902. Compare this vol., i, 23).—In a dissertation 
published in 1895, Kiichle expressed the view that triamidoazobenzene 
is but an inconsiderable constituent of Bismarck-brown, claiming on 
somewhat slender evidence that the colouring matter consists chiefly 
of phenylenedisazometaphenylenediamine, The authors find that this 
view is correct, comparison of the latter substance synthesised from 
diazotised metaphenylenediamine with the disazo-compound isolated 
from Bismarck-brown (loc. cit.) showing them to be identical. 

Phenylenemetadisazometaphenylenediamine is prepared by slowly 
adding a solution of metabisdiazobenzene chloride to an ice-cold, 
aqueous solutien of metaphenylenediamine and sodium carbonate 
which is well stirred ; it separates from benzene in brownish-yellow 
crystals melting at 118°, and when recrystallised from a mixture of 
phenol and benzene melts at 136°. 

Phenylenemetadisazometaphenylenediamine, is therefore, the chief 
constituent of Bismarck-brown, which contains also a small quantity 


of triamidoazobenzene, and a base which is insoluble in benzene. 
M. O. F. 
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Absorption of the Violet Rays of Light by Unsaturated 
Ketones. By Orro Watuacn (Chem. Centr., 1897, i, 373—374; 
from Nachr. der Kén. Gesell. Wiss. Gottingen, 1896, Heft 4, 1—5).— 
The author has previously shown (compare ibid., 1896, 73) that several 
ketones of the terpene series absorb light of certain wave-lengths ; 
thus pulegone and eucarvone absorb the violet rays, whilst the 
isomeric ketones dihydrocarvone and carvone, transmit them un- 
absorbed. He now finds that several unsaturated ketonic compounds, 
such as mesityl oxide, phorone, and mono- and di-benzylideneacetone, 
also strongly absorb the violet rays ; he draws the conclusion that the 
introduction of an ethylenic linking, adjacent to a carbonyl group, 
produces a greater absorptive power in a derivative than that possessed 
by its parent substance. If the carbon atoms on both sides of the 
carbonyl group are attached to the rest of the molecule by ethylenoid 
linkings, a still greater absorptive power is exhibited. Thus mesityl 
oxide shows a greater absorption of the violet rays than acetone ; and 
phorone a greater absorption than mesityl oxide. The same holds in 
the case of acetone and the mono- and di-benzylideneacetones. 

Substances which absorb the violet rays must appear yellow. A 
series of examples is adduced to show that compounds which contain 
the group °C-CO°C are yellow, and that those which contain the 
group :C-CO-C: are still more yellow; for instance, the condensation 
products of acetone and piperonal, CH,O,:C,H,-CH:CH:CO-CH,, 
and CH,O,:C,H,-CH:CH:CO°CH:CH:-C,H,:CH,O, ; styryloaceto- 
acetic acid ; and styrylformic acid. From the cyclic ketones contain- 
ing the groups CH,:CO or CH,°CO-CH,, yellow derivatives are 
obtained by replacing the two hydrogen atoms contained in either of 
these groups by a doubly-linked carbon atom (compare Abstr., 1896, 
i, 572). The groups, C:;CH-CO and C:CH-CO-CH:°O, are therefore 
chromophorous (compare Kesselkaul and Kostanecki, Abstr., 1896, 
i, 606 ; Friedlander and Léwy, Abstr., 1897, i, 32). Since isothujone 
and carvenone transmit the violet rays, they probably do not contain 
the group C:CH*CO; whilst eucarvone probably contains it. 

. fr 

Compounds formed by the action of Hydroxylamine on 
Ketones of the Type CHR:CH-CO-CH:CHR. By Gaerrano 
Mrinunni (Gazzetia, 1897, 27, ii, 263—276).—On leaving a mixture of 
dibenzylideneacetone with hydroxylamine hydrochloride, suspended 
in alcohol at the ordinary temperature for 10 days, a compound is formed 
which crystallises in minute, white needles, melts at 142—144°, and 
seems to be a dihydroisoxazole derivative of the constitution 


CHPr:CH-C<Q'2>cHPh, 


formed by intramolecular change of the oxime. The aqueous mother 
liquors contain small quantities of a substance melting at 164—165° 
which is very unstable, is soluble in alkalis, and is probably the oxime 
of dibenzylideneacetone. 

On heating hydroxylamine acetate with dibenzylideneacetone in 
alcoholic solution and allowing the solution to evaporate spontaneously, 
the compound melting at 142° is obtained together with a substance of 
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the composition O,,H,.N,O,, which crystallises in beautiful, white 
prisms melting at 200°5—202° ; it is probably formed by the inter- 
action of the oxime with hydroxylamine. Rel 
On heating difurfurylideneacetone, hydroxylaminehydrochloride, and 
sodium acetate in alcoholicsolution, filtering, and allowing the filtrate to 
evaporate spontaneously, a substance is obtained which crystallises in 
tufts of small prisms, melts at 162—164°, and has the composition 
(C,H,0°CH:CH,),C: NOH,NH,°OH ; it seems to be an additive com- 
pound of the oxime with hydroxylamine. W. J. P. 


Isomerism of Anils and Hydrazones. By Artur R Hantzsca 
and Ernst von Hornzostet (Ber., 1897, 30, 3003—3009).—Méhlau 
and Hornbostel (Abstr., 1895, i, 140) have obtained two isomeric and 
interconvertible condensation products of ethylic acetoacetate with 
benzylamine. These may be regarded (1) as structurally isomeric, 
being respectively ethylic benzylimidobutyrate, 

CH,Ph-N:CMe-CH,-COOERt, 

and benzylamidocrotonate, CH,Ph-NH-CMe:CH:COOEt; (2) as 
stereoisomeric ethylene derivatives, being the cis and trans forms of 
the second of these two substances ; (3) as stereoisomeric nitrogen de- 
rivatives, being the syn and anti forms of the first substance. The 
authors have searched for similar cases of isomerism, but with only 
partial success ; neither with ethylic benzoylacetate, acetophenone, 
benzophenone, benzophenone chloride, CPh,Cl,, nor anisyl phenyl 
ketone chloride can benzylamine be said with certainty to yield more 
than one condensation product. With ethylic acetoacetate, however, di- 
phenylhydrazine does yield two interconvertible condensation products, 
although again with ethylic benzoylacetate only one product is ob- 
tained. If the second view of the condensation with benzylamine be 
adopted, then these two isomeric diphenylhydrazine derivatives must 
be regarded as hydrazides (NPh,* NH*CMe:CH-COOEt) ; it is probable, 
however, that they are hydrazones (NPh,*N:CMe*CH,"COOEt), and if 
so that view must be rejected. The authors prefer to adopt the third 
view provisionally, whilst admitting that the first has almost equal 
justification. 

Ethylic benzylimidophenylpropionate (or benzylamidocinnamate) melts 
at 68°. Benzylimidoacetophenone melts at 43—44°, and benzylimido- 
benzophenone, CPh,:N-CH,Ph, at 64°; benzylimidoanisyl phenyl ketone 
forms an oil which possibly is a mixture of two isomerides. 

Ethylic acetoacetate diphenylhydrazone is obtained first in the a-form ; 
this melts at 120—135°, yielding a yellow liquid, the B-form, which 
does not solidify when cooled, although it is slowly reconverted into 
the a-form when kept at the ordinary temperature. Ethylic benzoyl- 
acetate diphenylhydrazone melts at 109—110°. C. F. B. 


Preparation of Meta-, Chloro-, Bromo-, and Iodo-salicylic 
Acids. By Ta. van WavEREN (Arch. Pharm., 1897, 235, 566—570).— 
Monhalogen substituted salicylic acids are readily obtained by the oxida- 
tion of chloro-,'bromo-, or iodo-salicin with potassium permanganate, and 
subsequent hydrolysis with hydrochloric acid ; they prove to be 
identical with the known meta-acids. Metachlorosalicylic acid forms 
white needles melting at 172°, the corresponding bromo-acid melts at 
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165°, and the iodo-acid at 196°. The bariwm, sodium, potassium, and 
silver salts of the latter acid are described. 

Hydroxysalicylicacid, C;H,(OH),-COOH [COOH: (OH), = 1:2:5], ob- 
tained by fusing iodosalicylic acid with caustic potash, separates from 
hot water in colourless crystals melting at 199°. Its solution is 
coloured blue by ferric chloride, turning to red on the addition of sodium 
hydrogen carbonate. It is readily converted into quinol, thus proving 
the meta-position of the second hydroxyl group and of the iodine atom 
in the iodosalicylic acid from which it is formed. (Compare Visser, 
this vol. i, 202). A. W.C 


Transformation of Unsaturated a-Hydroxy-acids into the 
Isomeric y-Ketonic and a-Ketonic Acids.—By Rupotrx Firtie 
(Annalen, 1897, 299, 1—49. Compare Abstr., 1897, i, 14).—{ With 
Max GINSBERG. ]—Experimental evidence is adduced in support of 
the statement (Abstr., 1895, i, 533) that the so-called phenylhydroxy- 
crotonic acid is identical with benzoylpropionic acid. 

Benzoylbromopropionic acid, COPh:CHBr:CH,*COOH, arises from 
the action of bromine on the unsaturated lactone produced by treating 
benzoylpropionic acid with acetic anhydride, the intermediate dibromo- 
compound losing hydrogen bromide under the influence of atmospheric 
moisture. Itcrystallises in the triclinic system ; a:b :c=0°64332: 1 
05399. a=74° 42’ 53". B=104° 25’ 52”. y=92° 44’ 15”. 

a-Hydroxy-y-phenylcrotonice acid (Abstr., 1897, i, 14) crystallises 
from water in aggregates of needles, and melts at 137°. The barium 
and calcium salts are anhydrous ; the silver salt dissolves with diffi- 
culty in cold water, and is decomposed when the liquid is boiled. The 
amide crystallises from boiling water in colourless leaflets, and melts 
at 141°5°. 

[With Nicotaus Prrkow.]— By-Dibromo-a-hydroxy-y-phenylbutyric 
acid, CHPhBr- CHBr-CH(OH)-COOH, is obtained by the action of 
bromine on a-hydroxyphenylcrotonic acid dissolved in chloroform ; it 
separates from the solvent in small, prismatic crystals,and becomes violet 
at 151°, melts to a reddish-violet liquid, and evolves gas at 155°. It 
dissolves in hot water, yielding bromodihydroxyphenylbutyrolactone 
(E. Fischer and Stewart, Abst>., 1892, 1447). 

a-Hydroxyphenylcrotonic acid yields By-phenylisocrotonic acid on 
reduction with sodium amalgam. 

Benzylpyruvic (y-phenyl-a-ketobutyric) acid, Ci1,Ph: CH, CO-COOH, 
is produced when a-hydroxyphenylcrotonic acid is heated with 5 per 
cent. caustic soda during 2 hours; it dissolves with great rcadiness 
in ether, benzene, and chloroform, being sparingly soluble in carbon 
bisulphide, and almost insoluble in petroleum. It crystallises in 
lustrous plates, and melts at 46°; the aqueous solution deposits the 
acid in leaflets which also melt at 46° and contain 1 $H,O. The calcium 
and barium salts crystallise in leaflets containing 1H,0, and the s¢ver 
salt becomes brown when boiled with water. The phenylhydrazone 
erystallises from alcohol in prisms, and melts at 144—145° ; the amide 
melts at 179—180°. 

a-Hydroxy-y-phenylbutyric acid, CH,Ph>CH,*CH(OH):COOH, is 
obtained by reducing the foregoing acid in aqueous solution with 4 
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per cent. sodium amalgam, carbonic anhydride being passed through 
the liquid ; it crystallises from a mixture of ether and petroleum in 
colourless leaflets, and melts at 104°5—105°. The silver salt is 
sensitive towards light, and is decomposed by boiling water. 

[With Mitton Fr. Scnaax.]—a-Hydroxypentenoic acid (Abstr., 
1897, i, 15) remains liquid at — 18°. The calcium salt contains 3H,O, 
the zinc salt 2H,O, whilst the bariwm salt is anhydrous ; the siver 
salt crystallises from warm water in slender needles. 

By-Dibromo-a-hydroxyvaleric acid, CHMeBr* CHBr* CH(OH)- COOH, 
obtained by the action of bromine on a-hydroxypentenoic acid dis- 
solved in chloroform, crystallises in needles, and when freshly pre- 
pared melts indefinitely at 60—79°; after remaining for 10 days 
in the desiccator, it melts at 104—105°. 

Details of experiments are recorded, showing that during the con- 
version of a-hydroxypentonic acid into levulinic acid under the in- 
fluence of dilute hydrochloric acid (loc. cit.), the hydroxylactone, 
C;H,O,, 1s formed as an intermediate product. M. O. F. 


Remarkable Conversion of an a-Ketonic Acid into the 
Corresponding a-Amido-acid. By Emi ERLENMEYER, jun. (Ber., 
1897, 30, 2976—2981).—The lactimide (m. p. 187°) obtained by the 
action of ammonia on a-benzamidocinnamic acid (Abstr., 1893, i, 582) 
is shown to be identical with the compound obtained by the action 
of ammonia on phenylpyruvic acid. When ammonia reacts with 
a-benzamidocinnamic acid, equivalent quantities of the lactimide and of 
benzamide are formed, thus proving that the lactimide cannot contain 
the benzoyl group. The acid, C,,H,,NO,, which is formed when the 
lactimide is hydrolysed with hydrochloric acid or alkali, has the con- 
stitution CH,Ph*CH(COOH):-NH:CO:CH,Ph, since, when heated 
with concentrated hydrochloric acid, it yields phenylacetic acid and 
phenylalanine hydrochloride. Attempts are being made to synthesise 
the acid and thus prove its constitution. As the lactimide is readily 
obtained by the action of ammonia on the ethylic salt of the acid 
C,,H,,NO,, it is regarded as the corresponding acid amide. 

J. J.8. 


Synthesis of Tyrosine. By Emi ERLENMEYER, jun., and Joun T. 
Hatsey (Ber., 1897, 30, 2981—2982).—Parahydroxybenzaldehyde, 
when warmed on the water bath with hippuric acid in the presence of 
acetic anhydride and fused sodium acetate, yields a yellow /actimide 
(compare Abstr., 1893, i, 580) which, when hydrolysed with sodium 
hydroxide, yields parahydroxy-a-benzamidocinnamic acid ; this, when 
reduced with sodium amalgam, gives benzoyltyrosine, and the latter, 
when heated in sealed tubes with fuming hydrochloric acid, yields 
tyrosine, 


Sinapic Acid. By Jonannes Gapamer (Arch. Pharm., 1897, 235, 
570—577. Compare Abstr., 1897, i, 360).—When acetylsinapic acid 
1s treated with potassium permanganate, there is formed a crystalline 
substance melting at 167°, which is acetylsyringic acid (m. p. 
181—183°), for although the melting point differs considerably, on 
hydrolysis with baryta water syringic acid is obtained crystallising 
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from water in long, nacreous crystals melting at 202°. The identity of 
the two substances was further proved by the preparation of the methylic 
and barium salts. From this it follows that, in sinapic acid, the 
methoxyl and hydroxy! groups are in the same position as in syringic 
acid, that is, a symmetrical one, where the hydroxyl is in the para- 
position relatively to the side chain. 

On oxidising sinapic acid with chromic mixture, dimethoxyquinone 
is produced in glistening, golden yellow prisms melting at 249°, thus 
definitely proving the para-position of the hydroxyl group to the side 
chain, and as the methoxyl and hydroxyl groups together are to the 
side chain as [3: 4:5]: 1, and, as already shown, the hydroxyl group is 
in position 4, then the methoxy-groups must occupy the positions 3 
and 5, and the formula for sinapic acid is 


COOH-CH:CH-C<CH: Crome ae 


B-Benzoylpropionic Acid. By Max Kucet (Annalen, 1897, 299, 
50—66. Compare this vol., i, 196).—The phenylhydrazonehydrazide 
of B-benzoylpropionic acid, CPh(N* NHPh):CH,*CH,-CO-NH:NHPh, 
obtained by heating the acid with phenylhydrazine on the water bath, 
erystallises from alcohol in prisms, and melts at 195°. The solution 
in concentrated sulphuric acid becomes violet with ferric chloride. 
The anhydride, cPh<y? NE 0O, is produced along with it, and 
separated by means of its greater solubility in alcohol, from which it 
crystallises in slender needles melting at 98—99°. 

The lactone obtained on heating benzoylpropionic acid with acetic 
anhydride undergoes oxidation when the alcoholic solution is boiled 
with ferric chloride; the compound, C,)H,,0,, separates from the 
liquid in lustrous, dark red crystals having a bluish reflex ; after crys- 
tallisation from boiling xylene, it melts at 135°. Diphenacylfumaric 
acid, COPh* CH,* C(COOH):C(COOH):CH,*COPh, which is probably 
the compound obtained by the action of alcoholic potash on the fore- 
going oxidation product, crystallises from ether in yellowish prisms, 
and, without melting, passes into the compound, C,,H,,0,, from which 
it is produced. The si/ver salt is insoluble in alcohol, ether, and water. 
The compound, C,,H,,0,, isomeric with the red oxidation product 
already mentioned, is obtained by heating diphenacylfumaric acid with 
glacial acetic acid ; it crystallises in slender, yellow prisms, and sub- 
limes without fusion when heated. It is insoluble in ether and light 
petroleum, and sparingly soluble in boiling alcohol and glacial acetic 
acid ; chloroform, boiling xylene, and boiling benzene dissolve it, how- 
ever, forming solutions which exhibit a beautiful greenish fluorescence. 
The solution in concentrated sulphuric acid is brownish-red. 

The compound, C.,.H,,0,, obtained by heating (-benzoylpropionic 
acid with benzoic chloride for 12 hours on the water bath, crystallises 
from dilute alcohol in slender prisms, and melts at 191—192° 

Methylic benzoylpropionate melts at 18—20°5°, and boils at 187-—187°5° 
under a pressure of 30 mm, The ethylic salt melts at 18—19°5°, and 
boils at 192°5° under a pressure of 33 mm. ; when heated with alcoholic 
ammonia at 100° during 5—6 hours, it does not yield the amide, but 
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gives rise to two other nitrogenous compounds. The compound, 
C,,H,NO, erystallises from alcohol in lustrous, orange prisms ; it gradu- 
ally becomes red when heated, darkens at 220—225°, and melts at 233°. 
The compound, C,,H,NO, crystallises in yellowish-green leaflets with 
bronze reflex, appearing bluish under the microscope; it crystallises 
from aniline, and sublimes when strongly heated. A third substance 
of uncertain composition is separated from the red mother liquor on 
dilution with water. M. O. F. 


Action of Hiibl’s Reagent on Tannic Acids and on Tannin 
Extracts. By Cari Boerrincer (Chem. Zeit., 1897, 21, 460—461). 
—In previous communications (this vol., i, 30, 87), it has been shown 
that the acetyl derivatives of gallic and tannic acids give no “iodine 
number,” whereas the free acids react with Hiibl’s reagent, but the 
“jodine number” varies with the amount and concentration of the 
iodine solution. Further experiments with tannic acids of different 
origin, oak bark, oak wood, and pine wood, and of their acetyl 
derivatives, confirm the former experiments. The action of Hiibl’s 
reagent on the following extracts has also been studied: Sumach, 165 ; 
algarobilla, 114 ; oak bark, 106 ; pine bark, 99 ; oak wood, 29 ; valonia, 
153 ; quebracho, 188 ; terra japonica, 202 ; catechu pegu, 164 ; canaigre, 
119. The numbers give the mean “iodine numbers.” J.J.8. 


Optical Behaviour of Tannin. By Paut Watpen (Ber., 1897, 
30, 3151—3156. Compare Schiff, Abstr., 1896, i, 370).—The optical 
activity of commercial tannin has led H. Schiff to discuss a formula by 
which the substance is represented as containing an asymmetric carbon 
atom. The author’s experiments, however, show that the tannin at 
present obtainable is not only a mixture, but also varies in composition ; 
application of its optical behaviour to the question of its structure is, 
therefore, inadmissible. 

It is suggested that the comparatively high optical activity of com- 
mercial tannin may be due to the exaggeration of the rotatory power 


of a small proportion of active impurity by the tannin itself. 
M. O. F. 


Orthodinitrocyanodibenzyl. By Srteamunp GaBrret and Geore 
Escnensacn (Ber., 1897, 30, 3017—3022).—This substance (Bamberger, 
Abstr., 1887, 131) is best obtained by dissolving powdered potassium 
cyanide (10°7 grams) in boiling methylic alcohol (260 c.c.), adding ortho- 
nitrobenzylic chloride (26 grams) and boiling for } hour ; the alcohol 
is then distilled off, the residue heated with water, and the oil, which 
solidifies after a while, recrystallised from a mixture of acetic acid (20 
c.c,) and alcohol (5 ¢.c.) ; the substance is then pure enough for further 
use. When it is boiled for 1} hours with a mixture of equal volumes of 
hydrobromicacid (sp. gr. = 1'47)andacetic acid, it ishydrolysed to orthodi- 
nitrodibenzyl-a-carboxylic acid, NO,*C,H,*OH,*CH(COOH):C,H,'NO,, 
which melts at 170°. When this is reduced with ferrous hydroxide, or 
when orthodinitrocyanodibenzyl is heated with alcoholic ammonia at 
100°, a yellow monacid base, C,,H,,N., melting at 342—343°, is ob- 
tained ; the yellow hydrochloride melts at about 280°, and the yellowish- 
white monacetyl derivative at 185°; a yellow mononitro-derivative 
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was also obtained ; it remained unmelted at 290°. This base is possibly 
CH:C-C,H, CH:C-C,H, 
Cb Cen 
and its formation has some analogy with the condensations observed 
by the author (Abstr., 1894, i, 603), and Reissert (Abstr., 1893, i,[687; 
1894, i, 626). C. F. B. 

Oxidation of Paranitrotoluenesulphonic Acid. By ArtuurG. 
GREEN and ANDRE R. Want (Ber., 1897, 30, 3097—3101. Compare Ris 
and Simon, this vol., i, 143),—4: 4’-dinitrodibenzyl-2 : 2’-disulphonic 
acid, C,H,[C,H,(NO,)°SO,H],, is most readily obtained by the oxidation 
of sodium nitrotoluenesulphonate with sodium hypochlorite. The 
sodium salt (100 grams) is dissolved in water (1 litre) and added to a 30 
per cent. caustic soda solution (500 c¢.c.), the hypochlorite solution 
(220 c.c. of solution containing 7 per cent. of active chlorine) is slowly 
run in, while the temperature is kept at 40—50° and the mixture 
rapidly stirred. In this reaction, it is necessary to add the hypochlorite 
gradually, so that no colour is developed. The mixture is still kept well 
stirred after the addition of the hypochlorite, and is tested from time to 
time with potassium iodide starch paper; when the iodide reaction 
becomes faint, the mixture is cooled and poured into 2 litres of cold 
water. The sparingly soluble sodium salt is then collected, washed 
with sodium chloride solution, and freed from a small quantity of 
dinitrostilbenedisulphonic acid by dissolving it in water and adding cold 
potassium permanganate solution. The free acid crystallises in colour- 
less plates; when dissolved in cold caustic soda solution and then 
treated with a reducing agent, it does not yield a red coloration, whilst 
the corresponding stilbene derivative does give a colour ; from this the 
authors conclude that Ris and Simon’s acid must have contained a small 
quantity of the latter, Itis also stated that this acid is identical with 
Bender’s acid (Abstr., 1895, i, 287). 

4: 4'-dinitrostilbene-2 : 2’-disulphonic acid is obtained by a some- 
what similar process. The sodium nitrotoluenesulphonate is dis- 
solved in 2 litres of water, sodium hydroxide added, and then 500 c.c. 
of the sodium hypochlorite run in, the temperature being kept at 50° 
until all trace of hypochlorite has disappeared ; on cooling, the sodium 
salt of the sulphonic acid crystallises out. The free acid crystallises in 
colourless needles, and is readily soluble in water. The alkali salts are 
readily soluble in hot water, moderately in cold, but almost insoluble 
in saline or alkaline solutions. The aniline and phenylhydrazine salts 
of both acids are colourless and very sparingly soluble. When sodium 
dinitrostilbenedisulphonate is oxidised with cold potassium permanga- 


nate, the chief product is sodium paranitrobenzaldehydorthosulphonate. 
.J.S. 


A Colouring Matter from Anhydrobisdiketohydrindene. 
By Car. T. Lizpermann (Ber., 1897, 30, 3137—3144),—Anhydro- 


bisdiketohydrindene, CH, <OO>c:0<Ceis>0-08, readily yields 


blue colouring matters with bases, condensation taking place between 
molecular proportions of the two constituents, with elimination of the 
elements of water. These compounds closely resemble the correspond- 
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ing colouring matters obtained from cerulignone, which, however, are 
formed from 2 mols.of the base. Colouring matters have been thus 
obtained from aniline, toluidine, y-cumidine, parachlor- and parabrom- 
aniline, metamidobenzoic acid, a- and 8-naphthylamine, metamido- 
phenol, amidothymol, paranisidine, sodium sulphanilate orthotolylene- 
diamine, paraphenylenediamine, paradiamidodiphenylmethane, and 
others, whilst no reaction is given by secondary or tertiary amido- 
compounds. The same substances may be obtained, but in much 
smaller yield, from diketohydrindene itself, which is probably first 
converted into the anhydro-compound. They are decomposed into their 
constituents when heated with hydrochloric acid, and are insoluble 
in dilute alkalis, but soluble in aqueous alkalis on boiling ; and readily 
in alcoholic solutions of the alkalis. 
Anhydrobisdiketohydrindeneparatoluidide, C,,H,,0,:N°C,H,Me, crys- 
tallises in needles which have a dark metallic lustre and form an 
orange-red solution in concentrated sulphuric acid. The other com- 
pounds are very like this in all their properties. No analogous com- 
pounds have been obtained from any other of the derivatives of 
diketohydrindene. With paratoluidine, phenyldiketohydrindene yields 


a toluidide, OH .<oas-c H,)>CHPh, which melts at 244°. 4 yy 


3:4-Dihydroxycinnamylidenecumaranone. By R. Hauer and 
SranisLaus von Kostanecki (Ber., 1897, 30, 2947—2952).—Com- 
pounds containing the chromophore, CO-C:C-C:C, have, as a rule, a 
redder shade than those containing the simpler group CO°C:C. A 
substance of the former class, which is capable of dyeing mordanted 
cloth, is 3 : 4-dihydroxycinnamylidenecumaranone, 


O,H,(OH),<p9>C:CH-CH:CHPh. 


this, which is obtained when cinnamaldehyde is treated with 3: 4- 
dihydroxycumaranone in presence of dilute aqueous soda, crystallises 
in brownish-yellow plates or needles and yields a magenta-red coloured 
solution in sulphuric acid. With alumina mordants, it produces a 
slightly redder shade than the corresponding benzylidene derivative ; 
it moreover gives a violet solution with alkalis, whereas the benzylidene- 
compound yields a red solution. Diacetyleinnamylidenecumaranone, 
crystallises in long, yellow needles melting at 176°, and decomposes 
on exposure to light. Diethoxycinnamylidenecumaranone crystallises 
in tufts of yellow needles melting at 123°. A. H. 


Oxidation of Naphthalene with Permanganate. By Joxun 
Procudzka (Ber., 1897, 30, 3108—3109. Compare Henriques, Abstr., 
1888, 842).—Naphthalene suspended in hot water and well agitated 
by the aid of an automatic stirrer, is readily oxidised at 100° by per- 
manganate solution to phthalonic acid; this, in its turn, can be 
oxidised by manganese peroxide and acid to phthalic acid. Seventeen 
grams of phthalic acid were obtained with 100 grams of commercial 
permanganate. The unoxidised naphthalene can readily be recovered. 

J. J. 8. 
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Ethereal Oil of Angostura Bark. By Heinricu Beckurts and 
Jutius TroreGcer (Arch. Pharm., 1897, 235, 634—640. Compare this 
vol., i, 37).—The authors have previously shown that when this crude 
left-handed oil is treated with acetic anhydride, it yields a right- 
handed terpene (18° in 100 mm. tube), which they called galipene. 
If phosphoric anhydride is used instead of acetic anhydride, inversion 
does not take place, and the terpene formed is of a clear green colour, 
and has the same boiling point as galipene, but is levorotatory 
(rotation = — 10° in 100 mm. tube). 

The fraction of crude oil boiling between 260° and 270°, when treated 
with phosphoric anhydride, gives an inactive sesquiterpene of a bluish- 
green colour, boiling at 256—260°. 

When the right-handed terpene (galipene) is treated with a mixture 
of water, glacial acetic acid, and sulphuric acid, the elements of water 
are not directly added on to the terpene, but inversion takes place, and 
an inactive terpene is formed: whereas the raw angostura oil, under 
similar conditions, yields a second right-handed terpene (rotation = 
+8°5° in 100 mm. tube). Neither this terpene nor the left-handed and 
the inactive varieties give additive products when treated with glacial 
acetic acid and hydrogen chloride or bromide, thus differing from the 
so-called galipene. The authors are unable to account for this 
difference in behaviour, but are continuing the investigation with 
larger amounts of material. A. W. C. 


Ethereal Oils. By Epvuarp GILDEMEISTER and KARL STEPHAN 
(Arch. Pharm., 1897, 235, 582—592).—Mandarin oil, from Citrus 
madurensis, Loureiro, has a sp. gr. = 0°855 at 15°, and rotatory 
power ap= +69° 54’ at 16°. It distils almost completely between 
175° and 179°,’and consists for the most part of right-handed limonene. 
The residue from the distillation, of which large amounts are now 
being worked up, appears to contain citral and citronellal. 

Culilawan oil, from Cinnamomum Culilawan, has a sp. gr.=1°051, 
and is soluble to a clear solution in three parts of alcohol ; it contains 
from 61—62 per cent. of eugenol, together with small amounts of 
methyleugenol, and a substance boiling at 100—125° (10 mm.), the 
constitution of which has not been definitely decided. 

Rosemary oil contains pinene (right and left-handed) as a normal 
constituent, and also inactive camphene. 

Oil from the berries of Schinus molle, L. has a sp. gr. = 0°8505, rotatory 
power ap= +46° 4’ at 17°, and, with sodium nitrite and acetic acid, 
gives an intense phellandrene reaction. It consists of about half a per 
cent. of pinene, phellandrene (right mixed with a little left-handed) 
and carvacrol, not thymol, as Spica (Gazzetta, 1884, 14, 204) has stated. 

A. W. C. 


Salicin and its Derivatives. By Ernst A. Scumipt (Arch. 
Pharm., 1897, 235, 536—544).—This is a summary of the results 
obtained by Visser and van Waveren (following abstracts and this 
vol., i, 196). E. W. W. © 


Halogen-substituted Compounds of Salicin and its Deriva- 
tives. By H. L. Visser (Arch. Pharm., 1897, 235, 544—560).—See 
preceding abstract. Iodine does not act on salicin directly, but the 
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moniodo-derivative is obtained when chloride of iodine acts on an 
aqueous solution of salicin. Chlorosalicin melts at 154°, bromosalicin 
at 170°, and iodosalicin at 192°. These derivatives all crystallise in 
fine, white needles containing 2H,O, form red solutions in concentrated 
sulphuric acid, but give no reaction with ferric chloride. By the 
action of acetic anhydride, tetracetyl derivatives are formed ; tetracetyl- 
chlorosalicin melts at 142°, tetracetylbromosalicin at 148°, and tetracetyl- 
iodosalicin at 119°. With emulsin, these compounds yield monhalogen 
derivatives of saligenin, and they give a blue coloration with ferric 
chloride. Chlorosaligenin melts at 93°, bromosaligenin at 113°, and 
iodosaligenin at 138°; attempts to obtain these compounds by the 
direct action of the halogen on saligenin failed, except in the case of 
the iodine derivative. When bromine acts on saligenin in alcoholic 
solution, tribromophenol is produced, and when bromine is added to an 
aqueous solution of saligenin made alkaline by sodium hydroxide, tri- 
bromosaligenin is formed as well as tribromophenol, whilst iodine added 
to an aqueous alkaline solution of saligenin gives iodosaligenin or di-iodo- 
saligenin, according to the conditions. The monhalogen derivatives of 
saligenin, on oxidation with chromic mixture, yield the corresponding 
derivatives of salicylaldehyde and salicylic acid, and these are easily 
separated by distillation with steam. Chlorosalicylaldehyde melts at 
99°, bromosalicylaldehyde at 104°, and iodosalicylaidehyde at 102°; 
chlorosalicylic acid at 167°, bromosalicylic acid at 164°, and iodo- 
salicylic acid at 196° ; these substituted aldehydes and acids give bluish 
violet colorations with ferric chloride in alcoholic solution. 

[With Ta. van Waveren.|—With hydroxylamine, the aldehydes 
form the corresponding aldoximes of which the chlorine compound 
melts at 122°, the bromine at 129°, and the iodine at 135°; by boiling 
with acetic anhydride, the aldoximes yield monacetyl-substituted 
derivatives of the corresponding nitrile. Chlorosalicylic acid is a 
meta-compound [COOH : OH: Cl=1:2:5], for its melting point and 
the properties of its barium and silver salts are identical with those of 
the acid prepared by Hasse (Abstr., 1878, 416) and Varnholt (J. pr. 
Chem., 36, 16) from parachlorophenol. The chlorine in monochloro- 
salicylaldehyde is also in the meta-position, for this substance can be 
converted into the same monochlorosalicylic acid by means of its 
oxime, Similarly, chlorosalicin is a meta-compound, as the glucoside 
of chlorosalicylic acid prepared from it is decomposed into glucose and 
metachlorosalicylic acid. The identity of bromosalicylic acid with 
the meta-acid obtained by Hiibner and Brencken (this Journal, 1873, 
756) by direct bromination of salicylic acid indicates also the meta- 
composition of the bromine derivatives. E. W. W. 


Helicin. By Tu. van Waveren (Arch. Pharm., 1897, 235, 
561—566).—By the oxidation of chloro-, bromo-or iodosalicin with nitric 
acid, it was hoped that the corresponding halogenated helicins would 
be obtained, instead of which dihalogen substitution products of 
helicoidin, C,,H,.X,0,, (X =Cl,Br,I) are produced. 

Bromohelicin, C,,H,,BrO,, may be obtained, by modifying the action 
of nitric acid on bromosalicin, as white needles melting at 160°. Sul- 
phuric acid hydrolyses it, with production of glucose and metabromo- 
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salicylaldehyde. This same substance mixed with bromohelicoidin or a 
polymerisation productis formed by thedirectaction of bromineon helicin. 

Chlorohelicin, prepared by the action of chlorine on helicin, forms 
white needles melting at 166°, easily soluble in hot alcohol and water, 
and yielding glucose and metachlorosalicylaldehyde on hydrolysis, for 
which reason the author proposes the following formula for chloro- or 


bromo-helicin, where X = Cl,Br, CX: CH-C-COH 
OH: CH:C:0°C sH,,0; 


Iodohelicin could not be obtained by the action of nitric acid on 
iodosalicin, or of iodine chloride on helicin. A. W. C. 


The Glucoside of Saponaria Rubra. By W. von Scnutz (Chem. 
Centr., 1897, i, 302 and 446 ; from Pharm. Zeit. Riiss., 35, 817—821, 
833—839, 849—853).—Saporubrin, the active principle of Saponaria 
rubra, was first isolated by Kobert and Pachtorukow ; details of the 
method employed are given. It must be distinguished from the 
sapotoxin of quillaja-bark, which it closely resembles. It is an 
amorphous powder; with a neutral reaction, and a taste which is at 
first cool, but becomes burning. Its aqueous solution gives a lather, 
and evolves carbonic anhydride; it is sparingly soluble in alcohol, 
but insoluble in the ordinary organic solvents. Concentrated sulphuric 
acid produces a reddish-brown coloration, which changes in the air, or 
on the addition of a drop of water, to a reddish-violet ; this becomes 
emerald-green on adding potassium dichromate. Ferric chloride and 
alcoholic sulphuric acid produce a greenish-blue coloration. Barium 
hydroxide gives a white precipitate insoluble in water. Saporubrin 
rapidly reduces solutions of potassium permanganate and silver nitrate. 
It is optically active ; [a]»= —5°44. Its constitution is expressed by 
the formula (C,H s0,0)s- The benzoyl derivative, (C,,H,,0,)Bz,),, melts 
at 208—210°. 

The hydrolysis of saporubrin, with dilute sulphuric acid, gave 
varying amounts of s: vpogenin and glucose, according to the tempera- 
ture ; sapogenins having the formule C,,H,,0,, :C,,H,,Og, CjgH,,O,, 
C,,H_.0.; were obtained, molecular weight determinations showing 
that these formule represent the molecular constitution of the sub- 
stances. The sapogenin C,,H0. erystallises in microscopic needles, 
and melts at 248—250°; it is insoluble in water, easily soluble in 
alcohol, and soluble in ether, chloroform, methylic alcohol and glacial 
acetic acid. When freshly prepared, it dissolves in dilute alkalis. 
The sugar separated by the hydrolysis of saporubrin is not fer- 
mentable by yeast, and has [a])= + 23°67 ; its glucosazone melts at 
165—170°. 

The root of Saponaria rubra contains 3°45 per cent. of saporubrin. 
From its empirical formula, saporubrin appears to be a methylsapotoxin, 
and closely resembles the sapotoxins of Agrostemma, quillaja, Sapindus 
and Saponaria alba. An injection into the veins of dogs and cats of 
2 milligrams of saporubrin per kilogram of body weight causes death. 
Taken inwardly, it causes vomiting; on being injected, it produces 
rapid nervous and muscular paralysis. It shows the property charac- 
teristic of the saponins of dissolving the red blood-corpuscles. 

W. A. D. 
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Some New Cuprammonium Compounds, By IciLio GUAREsCHI 
(Chem. Centr., 1897, i, 368; from Eetr. d. Accad. Tor., 32). The 
author describes the preparation of a series of crystalline compounds 
of ammonia with the copper salts of the cyanhydropyridine derivatives 
dealt with in a former paper (Abstr., 1897, i, 168). Bluish-violet 
crystals of the cuprammonium derivative of cyanomethylglutaconimide, 
(C, H;N,0,),Cu,4NH,,2H,O, are obtained on adding copper sulphate 
to. solution of ammonium cyanomethylglutaconimide in aqueous 
ammonia ; its composition is not altered by exposing it, in a vacuum, 
over calcium chloride. It is insoluble in cold water, but is decomposed 
by boiling water into ammonia, cupric oxide, and ammonium 
cyanomethylglutaconimide. At 100—125°, it loses water and is 
converted into a green compound, (C,H,;N,0,),Cu,2NH, The 
cuprammonium derivative of methyleyanomethylglutaconimide, 

(C,H,N,O,),Cu,4NH,,4H,0, 
crystallises from ammonia, and on being dried in a desiccator loses 
all its contained water. From ethyleyanomethylglutaconimide a 
derivative, (C,H,N,O,),Cu,4NHg, is obtained which is insoluble in 
water; on being heated, it loses 3NH, at 180°, whilst the fourth 
molecule is only given up when the salt decomposes. 

Benzylacetoacetamide, CH,Ph* CHAc*CO-NH,, obtained by treating 
ethylic benzylacetoacetate with ammonia, melts at 149—150°, and is 
converted by ammonia and oN) C —— into benzylcyanomethyl- 

CMe——C (CN) - 
glutaconimide, CH(C, H,): C(OH):N 
derivative, (C,,H,,N,03),Cu, 1NH,2H, O, which crystallises in blue 
needles, and is converted at 110° into (C,,H,,N,0,),Cu,2N H,. The 
cuprammonium derivative of cyanophenylglutaconimide, 

(C,,.H,N,O,),.Cu ary 
is a blue, crystalline powder ; it loses 2NH, at 180°, and is ‘nearly 
insoluble in ammonia and in water. 

The author points out that those of the salts which are anhydrous 
are the most stable. All the substances described contain 4NH, ; to 


explain this, the presence of the group (NH,),:Cu:(NH,), is assumed. 
W. A. D. 


a this yields a cuprammonium 


Bromination of 1-Ethoxyquinoline. By Apotpn Craus and 
Hans Howirz (J. pr. Chem., 1897, [ii], 56, 390—392).—When 
l-ethoxyquinoline (1 mol.) is treated with bromine (1 mol.) in acetic 
acid solution at the ordinary temperature, the dibromo-derivative is 
not formed. When the product is poured into water, 3: 4-dibromo- 
l-hydroxyquinoline, melting at 196°, separates; whilst from the 
mother liquor, sodium acetate precipitates 4-bromo-1-ethoryquinoline, 
and unchanged 1-ethoxyquinoline remains in solution. The bromethoxy- 
quinoline melts at 55°; it forms a yellowish-red platinochloride, 
with H,O, which melts and decomposes at 218—220°, and is 
hydrolysed by hydrochloric acid at 180° yielding 4-bromo-l-hydroxy- 
quinoline melting at 124°. 

1-Ethoxyquinoline, when treated with hydrogen bromide in ethereal 
solution, yields a hygroscopic hydrobromide, which melts and decom- 
poses at 222—223°; when this (1 mol.) is heated with bromine (1 mol.) 
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in chloroform solution, it yields a dibromide additive product. Boiling 
with water converts this into 4-bromo-l-ethoxyquinoline and resinous 
substances ; heating at 200° converts it into 1-hydroxyquinoline and 
the 4-bromo- and 3 : 4-dibromo-derivatives of this. 


Action of Sulphur Chloride on Aromatic Amines. By 
Apert Epincer (J. pr. Chem., 1897, [ii], 56, 273—282).— When 
l-methylquinoline is mixed gradually with three times its weight of 
sulphur chloride, 8,Cl,, the mixture being cooled with ice at first, but 
afterwards heated for several hours at 160—170°, a crystalline 
substance may be obtained from the product by extracting this with 
dilute hydrochloric acid and cautiously neutralising the extract with 
ammonia. This substance melts above 360°, and its molecular formula 
is (C,NH,S), ; it is thus isomeric with the substance obtained in a 
similar manner from quinoline (Abstr., 1897, i, 103), and the methy] 
group must therefore have become replaced by hydrogen. The yield 
of this new substance is small; it is oxidised by dilute nitric acid to 
nicotinic acid ; it is not reduced by zinc dust and acetic acid ; when it 
is sublimed under diminished pressure, only traces of hydrogen 
sulphide are formed, and no sulphur is removed when the vapour of 
the substance is passed over heated copper turnings; it has feebly 
basic properties. 

When the chloride SCl, is employed instead of 8,Cl,, some of the 
same sulphur compound is obtained, together with 1 : 3-dichloro- 
quinoline and a tetrachloroquinoline melting at 121°; and in one 
experiment a small quantity of a monochloroquinoline melting 
between 30° and 40° was isolated. ‘The methyl has been largely 
replaced by chlorine in this case. 

Neither 3-hydroxyquinoline, 1-hydroxyquinoline, isoquinoline nor 
pyridine yields a sulphur compound when treated with sulphur 
chloride ; from the first three substances respectively there were 
obtained instead a mono-, a di-, and a tri-chloro-derivative, melting at 
187°, 179°, and 124°. CF. &. 


Quinaldine-3’-carboxylic Acid. By Apo.tpH Ciaus and Ernst 
MomBerGER (J. pr. Chem., 1897, 56, 373—389).—-Ethylic 2’-methyl- 
quinoline-3’-carboxylate (quinaldine-3’-carboxylate), when nitrated at 
the ordinary temperature with a mixture of equal parts of nitric and 
sulphuric acids, yields a 1- and a 4-nitro-derivative, to the extent respec- 
tively of 45 and 40 per cent. of the theoretically possible amount ; 
when the product is poured into water, the 4-nitro-compound remains 
in solution as the sulphate, whilst the l-isomeride, being a weaker 
base, is precipitated. Neither ethylic salt forms a methiodide. Both 
are hydrolysed to the corresponding nitro-acids by heating with strong 
hydrochloric acid in an open vessel on the water bath, and from these 
acids, by heating them with 10 per cent. sulphuric acid at 150°, 
carbonic anhydride can be eliminated ; the products are respectively 
yellow 1-nitro-2'-methylquinoline, which melts at 137° and is not 
volatile with steam, and colourless 4-nitro-2'-methylquinoline, which 
melts at 82° and does come over with steam (Buhl, Diss. Freiburg i. 
B., 1897). Both ethylic salts, moreover, can be reduced by iron paste, 
with a drop of acetic acid, to the corresponding amido-compounds, and 
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these are hydrolysed by hydrochloric acid to the amido-acids, which 
can also be prepared by the reduction of the nitro-acids. 

1-Nitro-2'-methylquinoline-3'-carboxylic acid is yellowish and melts and 
decomposes at 196° ; the yellow hydrochloride decomposes at 204° ; the 
ethylic salt is yellowish, melts at 137°, and forms an orange-yellow 
platinochloride (with 2H,O) which decomposes at 195°. 1-Amido-2’- 
methylquinoline-3-carboxylic acid is straw yellow, and melts and de- 
composes at 230° ; its si/ver salt was prepared and analysed ; the ethylic 
salt is almost colourless, melts at 99°, forms an orange platinochloride, 
with 2H,O, decomposing at 190°, and an orange methiodide decom- 
posing at 170°, and can be converted by the Sandmeyer reaction into 
ethylic 1-chloro-2'-methylquinoline-3'-carboxylate, which melts at 92°, forms 
a yellow platinochloride, with 4H,O, decomposing at 205°, but no 
methiodide, and is hydrolysed by strong hydrochloric acid to 1-chloro- 
2'-methylquinoline-3'-carboxylic acid, which is yellow and melts at 
216°. 

4-Nitro-2'-methylquinoline-3'-carboxylic acid is yellow and melts at 236°; 
the yellowish-red hydrochloride melts and decomposes at 215°; the 
ethylic salt is yellowish, melts at 126°, and forms a reddish-yellow 
platinochloride, with 2H,O, which decomposes at 232°. 4-Amido-2’- 
methylquinoline-3'-carboxylic acid is orange-yellow, and melts and de- 
composes at 275°; the ethylic salt is almost colourless, melts at 110°, 
and forms a reddish-orange platinochloride, with 2H,O, decomposing at 
224°, and a red methiodide which melts and decomposes at 198—200°. 

2'-Methylquinoline-3 -carboxylamide (quinaldine-3'-carboxylamide) sepa- 
rates gradually when the corresponding ethylic salt is allowed to 
remain for weeks with a large excess of the strongest ammonia in a 
well-stoppered bottle at the ordinary temperature, or, better, at 40—50°. 
The greater part of the ethylic salt, however, is converted into the 
ammonium salt. C. F. B. 


Condensation of Isatic Acid to form Derivatives of Cinchonic 
Acid. By Wiuu. Pertzincer (J. pr. Chem., 1897, [ii], 56, 283—320. 
Compare Abstr., 1886, 370; 1889, 412).—Isatic acid undergoes a 
series of reactions similar to those discovered by Friedlinder in the 
case of orthamidobenzaldehyde (Abstr., 1892, 1106). With ketones 
and ketonic acids, it yields derivatives of cinchonic acid, 

CO-COOH , CH,R' C(COOH): CR’ 

CH <yu, + dipng = 2H,0+0,H,<y —— val ; 
With acetaldehyde, it would not condense; it does react, however, 
with acetone, methyl ethyl ketone, acetophenone, deoxybenzoin, 
pyruvic acid, and ethylic acetoacetate. When the two radicles CH,R’ 
and R" are of unequal size, it is the larger that reacts with the CO 
group of the isatic acid. The method commonly adopted was to heat 
the ketone with the isatic acid, dissolved in excess of aqueous-alcoholic 
potash of about 12 per cent. strength, for several hours on the water 
bath in a reflux apparatus; in the case of deoxybenzoin, which is 
easily acted on by alkalis, it was found advisable to add it gradually 
to the already boiling alkaline solution of isatic acid ; pyruvic acid 
and ethylic acetoacetate reacted at the ordinary temperature with 
excess of 33 per cent. aqueous potash, no alcohol being used. 
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Acetone yields 2’-methyleinchonic acid, C, NH,Me- COOH (Bottinger, 
Abstr., 1884, 320); this has both acid and basic properties. The 
yellow platinochloride melts and decomposes at 220°, and crystallises 
with 2H,O; the hydrobromide crystallises from water with 2H,0O, 
from moderately strong hydrobromic acid with H,O; the orange-red 
dichromate and the greenish-yellow picrate, the "latter melting at 
190—191°, are anhydrous; the silver salt was prepared and analysed, and 
many other salts are described. The ethylic salt, which was obtained by 
digesting the acid at the ordinary temperature with saturated absolute 
alcoholic hydrogen chloride, melts at 77°; its yellow picrate melts 
at 155—156°, and its yellow platinochloride melts and decomposes at 
203° and crystallises with 2H,O. By heating the ethylic salt for 
several hours with a large excess of aqueous ammonia of sp. gr. = 0°880, 
it is converted into the amide, which melts at 239°, and forms a picrate 
melting and decomposing at 231—232°. 2’-Methylcinchonic acid, 
when it is heated with phthalic anhydride and zine chloride at 


170—180°, formsa phthalone, COOH’ C,NH, "CH: o<Ssils>c0, which 


melts and decomposes at some temperature above 300°. 

Acetophenone yields 2’-phenyleinchonic acid, C,NH,Ph*COOH 
(Dobner, Abstr., 1887, 504); of this, the acid properties are well 
marked, but not so the basic, for the salts with acids are decomposed 
by water. The orange-yellow, anhydrous platinochloride, and the yellow 
prerate (not the normal compound, but 2C,NH,Ph:COOH,C,H,N,0,) 
were prepared and analysed ; so also were the calciwm and silver salts, 
with 24 and }H,O respectively, and the ethylic salt, which melts at 
50—51°, and forms a greenish-yellow picrate melting at 144—145°, 
and a pale flesh-coloured platinochloride melting and decomposing at 
210—211°. The acid itself is converted into 2’-methylquinoline by 
distillation with slaked lime. 

Deoxybenzoin yields 2’ : 3’-diphenyleinchonic acid, C,NH,Ph,* COOH, 
which melts and decomposes at 295°, and has very feeble basic, but 
marked acid, properties. The yellowish-green picrate melts at 236° ; 
the sodium and calcium salts, with 8H,O and 9H,0 respectively, and the 
silver salt were prepared and analysed, but no ethylic salt could be 
obtained. The acid, when heated a little above its melting point, 
yields a substance that melts at 90—91° and boils at about 310° under 
80 mm. pressure. This is probably 2’ : 3’-diphenylquinoline (Buddeberg, 
Abstr., 1890, 1142); its greenish-yellow picrate melts at 223—224°, 
and it forms a yellow methiodide, which has the character of a quater- 
nary iodide, and decomposes at 231° into methylic iodide and 2’ : 3’-di- 
phenylquinoline ; the orange-red platinochloride of the corresponding 
methochloride was prepared and analysed. 

Pyruvic acid yields 2’ : 4’-quinolinedicarboxylic acid, C,NH,(COOH)., 
(Débner and Peters, Abstr., 1890, 176); this has no basic properties. 
The normal potassium salt, ‘with 21H, O, was prepared and analysed. 
When the acid is heated at 240°, it yields 4’ -quinolinecarboxylic 
(cinchonic) acid, although, when it is distilled, quinoline is formed. 

Methyl ethyl ketone yields 2 : 3-dimethylcinchonic acid, 

C,NH,Me,* COOH, 
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which melts and decomposes above 310°; when distilled with slaked 
lime, it yields 2’ : 3'-dimethylquinoline (Rohde, Abstr., 1889, 523). 
Ethylic acetoacetate yields 2'-methylquinoline-3’ : 4'-dicarboxylic acid, 
C,NH,Me(COOH), + H,O, which melts and decomposes at 236—237° 
when heated slowly ; its st/ver salt was prepared and analysed. 
Paramethylisatic acid reacts with acetone in the same manner as 
isatic acid ; the product is 3 : 2’-dimethylcinchonic acid, 
C,NH,Me,*COOH ; 
this melts and decomposes at 261°, and has both basic and acid pro- 
perties ; the flesh-coloured platinochloride, which melts and decomposes 
at 243—244° and crystallises with 2H,O, and the silver salt were 
prepared and analysed. When the acid is distilled with lime, it yields 
3:2'-dimethylquinoline (Débner and Miller, Jacobsen and Reimer, 
Abstr., 1884, 184, 335). C. F. B. 


Existence of Condensation Rings with Para-Linking. II. 
By ALBERT LADENBURG and W. Herz (Ber., 1897, 30, 3043—3045. 
Compare Abstr., 1897, i, 485).—Rosdalsky, by observing the depres- 
sion of the freezing point of phenol brought about by the substance 
described by him as 1 : 4-methylenepiperazine, C,N,H,:CH, (Abstr., 
1896, i, 257), found the molecular weight of that substance to be 
80—84 (calculated 98). The authors have obtained numbers varying 
irregularly between 52 and 79:5, from which they conclude that the 
substance is decomposed in phenol solution, and, as a matter of fact, 
it cannot be recovered from that solution. They regard it as a 


polymeride, in which case the assumption of a para-linking is no longer 
necessary. F. B. 


Tartrazines. By Rosert Geum and Louis Benpa (Annalen, 1897, 
299, 100—130. Compare Abstr., 1896, i, 678; also Anschiitz, Abstr., 
1897, i, 258).—In view of the constitutional formula for tartrazine 
put forward by Anschiitz (loc. cit.), the authors have modified their 
formula for the colouring matter obtained by the action of paranitro- 
diazobenzene chloride on an alkaline solution of tartrazine, regarding it 
N—=——C(COONA). o :N-NH-0,H,'NO,. 
N(C,H,*SO,Na)-C 

The barium salt is an amorphous, orange-yellow powder, and 
dissolves in water with difficulty ; the si/ver salt crystallises in cinnabar- 
red prisms, and forms a yellow solution in water. 

The colouring matter itself is obtained also from paranitropheny]l- 
hydrazine, dihydroxytartaric acid, and paraphenylhydrazinesulphonic 
acid ; the yield, however, is small, owing to the fact that paranitro- 
phenylhydrazine converts dihydroxytartaric acid intotheosazone instead 
of the hydrazone. 

Paranitrophenylhydrazinedihydroxytartaric osazone is prepared by 
the action of the hydrazine on dihydroxytartaric acid at common tem- 
peratures ; it is a yellow substance which becomes red on exposure to 
air. It is somewhat soluble in hot water, forming a yellow solution, 
and it dissolves also in alcohol, becoming in part converted into the 
pyrazolone derivative ; caustic alkalis give rise to a beautiful blue solu- 
tion, which becomes dirty brown when diluted with much water. 


as having the constitution 
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Alcoholic ferric chloride develops a reddish-brown coloration which 
is taken up by ether. The osazone is capable of losing water in two 
ways, producing (1) a pyrazolone derivative, or lactazam, owing to 
elimination of water from one imido-group and the more remote car- 
boxylic radicle and (2) an acid anhydride, by elimination of water from 
the two carboxylic groups. The first of these changes is brought about 
by heating the osazone with aqueous hydrochloric acid, glacial acetic 
acid, 95 per cent. alcohol, or a dilute solution of sodium carbonate ; con- 
version into the anhydride, on the other hand, results from heating the 
osazone alone, or with acetic anhydride or benzoic chloride. 

1-Paranitrophenyl-3-carboxyl-4-paranitrophenylhydrazonepyrazolone is 
the product of the former change ; after crystallisation from acetic an- 
hydride, it melts and decomposes at 238—240° (uncorr.). The solution 
in caustic soda is brown, and in concentrated sulphuric acid orange red. 
The sodiwm salt crystallises in orange needles or scales containing 
1H,0, and the bariwm salt is anhydrous ; the si/ver salt is brown, and 
the mecurous and Jead salts orange. 

The anhydride, C,,H,,N,O,, of the osazone, obtained by the second 
series of agents, crystallises from acetic anhydride in red prisms, and 
melts at 278—280°, when it becomes black and evolves gas. It is in- 
soluble in boiling water, but slowly forms a reddish-brown solution in 
boiling sodium carbonate, which regenerates the osazone ; the solution 
in caustic soda is blue, owing to the immediate production of the osazone. 

The authors have repeated the experiments of Ziegler and Locher 
(Abstr., 1887, 578) who state that acetic anhydride converts diphenyl- 
izindihydroxytartaric acid into an acetyl-anhydride which melts at 234° ; 
they find that this compound is not really an acetyl derivative, but an 
anhydride arising from the dehydrating action of acetic anhydride and 
of benzoic chloride. When this substance is boiled witha five per cent. 
solution of caustic soda, 1-phenyl-3-carboxyl-4-phenylhydrazonepyrazo- 
lone is produced. 

Ziegler and Locher state that monophenylizindihydroxytartaric acid, 
the hydrazone of dihydroxytartaric acid, is produced from phenylhydr- 
azine and the acid, even in presence of excess of the latter, when the 
action proceeds at common temperatures; this does not apply in the 
case of paranitrophenylhydrazine, which in the cold, and in the presence 
of excess of dihydroxytartaric acid, yields the osazone. The authors 
find that a mixture of osazone with hydrazone is produced in the case of 
phenylhydrazine, whilst metanitrophenylhydrazine yields principally 
osazone with a small proportion of hydrazone. M. O. F. 


New Methods for the Preparation of Anhydro-compounds, 
By Steran von Niementowsk! (Ber., 1897, 30, 3062—3071).—It has 
been previously shown (Abstr., 1895, i, 571) that the amides of fatty 
acids readily react with orthamidobenzoic acid, yielding 6-hydroxyquin- 
azoline derivatives. ‘The condensation of acid amides and of ethereal 
salts with orthamidophenols and with orthodiamine hydrochlorides has 
now been investigated (compare Kelbe, Abstr., 1883, 915 ; R. Meyer and 
Seeliger, Abstr., 1896, i, 45). When equivalent quantities of form- 
amide and of orthamidophenol are subjected to dry distillation, Laden- 
burg’s benzoxazole melting at 30° is produced. 
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A theoretical yield of O. Fischer’s 3-methylbenzimidazole is obtained 
by heating together formamide and metaparatolylenediamine hydro- 
chloride (CH, :(NH,), = 1: 3:4]; it melts at 114°. Acetamide and 
the same salt, when heated to 180°, give Hobrecker’s ethenyltolylene- 
diamine melting at 200—202°. 

B-Phenylmetatolimidazole is obtained from benzamide and meta- 
paratolylenediamine hydrochloride. 


B-Orthamidophenylbenzimidazole, 0,8, <i >c-0,H, NH, is formed 


when equivalent quantities of orthamidobenzamide and of orthophenyl- 
enediamine hydrochloride are heated at 190° for 3 hours ; it is purified 
by rubbing in a mortar with strong alkali, and subsequent solution in 
hot alcohol, and can be freed from a dye which accompanies it by the 
addition of boiling water to the alcoholic solution and quick filtration, 
when the whole of the colouring matter will be found on the filter. 
The pure imidazole crystallises in colourless, flat, monoclinic prisms 
melting at 211°. It is readily soluble in boiling alcohol or chloroform, 
moderately in benzene or ether, and very sparingly in hot water. 
It dissolves readily in acids, but not in alkalis. Its hydrochloride, 
C,,H,,N,,2HCl, is only sparingly soluble in boiling alcohol or water 
and melts at 275°. The platinochloride, C,,H,,N;,H,PtCl,, crystallises 
in yellow needles, blackens at 250—280°, and is readily decomposed in 
solution yielding metallic platinum. 

B-orthamidophenylpara- (? meta) -tolimidazole is formed by the action 
of orthamidobenzamide on metaparatolylenediamine hydrochloride ; it 
crystallises in pearly, glistening, six-sided plates melting at 189°. 
8-Orthamidoparatolylbenzimidazole, from orthophenylenediamine hydro- 
chloride and orthamidotolylamide, crystallises from alcohol in glisten- 
ing plates and from toluene in needles, melts at 203°, is readily. soluble 
in cold acetone or acetic acid, in boiling alcohol or toluene, is but 
moderately soluble in ether, and practically insoluble in water. The 
nitrate is readily soluble, but the hydrochloride, C,,H,,N;,HCl, and 
sulphate only sparingly. The product from orthamidotolylamide and 
metaparatolylenediamine hydrochloride crystallises in little rods 
melting at 188°. When orthamidophenol (20 grams) is boiled with 
ethylic acetoacetate for 18 hours and the product subjected to frac- 
tional distillation, the chief products are orthacetamidophenol and 
8-methylbenzoxazole ; metatolinfidazole and ethylic chloride are the 
products formed when equivalent quantities of ethylic formate and 
metaparatolylenediamine are heated in sealed tubes for 3 hours at 225°. 
Similar experiments with ethylic acetate gave but a small quantity of 
ethenyldiamidotoluene. J. J. 8S. 


A Method of Preparing Phthalazines. By Srmemunp GasRiE. 
and Grore Escnensacn (Ber., 1897, 30, 3022—3037).—By acting 
with hydrazine on ketonic orthocarboxylic aids, CRO-C,H,*COOH, and 


treating the phthalazone, OH .<oo >No, which is formed with 


phosphorus oxychloride, a chlorophthalazine, OH < GaN» is ob- 
tained. When this is heated with hydriodic acid and phosphorus at 
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200°, a simple reduction to the phthalazine, C,H, OLN» does not 
take place ; one of the nitrogen atoms is eliminated as ammonia, and 
a dihydroisoindole, C,H, ae, is formed, occasionally also an 


isoindole. It is now found that the desired reduction to a phthalazine 
can be effected, in the case of 4-chlorophthalazine and 1 : 4’-chloro- 
methylphthalazine, by boiling these substances with hydriodic acid 
(boiling at 127°) and red phosphorus. 

1’: 4’-Methylchlorophthalazine (Abstr., 1893, i, 348) is obtained by 
heating 1'-methylphthalazone (50 grams) for } hour on the water bath 
with phosphorus oxychloride (100 ¢.c.) and pouring the product into 
ice and water. The orange-red platinochloride, 2C,H,CIN,,H,PtCl,, 
is still unmelted at 280°; the yellow aurochloride, 2C, -H,CIN,,HAuCl,, 
and picrate, C,H CIN,,C, H,N,0,, melt at 149—150° and 154° re- 
spectively ; the red JSerroc yanide, 2C,H,CIN,,H,Cfy, crystallises in 
hexagonal plates. When methylchlorophthalazine is boiled for 1 hour 
with hydriodic acid and phosphorus, the product is 1’: 4’-methyliodo- 
phthalazine, melting at 116°, the orange-yellow platinochloride of 
which, 2C,H,IN,,H,PtCl,, remains unmelted at 280°. When the boiling 
is continued for 9 hours or more, until there is no solid remaining in the 
flask except the phosphorus, 1’-methylphihalazine, C,H Ss ain | is 
formed ; this is deliquescent, melts at 74°5°, and boils at 204°, 210—213°, 
and 322—324° (with partial decomposition) under pressures of 25 mm., 
40 mm., and 1 atmo. respectively ; some 1’-methylphthalazone and 
methylisoindole are also formed in the reaction. 1’-Methylphthalazine 
behaves generally as a monacid base; the hydrochloride melts and 
decomposes at 222—223°, the yellowish hydriodide at 287°, and the 
lemon-yellow awrochloride and picrate at 175° and 205° respectively ; 
the nitrate decomposes at 159°, the orange-red dichromate at 170°; the 
reddish-orange j/errocyanide, 2C,H,N,,H,Cfy, is unmelted at 290°. 
Reduction with zine and hydrochloric acid converts the base into 
methylisoindole, not to a base NH,*CH,°C,H,-CHMe-NH,, as the 
analogy with phthalazine (Abstr., 1893, i, 732) would lead one to 
expect. Sodium amalgam does, however, reduce it to 1'-methyltetra- 


hydrophthalazine, C,H ——— gH., a monacid base the hydro- 


chloride and picrate of whit? melt and decompose at 190° and 146° 
respectively, whilst the dibenzoyl derivative melts at 185°. With 
methylic iodide in cold methyl-alcoholic solution, 1’-methylphthalazine 
forms a methiodide which melts and decomposes at 142—143°; when 
this is distilled with aqueous potash, the distillate contains 1’ : 3’-di- 
methyldihydrophthalazine, C,H. Pu rng OO » @ monacid base the 
hydrochloride of which melts at 245°, and the lemon-yellow picrate and 
orange-yellow platinochloride decompose at 120° and 230° respectively, 
whilst the residue in the flask contains 1’ : 3’-dimethylphthalazone, 


C,H, yg AF , which melts at 109—110°, and can also be prepared 
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by methylating 1’-methylphthalazone. 1’-Methylphthalazine exhibits 
some of the condensation reactions of 2’-methylquinoline (quinaldine) : 
heated for three-quarters of an hour at 200—210° with phthalic anhy- 
dride in an atmosphere of carbonic anhydride, it yields a yellow 


phthalone, — — fi -CH-O,H.0, , melting at 260°; with excess of 


~N> ‘N 

chloral at 55—60°, it yields 1’-trichlorohydroxypropylphthalazine, 
C,N,H,*CH,*CH(OH):CCl,, which melts and decomposes at 180°, and 
is hydrolysed by methyl-alcoholic potash to phthalazine-1'-acrylic acid, 
C,N,H,-CH:CH-COOH, which melts and decomposes at 200°, and is 
also a monacid base, the hydrochloride and yellow aurochloride decom- 
posing at 218° and 166° respectively, whilst the picrate melts and 
decomposes at 157—158°, and the orange-red platinochloride is unmelted 
at 270°. With benzaldehyde at 100°, 1’-methylphthalazine yields the 
yellow 1’-cinnamenylphthalazine, C,N,H,*CH:CHPh, melting at 115°, 
which can be reduced by boiling with hydriodic acid and phosphorus 
to 1'-phenylethylphthalazine, C,N,H,-CH,*CH,Ph, melting at 
112°5—113°5°, a monacid base of ‘which the yellowish hydriodide melts 
at 212—220° , and the nitrate decomposes at 135—136°. 

Incidentally, it is mentioned that the anhydride of diphthalaldehyde- 
hydrazonic acid (Liebermann and Bistrzycki, Abstr., 1893, i, 372) 
melting at 219—220°, is obtained when phthalazone is prepared from 
phthaldehydic acid by the action of hydrazine; and that, when 
1’-methylphthalazone is methylated, the hydrazone-methiodide of aceto- 
phenonecarboxylic acid, COOH’C,H,-CMe:N,H,,Mel, melting and 
decompesing at 201°, is formed. C. F. B. 


Syntheses in the Phenanthridine Group. By Awmsé PIicTet 
and A. Gonset (Chem. Centr., 1897, i, 413; from Arch. Sci. phys. 
Genéve, [iv], 3, 37—51).—Or thophens ylbenzaldehyde, C,H,Ph:COH, formed 
when a mixture of calcium formate and calcium orthophenylbenzoate 
is distilled, is a bright yellow oil which boils at 310° without decom- 
position, and yields ‘a phenylhydrazone melting at 115°; its oxime 
melts at 112°5°, and, on being heated with zine chloride at 280—300°, 
loses 1H,0, yielding phenanthridine. 

When ‘Guor enone oxime is heated with zinc chloride, the Beckmann 
transformation takes place, and a yield of 30 per cent. of phenanthr- 
idone is obtained. 

Orthonitrobenzanilide, NO,*C,H,-CO*NHPh, prepared from ortho- 
nitrobenzoic chloride and aniline, “crystallises from alcohol or benzene 
in white needles, and melts at 155°. On reduction with ammonium 
sulphide, it yields orthamidobenzanilide, which crystallises from benzene 
in lustrous needles, and melts at 131°. On diazotising a sulphuric 
acid solution of this substance, and boiling, phenyl-B-phenotriazone, 
OH CO-NPh 

6" SN—N 
lises from dilute alcohol in slender needles, melts at 150—151°, is 
almost insoluble in water, ether, and light petroleum, more soluble in 
. alcohol and benzene, and very soluble in chloroform ; its formation is 
explained by assuming a separation of sulphuric acid to take place 
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, is obtained, instead of phenanthridone ; this crystal- 
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from the benzanilide-diazosulphate, according to the following 
equation. 
CO-NHPh CO-NPh 
C.H.<y: N-S0,H= CoH +H,S0,. 

In order to avoid such a separation, it is necessary to employ an 
anilide in which an alkyl radicle is substituted for the hydrogen of 
the imido-group. Orthonitrobenzoylmethylanilide, prepared from methyl- 
aniline and orthonitrobenzoic chloride, crystallises in white needles, 
and melts at 94°5°. Orthamidobenzoylmethylanilide crystallises from 
benzene in prisms and melts at 127°. When diazotised in hydro- 
chloric acid solution, and heated, nitrogen is evolved, and n-methy]l- 
phenanthridone (Pictet and Patri, Abstr., 1893, i, 722), is obtained. 

When benzanilide is distilled through a red-hot tube packed with 
pumice, a molecule of hydrogen is eliminated and phenanthridone is 
formed ; benzylaniline, when similarly treated, yields a mixture of 
phenanthridine and acridine, together with a primary base, which is 
probably paramidodiphenylmethane, formed by the molecular trans- 
formation of benzylaniline. The formation of acridine is explained 
by assuming that ortho- as well as paramidodiphenylmethane results 
from this transformation, and that this, by the loss of 2H,, is 


transformed into acridine (compare Abstr., 1894, i, 200). 
W. A. D. 


Action of Chloroform and Alcoholic Potash on Phenyl- 
hydrazine. By Srizcrriep Runemann (Ber., 1897, 30, 2869—2871. 
Compare Ruhemann and Elliott, Trans., 1888, 583, 850).—The com- 
pound produced by the action of chloroform and alcoholic potash on 
phenylhydrazine (/oc. cit.) is also obtained by heating formopheny]l- 
hydrazide (Abstr., 1897, i, 468), and has been called diphenyltetrazo- 
line by Pellizzari (Abstr., 1897, i, 231). 

Amidodiphenyltetrazoline, C,,H,,N,*NH,, obtained by reducing 
nitrodiphenyltetrazoline with stannous chloride and hydrochloric 
acid, crystallises from dilute alcohol in needles, and melts at 188°. 
The hydrochloride forms colourless needles. M. O. F. 


The Alleged Synthesis of Xanthine from Hydrogen Cyanide. 
By Emit Fiscuer (Ber., 1897, 30, 3131—3133).—The author has 
repeated Gautier’s experiments (Abstr., 1885, 275), who, by heating 
hydrogen cyanide with acetic acid at 145°, obtained a substance which 
gave the reactions of xanthine. Only 0:16 gram was obtained by the 
author from 40 c.c. of dry hydrogen cyanide, and this gave the re- 
actions described by Gautier, but did not yield murexide when the 
residue obtained by evaporating with chlorine water was moistened 
with ammonia. Since a mixture of the compound with one-tenth of 
its weight of xanthine gave this murexide reaction distinctly, it follows 


that the substance obtained from hydrogen cyanide was not xanthine. 
A. H. 


The Alkylates of Papaverine. By ApotpH Ciaus and OskAR 
Kassner (J. pr. Chem., 1897, [ii], 56, 321—345. Compare Abstr., 
1893, i, 489).—When papaverine propobromide, C,,H,,NO,,CH,EtBr, 
is decomposed by aqueous alkalis, yellow masses separate if the 


ORGANIC CHEMISTRY. 215 


alkali is not too dilute; these dissolve in ether, and on evaporating 
the solution a yellow oil is obtained. Thisis propylidenepapaverinium, 
C.)H,,0,3 N:CHEt ; it is insoluble in water, but in contact with it, or 
even when dissolved in moist ether, it is slowly converted into propyl- 
papaverinium hydroxide, C.,H,,0,3N(OH)*CH,Et. This dissolves in 
water, imparting to it an alkaline reaction, and it is also soluble in 
moist ether; by the addition of plenty of dry ether to the latter 
solution, it can be obtained in unstable, colourless crystals. The 
presence of but a trace of alkali is sufficient to transform it into the 
yellow propylidenepapaverinium. In the presence of alcohol, it loses 
its alkaline reaction, becoming converted into propylpapaverinium 
ethoxide, C,,H,,0,3N(OEt)*CH,Et; this is also formed when the 
yellow base is dissolved in alcohol, or when an alcoholic solution 
of papaverine proposulphate or propochromate is decomposed with lead 
hydroxide, and it can be obtained in colourless crystals, which melt at 
137°, by adding ether to the alcoholic solution ; its character is rather 
that of a salt. All the three substances described are converted by 
hydrogen chloride or hydrochloric acid into yellow papaverine nopo- 
chloride, C,»H,,0,3 NCl‘CH,Et, which melts at 80°. 

Papaverine ethobromide and methiodide appear to yield each a 
similar series of compounds, but the reactions are less easy to study 
than in the case of the propyl derivatives. The benzochloride is even 
more readily converted by alkalis into benzylidenepapaverinium, 
C,,H,,0,3N:CHPh, and this was obtained in yellow needles melting 
at about 130°; when its ethereal alcoholic solution is allowed to 
evaporate spontaneously in the air, oxidation takes place and colourless 
crystals are obtained of a neutral substance which melts at 165° and 
appears to have the molecular formula, C,,H,;NO,. 

In the course of attempts to obtain papaverinium hydroxides, 
a few dichromates, [C,,H,,0O,:N(CH,R)],Cr,0,, and sulphates, 
[C,,H,,0,3 N(CH,R) ],SO,, were prepared; these were the yellow 
benzochromate, reddish-brown ethochromate melting at 139°, hygroscopic 
methosulphate melting at about 110°, and proposulphate which melts at 
126° and crystallises with 2H,O. 

Just as papaverine is converted into papaveroline by heating with 
hydriodic acid,/four methoxy-groups being exchanged for hydroxyl, so the 
alko-haloids of papaverine, C,,H,,0O,;NX°-CH,R [R=H,Me,Et,Ph ; 
X=Cl,Br,I], yield the corresponding derivatives of papaveroline, 
C,,H,,0,3NX-CH,R, the alko-chlorides when heated with hydrochloric 
acid at 160—180°, the alko-bromides with hydrobromic acid at 
130—140°, and the hydriodides with hydriodic acid (and a little 
amorphous phosphorus) at 130°. In this way, the following derivatives 
of papaveroline were prepared (the numbers given are melting points). 
Benzochloride, 158° ; methochloride, 235°; ethochloride, 215°, these are 
greenish ; propobromide, 140°, yellowish; methiodide, 77°, reddish- 
brown, C. F. B. 


A New Alkaloid from Retama Spherocarpa. By J. A. 
Barranpigr and Tu. Matosse (Compt. rend., 1897, 125, 360—362 ; 
see also this vol., i, 52).—The authors have extracted from the young 
shoots and bark of Retama spherocarpa a new alkaloid, retamine, 
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which they regard as a hydroxysparteine, C,,H,,N,O; it differs, 
however, from all the known artificial hydroxysparteines. It crystal- 
lises from light petroleum in long needles melting and decomposing 
at 162°. It is sparingly soluble in water or ether, but dissolves 
readily in alcohol or light petroleum; when obtained by spontaneous 
evaporation from its alcoholic solution, it forms large, rectangular 
plates. The alkaloid colours phenolphthalein, and is a strong base, 
forming a series of well-defined salts; these salts contain either one or 
two molecules of a monobasic acid to one molecule of the alkaloid. 
The salts are decomposed by caustic potash or by large quantities of 
ammonia, but the base itself is sufficiently strong to decompose ammo- 
nium salts, and it also precipitates ferric and cupric hydroxides from 
solutions of these metals. It has strong reducing properties, is dextro- 
gyrate, yields no precipitate with platinic chloride, and gives a feeble 
sparteine reaction with ammonium sulphide. J.J.8. 


New Bile Pigments. By A. Dastre and N. Fioresco (Compt. 
rend., 1897, 125, 581—583).—In addition to bilirubin, which the 
authors call the original pigment, and biliverdin, which they call the 
definite or final pigment, the biles of many animals contain two others 
which they call biliprasinic or intermediate pigments. Biliprasinic- 
yellow exists in the bile of the calf and in other yellow biles; it is 
changed to green (biliprasinic-green) by the action of carbonic anhy- 
dride, glacial acetic acid, and other acids, especially in presence of 
alcohol, is unstable in a vacuum, and is decomposed by light. 
Biliprasinic-green exists in the fresh bile of the ox, the rabbit, and 
other animals. Alkalis convert it into biliprasinic-yellow, this being 
the alkaline pigment, whilst the green is the acid pigment. In a 
vacuum, it changes into bilirubin. The characteristic difference be- 
tween the biliprasinic pigments on the one hand, and bilirubin and 
biliverdin on the other, is that the biliprasinic acid is displaced from 
its combination with alkalis by carbonic anhydride, whilst bilirubin 
and biliverdin displace carbonic acid. All the pigments are derived 
from bilirubin by oxidation and hydration, and the biliprasinie acid is 
intermediate between it and biliverdin. The chief agents in bringing 
about these changes, except that of biliprasinic-yellow into bilipra- 
sinic-green or vice versd, are oxygen, which is indispensable, heat, light, 
and alkalis and acids. Marked alkalinity increases the stability of 
bilirubin, neutrality or acidity accelerates the formation of biliprasinic- 

reen. Heat tends to change bilirubin into biliprasinic-green, and the 
latter into biliverdin, but prolonged heating at 100° decomposes the 
bilirubinates. Light rapidly converts bilirubin into biliprasin, and the 
latter into biliverdin. It is probable that the oxidation and hydration 
of bilirubin begins in the hepatic cellules and the biliary canaliculi ; in 
all cases, these changes continue in the gall-bladder. The artificial 
conditions of the transformation are not realised in the animal body, 
and it is necessary to assume the existence of a particular oxidising 
agent, or a particular condition in the organism, occurring in the liver, 
and passing in part into the bile. C. H. B. 
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The Relation of Electrochemistry to Organic Chemistry. 
By Karu Exss (Zeit. Elektrochem., 1897, 4, 81—89).—An historical 
account is given of the researches of Kolbe, Kekulé, Crum Bro..n and 
Walker, von Miller and Mulliken and Weems on the electrolysis of 
salts of organic acids, and the connection between the conductivity of 
solutions of organic acids and their constitution and basicity is men- 
tioned. Electrolytic reduction and oxidation processes are then con- 
sidered, the researches of Goppelsroder, Gattermann, and Clement and 
Noyes being described. Of interest is the production of naphthazarine 
by the electrolytic reduction of 1: 2’ or 1 : 4’-dinitronaphthalene dis- 
solved in sulphuric acid. By the electrolytic oxidation of paranitro- 
toluene, paranitrobenzylic alcohol may be prepared, a result not 
attainable by any chemical oxidising agent. The electrolytic product, 
ammonium persulphate, possesses specialised oxidising properties which 
are not found in any other oxidising agent ; by its means orthonitro- 
phenol and salicylic acid may be oxidised directly to nitroquinol and 
to quinolcarboxylic acid respectively, whilst anthraquinone is oxidised 
to alizarin, and alizarin to alizarin-bordeaux and alizarin-cyanine. 

T. E. 


[The Number of Isomeric Paraffins.] By F. Herrmann (Ber., 
1898, 31, 91).—A reply to Losanitsch (this vol., i, 165). 


Decomposition of Hexane and Trimethylethylene by Heat. 
By Fritz Haper and H. OrcHerHiuser (Chem. Centr., 1897, i, 86, 
225—226 ; from J. Gasbel., 39, 799—805, 813—818, 830—834).—In 
continuation of the work of Haber and Samoylowicz (Abstr., 1897, i, 
307—308), the authors have investigated the decomposition of these 
gases at 900—1000° by passing them through a porcelain tube encased 
in a tube of platinum, platinum-iridium, or carbon which was heated 
electrically, the temperatures being measured by means of Le Chatelier’s 
couple. 

At 900—1000°, hexane is decomposed, yielding 29°22 per cent. of 
tar, 27°77 of methane, 22°14 of olefines, 6°76 (to 10) of benzene, 3°27 of 
carbon, 2°44 of hydrogen, and 1°1 of acetylene ; the last four products 
probably result from bye-reactions. Only a small quantity of naphtha- 
lene was detected. The tar consists probably of a condensation product 
of the olefines, since it chars on nitration. In comparison with the 
decomposition at lower temperatures, more acetylene and benzene are 
formed, but the smaller quantity of olefines produced causes, on the 
whole, a diminution in the illuminating value of the gas. The authors 
now fix the limit to which hexane may be heated without producing 
much carbon and hydrogen at 940°. 

The decomposition products obtained by heating trimethylethylene 
at 668—790° are similar to those obtained from hexane, and only a 
little carbon and hydrogen are formed. The tar, however, contains 
olefines with higher molecular weights than trimethylethylene ; this is 
due to the instability of the primary decomposition products, which 
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have higher molecular weights than those obtained from hexane, and 
combine to form more complex compounds. The absence of any higher 
paraffins in the tar is also remarkable. Trimethylethylene when 
heated at 933—938°, forms a light brown vapour, which has the odour 
of naphthalene, the products of decomposition being 27°72 per cent. of 
methane, 8:10 of ethylene, 1°76 of hydrogen, 4°46 of gaseous bye- 
products, 0°30 of acetylene, 5°09 of carbon, 8:00 to 13°41 of benzene, 
and 33°71 to 39°12 of tar. The quantity of benzene formed is greater 
than at lower temperatures, just as in the case of hexane, and, similarly, 
more methane is produced than corresponds with the removal of 1 mol. 
from 1 mol. of the original substance. The formation of benzene must 
depend on an initial production of acetylene, for hexane and trimethyl- 
ethylene do not contain any long carbon chain in common. Trimethy!- 
ethylene, when heated at 1050—1060°, is decomposed largely into carbon 
and naphthalene, hence at temperatures over 950° only complicated 
secondary actions take place. 

Benzene, when heated at 900°, remains practically unchanged, but 
decomposes between 900° and 1000°, forming higher aromatic com- 
pounds, which are different, however, from those present in the tar 
obtained from hexane and trimethylethylene at these temperatures, and 
must result, therefore, from the combination of benzene with other 
compounds, especially acetylene. Diphenyl and a crystalline substance 
boiling at above 254° were found in the decomposition products of 
benzene, but neither naphthalene nor styrene was present, and only a 
small quantity of acetylene. 

Acetylene when heated at 600—800° forms a tar very rich in 
benzene, but containing only small quantities of aliphatic compounds. 
No flash of light was produced by the decomposition, as Lewes observed, 
except when air was present in the gas. E. W. W. 


Laboratory Apparatus for preparing Gas from Light Petro- 
leum. By Pierro Barrouorti (Gazzetta, 1897, 27, ii, 335—347).—The 
authdr has devised an apparatus for preparing heating or illuminating 
gas from light petroleum ; it consists of two gasometers, connected with 
a carburetting cylinder filled with wood-wool, kept saturated with light 
petroleum, which saturates air passing through the carburetter. The 
air saturated with petroleum is drawn off to be burnt ; in order to pre- 
vent firing back, a plug of wire gauze is used. Wedame 


Recent Developments in Gas Lighting. By Hans Bunts (Ber., 
1898, 31, 5—25).—An address delivered before the German Chemical 
Society. In the manufacture of coal-gas, the chief advance consists in 
the substitution of gaseous fuel for direct-heating, and‘the introduction 
of sloping instead of horizontal retorts. In Germany, notably in West- 
phalia and Silesia, large quantities of coal are carbonised for the sake 
of the coke, tar, and ammonia ; a large quantity of benzene is obtained 
from the gases of these coke-furnaces, and the price of benzene has 
been so lowered thereby that it is extensively used for carburetting, 
and increasing the luminosity of coal gas ; in this way, it is possible 
to obviate the necessity of mixing expensive coals, such as cannel and 
boghead, with coal which otherwise would give a gas of poor illuminat- 
ing power. In America, illuminating gas is made largely by mixing 
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the vapour of low-boiling petroleum, or the decomposition products of 
the high-boiling fractions, with water-gas ; this process is also being 
adopted in countries where these petroleum residues are to be had 
cheap, as in England, Belgium, Holland, and Denmark. 

F. Siemens increased the amount of luminosity obtainable from coul- 
gas by means of a regenerative burner, in which the air supplied to 
the burner underwent a preliminary heating ; a greater improvement 
was effected by the incandescent burner of Auer von Welsbach, in 
which a mantle of metallic oxides is heated to incandescence by a mix- 
ture of coal gas and air, burning underneath with a non-luminous flame. 
The mantles are woven of cotton gauze, and are impregnated with a 
mixture of thorium and cerium nitrates, dried, and eventually ignited ; 
they contain 98—99 per cent. of thorium oxide, and 1—2 per cent. of 
cerium oxide ; these are the most favourable proportions for luminosity: 
mantles of pure thorium oxide or pure cerium oxide give hardly any light 
at all. Experiments made by the author have shown that this mixture 
has no specially great emissive power for light rays; it, and the pure 
oxides, as well as carbon and magnesia, appear almost equally luminous 
when heated to the same high temperature. The explanation is to be 
sought in the catalytic action of cerium oxide, which lowers the kindling 
temperature of a mixture of hydrogen and oxygen from 650° to 350°. 
The mixture of air with the partly burned coal-gas rising from the 
burner at the foot of the mantle (a bunsen burner only sucks in about 
half the air needed to burn the gas completely) impinges on the par- 
ticles of cerium oxide, and is brought by the action of the latter into 
extremely vigorous combustion ; the great heat generated in this com- 
bustion makes the particles incandescent. Thorium oxide has no such 
catalytic action, and in consequence its presence might be thought pre- 
judicial, The use it serves is in separating the particles of cerium oxide, 
for it is very voluminous when prepared by heating the nitrate. Cerium 
oxide, on the other hand, is fairly compact when so prepared, and a 
mantle made of it alone is but feebly luminous; this is probably be- 
cause the heat is conducted away too fast, and the temperature never 
rises to that necessary for incandescence. The objection that the quan- 
tity of cerium oxide in a mantle is too small to produce so great a light 
is met by an approximate calculation, in which it is shown that the 
weight of cerium oxide in an incandescent burner of 70 candle power 
is about 4 milligrams, whilst the weight of incandescent carbon, pre- 
sent at any moment, in a luminous gas-flame of 20 candle power is 
about 0°1 milligram. 

Mention is also made of acetylene as a source of light; it has found 
no extensive use as yet, because it is liable to explode when kept under 
pressure, or when subjected to a comparatively slight rise of tempera- 
ture, and because of its great range of explosibility when mixed with 
air, any mixture containing between 5 and 80 per cent. of acetylene 
being explosive. In other respects, acetylene has great advantages ; 
the calcium carbide, from which it is prepared by the action of water, 
contains more light-giving power condensed in a given space than any 
other substance. A passing reference is made to the lighting of rail- 
way carriages by means of oil-gas (made from paraffin oil), alone or 
mixed with acetylene. 

r 2 
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In spite of the introduction of electric lighting, the consumption of 
coal-gas in Germany has progressed at an increasing rate. With re- 
gard to efficiency and economy of lighting, the following table is interest- 


ing. 


Coal gas. 


Incandescent. 


Acetylene. 
Petroleum. 
Spirit (Incan- 
descent). 
descent), 


| Old | New | With com- 
| form. | form. |pressed gas. 


| | 


| | 
Candle power per | | 

10 cub. ft. per 

hour | 38 64 | | 283 
20 candle power | | 

costs per hour 2°8d. 1°6d, 0°75d.0°62d.) O°37d. | 1°91d.) 1°8d. | 2°1d, we 


| 
| | 


Electric (Incan- 


Ordinary 
burner. 
| Regenerative 


| 


| 
| 
| 
| 
| 
| 
| 
| 
| 


* Per kilo. per hour. C. F. B. 


Electrolytic Preparation of Iodoform. By Karu Exss and A. 
Herz (Zeit. Llektrochem., 1897, 4, 113—118. Compare Foerster and 
Meves, this vol., i, 166).—Solutions containing alcohol, sodium 
carbonate, and potassium iodide are placed in a porous cell containing 
an anode of platinum gauze; the cell stands in a solution of sodium 
carbonate, in which the nickel gauze cathode is immersed. The 
theoretical yield of iodoform should be 1°468 grams per ampére hour, 
but in practice some iodic acid and small quantities of organic iodine 
compounds other than iodoform are produced. The best yield of 
iodoform is obtained at from 60—70°; the amount of iodic acid 
furmed also increases slightly with the temperature. An increase in 
the concentration of the sodium carbonate solution slightly diminishes 
the yield of iodoform and considerably increases the formation of iodate, 
whilst an increase in the concentration of the iodide or of the 
alcohol has the opposite effects. This is to be expected, because the 
greater the concentration of the carbonate the greater is the amount 
of oxygen liberated at the anode, whereas an increase in the amount 
of iodide will increase the relative quantity of iodine liberated, and a 
greater concentration of alcohol will provide a better opportunity for 
the iodine to react with it. With an anode solution containing 
6 grams of sodium carbonate, 10 grams of potassium iodide, 20 c.c. of 
96 per cent. alcohol, and 100 c.c. of water, the best results were 
obtained with a current density of 0°5 to 1 ampére per sq. dem. of 
anode surface. The yield increases as the process is continued, pro- 
vided the composition of the solution is maintained constant. A 
solution of the above composition, except that 5 instead of 6 grams of 
sodium carbonate were used, gave at 60°, with a current density at 
the anode not exceeding 1 ampére per sq. dem., over 97 per cent. of 
the theoretical yield of iodoform, The diaphragm may be omitted if 
a small cathode, placed near the surface of the solution, is employed. 
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The iodoform produced is perfectly pure. When acetone is used in 
place of alcohol, very'little iodoform is obtained, the product consisting 
mainly of iodoketones and condensation products of acetone. Attempts 
to prepare bromoform and chloroform in the way used for iodoform 
gave negative results. T. E. 


Bromine Derivatives of 2:3-Dimethylbutane. By Henry L. 
WHEELER (Amer. Chem. J., 1898, 20, 148—153).—2: 3-Dibromo-2 : 3- 
dimethylbutane, prepared from pinacone by the methods of Baeyer 
(Abstr., 1894, i, 45) and of Thiele (Abstr., 1894, i, 217), melts at 192°. 
When 1 molecular proportion of bromine is added to this in presence 
of iron wire, no tribromo-derivative is obtained, but 1 :2:3: 4-tetra- 
bromo-2 : 3-dimethylbutane, CH,Br‘CMeBr-CMeBr:°CH,Br, is imme- 
diately formed; this melts at 139°, and is also formed on adding 
bromine to the 2: 3-dimethyl-1 : 3-butadiene obtained by the action of 
alcoholic potash on 2 : 3-dibromo-2 : 3-dimethylbutane. 

When isobutylic bromide is heated with bromine in presence of iron 
wire, 1 : 2-dibromo-2-methylpropane is formed, although the yield is 
poor; Linnemann (Abstr., 1872, 478) states that he was unable by 


direct bromination to detect the formation of this compound. 
W. A. D. 


Regularities in the Boiling-points of Isomeric Aliphatic 
Compounds. By ALexanperR Naumann (Ber., 1898, 31, 30).—The 
author had long anticipated Menschutkin (this vol., i, 116) in noting 
these regularities (compare Thermochemie, p. 167; and this Journal, 
1874, 529, 563). C. F. B. 

Chemistry of Whiskey. By Atrrep H. Auien (J. Fed. Inst. 
Brew., 1897, 3, 24—46).—An account is given of the manufacture of 
whiskey, and of the nature of its secondary constituents (higher 
alcohols, ethereal salts, &c.). The author finds that if spirit containing 
amylic alcohol is allowed to remain for some time in contact with oak 
or cork shavings, a large proportion of the amylic alcohol will be 
absorbed by the shavings, and he attributes the well-known effect of 
storing whiskey in oaken casks partly to this selective absorption. 
Analyses are given of the spirituous liquid obtained by steaming old 
whiskey casks ; this is found to be very much richer in both fusel oil 
and ethers than whiskey itself. A. C. C. 


Volatile Bye-products of Fermentation. By Aturrep C. 
Cuapman (J. Fed. Inst. Brew., 1897, 3, 240—254).—An account is 
given of the better known volatile fermentation bye-products, and the 
manner in which they are formed is discussed. It is found that there 
is but little difference between the amounts of higher alcohols formed 
during the earlier and later stages of fermentation, and further that 
the quantities of these alcohols present in samples of beer which had 
been stored for more than twenty years were not sensibly greater than 
are usually found in recently made beers. These results are opposed 
to Lindet’s supposition that these substances are not products of the 
normal fermentation of sugar, but that they are only formed under 
abnormal conditions of yeast life, consequent on the disappearance of 
the fermentable sugar. In an attempt to separate the ethereal salts 
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present in old beer, ethylic acetate and ethylic butyrate were identified. 
When fresh malt-wort is distilled, furfuraldehyde is always present in 
the distillate. An approximate estimation of the amount of this 
substance in the wort and also in the resulting beer showed that little, 
if any, had been formed during fermentation ; it is therefore an un- 
fermented wort constituent, and not a product of fermentation. 
Analyses are given showing the amounts of ethereal salts, higher 
alcohols, furfuraldehyde and acetaldehyde present in five samples of 
English beers ; the effect of storage on the amounts of the above 
constituents was investigated, and analyses are given showing the 
quantities present in three samples of beer which had been in bottle 
from sixteen to twenty years. 

Numbers are given showing the effects of high and low fermentation 
temperatures on the production of ethereal salts and higher alcohols ; at 
the higher temperatures, increased quantities of both of these con- 
stituents are formed. Details are also given of the methods adopted 


for the estimation of the bye-products referred to in the paper. 
A. C. C. 


Action of Zinc on Monochloromethylic Ether. By MicnE.e 
FiLeti and Ausonio DE Gaspari (Gazzetta, 1897, 27, ii, 293—296).— 
No reaction occurs on boiling monochloromethylic ether with 
anhydrous zine chloride, but on heating the ether with zinc, a violent 
reaction occurs, methylic chloride, zine chloride, hydrogen chloride, 
methylal, and methylic-2-chlorethylic ether being produced. 

Methylic 2-chlorethylic ether, CH,Cl-CH,*OMe, when isolated by 
fractional distillation, is a colourless liquid, heavier than water ; it 
boils at 90—-91° under 735-7 mm. pressure, and has the normal vapour 
density by V. Meyer’s method at the temperature of boiling xylene. 
It does not fume in the air, thus contrasting with methylic 1-chlor- 
ethylic ether and chloromethylic ethylic ether (Favre, Abstr., 1895, i, 
14) ; it is probably produced by a reaction represented by the equation, 
CH,Cl-OMe + CH,Cl = HCl + CH,Cl-CH,° OMe, and is not affected by 
boiling with sodium, zine, or zine chloride, or by heating with sodium 
acetate or silver at 150°. W.d. P. 


Chloromethylic Ethylic Ether. By Avusonio DE GaAsPARI 
(Gazzetta, 1897, 27, ii, 297—298).—The author has prepared chloro- 
methylic ethylic ether, CH,Cl- OEt (compare Favre, Abstr., 1895, i, 14), 
by saturating a mixture of aqueous formaldehyde and ethylic alcohol 
with hydrogen chloride in a freezing mixture, separating the upper 
layer of liquid and subjecting it to fractional distillation ; it boils at 
79—80°, with slight evolution of hydrogen chloride, and is readily 
decomposed by water. On treating it with anhydrous sodium acetate, 
reaction takes place easily, the acetate, EtO’CH,°OAc, being formed ; 
this is an oil of pleasant odour, is heavier than water, and boils at 
130—131° under 738°6 mm. pressure. W. J. P. 


Neutralisation of Glycerophosphoric Acid in Presence of 
Helianthin A and Phenolphthalein. By H. Imperr and A. 
Astruc (Compt. rend., 1897, 125, 1039—1040).—Glycerophosphoric 
acid is acid to both helianthin A and to phenolphthalein. When 
neutralised with an alkali, it behaves as a monobasic acid in presence 
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of the former and as a dibasic acid in presence of the latter. The 
radiele, CH,* CH(OH)-CH,: OH, has affected only the alcoholic function 
of the phosphoric acid, and is without influence on either of the true 
acidic functions. C. H. B. 


Aliphatic Nitroso-compounds. By Oscar Pitory (Ber., 1898, 
31, 218—220).—Victor Meyer, as the result of his researches on the 
action of nitrous acid on various aliphatic compounds (Abstr., 1888, 
702) came to the conclusion that true nitroso-compounds are rarely if 
ever met with in the aliphatic series. The product obtained by Baeyer 
by the union of nitrosyl chloride with terpineol acetate (Abstr., 1894, i, 
252), and by Thiele by the union of the same substance with tetra- 
methylethylene (ibid., i, 217) are undoubtedly to be regarded as true 
nitroso-derivatives, as also are Meyer’s pseudo-nitroles. From these 
results, and from experiments previously conducted by the author on 
the action of benzenesulphonic chloride and alkali on hydroxylamine 
derivatives (Abstr., 1896, i, 555), the conclusion is drawn that only 
such compounds are capable of yielding true nitroso-derivatives which 
contain nitrogen attached to a tertiary carbon atom. The author has 
succeeded in obtaining aliphatic nitroso-derivatives from compounds 
containing the hydroxylamido- or nitro-groups attached to a tertiary 
carbon atom (see following abstract). All these nitroso-compounds 
are colourless in the solid state but give deep blue solutions. 

J.J. 8. 


Aliphatic Nitroso-compounds. By Oscar Pinoty and OrrTo 
Rurr (Ber., 1898, 31, 221—225. Compare preceding abstract).— When 
tertiary nitro-alcohols are reduced, or tertiary hydroxylamine derivatives 
are oxidised, a deep blue solution is always obtained and this probably 
contains the nitroso-compound ; in no case, however, could such a 
compound be isolated. Aliphatic nitroso-compounds can readily be 
obtained by the oxidation of acetyl derivatives of tertiary hydroxyl- 
amido-alcohols with chromic anhydride. The compounds thus obtained 
are colourless but give deep blue solutions, and even fuse to blue 
liquids ; they are volatile ; their vapours have an odour of mustard 
oil and they give Liebermann’s nitroso-colour reaction. 

Tertiary triacetylnitroisobitylglycerol (triacetylmethylol-2-nitro-2-pro- 
pandiol-1 :3), NO,* C(CH,° OAc),, is obtained when nitroisobutylglycerol 
(Abstr., 1897, i, 4) is heated with three times its weight of acetic 
anhydride on the water bath and then boiled for } hour ; it crystallises 
from 95 per cent. alcohol in hard, rhombic prisms, melts at 74—75°, 
is only sparingly soluble in water or light petroleum, but dissolves more 
readily in ether, hot alcohol, acetic acid, or benzene. When it is reduced 
in ethereal solution with aluminium amalgam and water, triacetyliso-_ 
butyl-B-hydroxylamine (triacetylmethylol-2-hydroxylamino-2-propandiol- 
1:3), OH*NH-C(CH,* OAc), is formed, and is best isolated in the form 
of its oxalate, C,,H,,NO,,+4H,O, which crystallises from ethylic 
acetate in slender needles melting and decomposing at 95° ; it dissolves 
readily in water and alcohol, but is only sparingly soluble in ethylic 
acetate and ether. Nitrosotriacetylisobutylglycerol, NO-C(CH,°OAc),, 
is obtained when the crude ethereal solution of the hydroxylamine 
derivative (from 10 grams of the nitro-compound) together with the 
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aluminium’ hydroxide is cooled to 0° and then oxidised with an ice- 
cold solution of potassium dichromate (3 grams) and concentrated sul- 
phuric acid (5 c.c.) in water (300 c.c.); the mixture is well shaken for 
a few minutes in a separating funnel, the deep blue ethereal solution 
separated, washed 2—3 times with water, and the ether distilled ; the 
residue,:after recrystallisation from methylic alcohol, forms needles 
melting at 73° (corr.). It is sparingly soluble in water, readily in hot 
alcohol and moderately in benzene or acetic acid, and is decomposed 
when warmed with hydrochloric acid, yielding acetic acid, formalde- 
hyde, and an amorphous compound. 

Tertiarydiacetylnitropentandiol, NO,* CEt(CH,*OAc),, obtained from 
Pauwel’s nitropentandiol, is a thick, colourless, odourless syrup boiling 
at 168° under a pressure of 22 mm. ; it is practically insoluble in water 
but is readily miscible with alcohol or ether. Diacetylnitrosopentandiol, 
NO-CEt(CH,° OAc),, erystallises from light petroleum in glistening, 
prismatic plates, melts at 71—72°(corr.) is sparingly soluble in benzene 
or ethylic acetate, and in odour resembles nitrosobenzene. Diacety/- 
nitrobutandiol, NO,*CMe(CH,-OAc),, ecrystallises in compact needles, 
melts at 27—28°, and distils at 158° under a pressure of 20 mm., it is 
readily soluble in ether or alcohol, sparingly in light petroleum, and 
almost insoluble in water. The corresponding nztroso-compound 
NO-CMe(CH,:OAc),, melts at 53° (corr.), is readily soluble in alcohol 
or ether, but only sparingly in light petroleum. J.J.8. 


Action of Benzhydrazide on Glucose. By Grora PrNnKus 
(Ber., 1898, 31, 31—37).—The product described by Davidis as 
giucosebenzosazone, OH-*CH,*CH(OH):[C(°N-NHBz)|,-CH:N-NHBz 
(Abstr., 1897, i, 5), and obtained by heating glucose with benzhydr- 
azide and very dilute caustic soda for 14 hours on the water bath, is 
shown to be a mixture of the benzosazones of glyoxal and methy]l- 
glyoxal. When it is extracted repeatedly with large quantities of 
boiling alcohol, glyowal benzosazone, C,H,(:N-NHBz),, is left; an 
identical product is obtained from glyoxal and benzhydrazide ; it 
decomposes at about 380°. The hot alcoholic extract deposits methyl- 
glyoxalbenzosazone, C,HMe(:N-NHBz),, on cooling; an identical 
product is obtained from benzhydrazide and either glycerose or 
methylglyoxal ; it melts and decomposes at 251—252°. This sub- 
stance is converted by heating with phenylhydrazine into methylgly- 
oxal phenylosazone melting at 148°, which is also obtained when 
glucose is heated with phenylhydrazine and very dilute caustic soda. 

It is not probable that the methylglyoxal is derived from glyceric 
aldehyde, which would be a primary product of the decomposition of 
glucose, for although this aldehyde (glycerose: see above) reacts with 
benzhydrazide in weak acetic acid solution, yielding methylglyoxal 
benzosazone, the reaction is extremely slow in alkaline solution. More 
probably, the methylglyoxal is derived from acetol, CH,*CO-CH,° OH, 
for this reacts with benzhydrazide in alkaline solution, yielding 
methylglyoxal benzosazone; with phenylhydrazine in acetic acid 
solution, it yields acetolphenylhydrazone (Laubmann, Abstr., 1888, 
366), which has now been obtained crystalline, and melts at 100—102°. 

Methylglyoxal is formed from dihydroxyacetone (Piloty, this vol., i., 
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117), when the latter is distilled with dilute sulphuric acid, for the 
distillate yields methylglyoxal phenylosazone when it is treated with 
phenylhydrazine. C. F. B. 


Action of Boiling Water on d-Fructose (Levulose). By Cor- 
NELIS ADRIAAN Lospry DE Bruyn and W. ALBERDA VAN EKENSTEIN 
(Rec. Trav. Chim., 1897, 16, 282—283).—In order to ascertain whether 
any transformation occurs when sugars are heated with water alone, 
fructose was boiled with water in a platinum reflux apparatus for 
80 hours. Beyond a slight diminution in the specific rotatory 
power of the fructose, no other change was observed. A. R. L. 


Production and Occurrence of Levulose in Factory Pro- 
ducts. By H. C. Prinsen (Bied. Centr., 1897, 26, 767—770; from 
Arch. Java-Suikerind., 1896, Afi. 7).—In reply to Pellet, who states 
that levulose is precipitated by basic lead acetate (Bull. Assoc. 
Chimistes, 1896, 562), the author shows that lead acetate does not 
precipitate levulose. The rotatory power is slightly altered in 
alkaline solutions, but is restored by a drop of acetic acid. In pre- 
sence of substances which are precipitated by basic lead acetate, the 
precipitate carries down the levulose ; this occurs only when basic lead 
acetate is employed, and there is no precipitation of levulose with 
normal lead acetate in neutral or acid solutions. Dextrose is not 
precipitated. 

With regard to factory products, which are usually neutral, 
polariscope results are not trustworthy. In molasses, levulose and 
dextrose are present in equal amounts, owing to changes during the 
processes of manufacture. Levulose could not be detected in ripe 
canes. In analysing such products, normal lead acetate should . be 
employed, together with fine animal charcoal. 

When a 10 per cent. dextrose solution is heated at 100° with sodium 
or potassium acetate (Na,O or K,O = 2:5 per cent.), the rotatory power is 
reduced to less than half in 4 hours, whilst the amount of reducing 
substance remains about the same. This explains the presence of 
levorotatory glucose in molasses originally dextrorotatory in the juice. 
(compare Zeits. Ver. Riibenzuckerind., 1895, 320, and de Bruyn and 
Alberda van Ekenstein, Abstr., 1896, i, 116). The results indicate 
that, in plants, the production of levulose from dextrose may be effected 
by salts of organic acids instead of by free bases as has been assumed. 
Ordinary cane-sugar molasses was found to contain, besides saccharose, 
dextrose and levulose in about equal amounts, and almost 5 per cent. 
of mannose. The mannose can only have been produced during the 
treatment in the factory. N. H. J. M. 


Action of Alkalis on the Sugars. IV. By Corneruis A. Lopry 
DE Bruyn and W. ALBERDA VAN EKENSTEIN (Rec. Trav. Chim., 1897, 
16, 257——-261).—General remarks on the papers following. 

A. R. L. 


Action of Alkalis on the Sugars. V. Transformation of 
Galactose. The Tagatoses and Galtose. By Cornetis A. Lopry DE 
Bruyn and W. ALBERDA VAN EKENSTEIN (Rec. Trav. Chim., 1897, 16, 
262—273).—When a 20 per cent. aqueous solution of galactose is 
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heated at 70° for 3 hours with 3 per cent. (on the sugar) of potassium 
hydroxide, the rotatory power sinks to [a]) = + 37°5°, and the solution 
contains about 50 per cent. of unaltered galactose, which can, for the 
most part, be removed by crystallisation. The residual syrup is 
mixed with a little methylic alcohol and extracted with acetone. 
On evaporating the solvent, a syrup is obtained containing a 
little galactose, and other reducing sugars, namely, d-tagatose, 
y-tagatose, galtose, and d-talose. The galactose is precipitated as 
methylphenylhydrazone, or is removed by fermentation with yeast. 

d-Zagatose, C,H,,0,, crystallises from water and melts at 124°. 
The specific rotatory power is [a]) = + 1°, and this becomes — 2°6° 
at 60°. Like fructose, it is decomposed by dilute acids, and gives an 
intense reddish-violet coloration with hydrochloric acid and resorcinol ; 
it is unfermentable with yeast. When treated with alkalis, about 
10 per cent. is transformed into galactose. It forms an amorphous 
compound with acetone (2 mols.), which has a rotatory power of 
[a]p = + 50° (about). The osazone melts at 193°, and its solutions are 
optically inactive. 

y-Tagatose, C,H,,O,, separates from water, in which it is less soluble 
than d-tagatose, in well-defined crystals which melt at 156°. The specific 
rotatory power of a 2 percent. and 6 per cent. solution is [a], = + 334° 
and + 35° respectively, and these values remain unaltered when the 
temperature is raised to 60°. The aqueous solution is perceptibly 
sweet. Its behaviour towards dilute acids and with hydrochloric acid 
and resorcinol is the same as that of d-tagatose, but it is slowly 
fermentable with yeast. When treated with alkalis, about 14 per cent. 
is transformed into galactose. The osazone melts at 140°, dissolves 
in 333 parts of boiling water, and its solution in acetic acid has a 
rotatory power of [a], = + 21°. 

Both d- and y-tagatose resemble fructose in their indifference towards 
iodine and bromine ; the authors did not succeed in preparing acetyl 
derivatives from these sugars. 

Galtose, C,H,,O,, is present in the mother liquor from which the 
sugars just described are isolated, but is best prepared by heating a 
20 per cent. solution of galactose with lead hydroxide (10 per cent. on 
the sugar). After removing the lead salts, first with alcohol and 
then by precipitation with an alcoholic solution of tartaric acid, the 
galactose is eliminated by fermentation with yeast ; a syrup is finally 
obtained consisting of galtose with a little d-talose. Galtose, which 
has not yet been obtained in a crystalline form, is unfermentable 
with yeast, optically inactive, and has an indistinctly sweet taste. 
It yields acids, but no galactose, when treated with alakalis. The 
osazone is soluble in 500 parts of boiling water, and melts at 182°; 
the rotatory power of a solution in methylic alcohol is [a ],ue= + 19%. 
The sugar, like the ketoses, is unstable towards dilute acids, but its 
reducing power towards Fehling’s and Romijn’s (iodine) solution is 
about half that of the better-known aldoses. It yields about 
4—5 per cent. of furfuraldehyde when distilled with hydrochloric acid. 

d-Talose is only formed in these transformations in very small 
amount (at most 8 per cent.), and although it can be precipitated as 
the naphthylhydrazone, or 1 : 4-nitrophenylhydrazone, the precipitation 


js incomplete. Talose mixed with organic acids may be prepared by 
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decomposing the other sugars in the transformation products by means 


of acids. The authors have not, therefore, succeeded in crystallising 
A. R. L. 


talose. 


Action of Alkalis on the Sugars. VI. Glutose and y-Fructose. 
By Cornetis A. Lopry pe Bruyn and W. ALBERDA VAN EKENSTEIN 
(Rec. Trav. Chim., 1897, 16, 274—281).—G@lutose, C,H,,0,, is in- 
variably formed when the three sugars, glucose, mannose, and fructose 
are transformed reciprocally into one another. It is best prepared by 
heating a 20 per cent. solution of fructose at 100° with lead hydroxide 
(10 per cent. on the sugar). After removing the lead salt, the product 
is fermented with yeast, when glutose remains in the form of a syrup ; 
the authors have not yet succeeded in obtaining it in a crystalline 
form. It is optically inactive, and in this and several other properties 
resembles galtose (preceding abstract); the osazone, however, is 
soluble in 200 parts of boiling water, melts at 165°, and a solution in 
methylic alcohol has a rotatory power of [a |aue= + 6°. 

There is some evidence that when glucose, mannose, or fructose is 
heated with alkali hydroxides, a fifth sugar, a ketose, which may be 
denoted y-fructose, is present among the products. Thus, if an attempt 
be made to estimate the fructose in the mixture of sugars, it would 
appear that the sugar present has a lower levorotation than ordinary 
fructose, and this is also confirmed by directly observing the rotatory 
power of the supposed fructose regenerated from the insoluble lime 
compound obtained from the same mixture. The view that y-fructose 
is present is also supported by the fact that the authors have isolated 
a& new osazone from the mixture, which melts at 160° and, when 
dissolved in methylic alcohol, has a rotatory power of [4 Janer= — 5°3°. 

The authors have previously drawn attention to the occurrence of 
mannose in the molasses obtained from the products of the sugar cane, 
this sugar being formed by the action of lime, with which the cane 
juice is boiled, on the invert-sugar. They now show that such 
molasses contains also glutose, the amount of which may be ap- 
proximately estimated by fermenting the molasses with yeast, and 
subsequently determining the reducing power of the residue before 
and after treatment with hydrochloric acid according to the Sieben- 
Dammiiler method. In this way, a sample of Louisiana molasses was 
shown to contain 4°8 per cent. of glutose, whilst 2°6 per cent of the same 
Sugar was found in a sample of Egyptian molasses. The Louisiana 
molasses also contained 0:4 per cent. of mannose. A. R, L. 


Nitration of Carbohydrates. By WitHELM WiLL and Friepricu 
Lenze (Ber., 1898, 31, 68—90).—In order to throw light on the 
nature of the bye-products arising from the nitration of cellulose, the 
authors have investigated the behaviour of various carbohydrates 
towards a mixture of concentrated nitric and sulphuric acids, it having 
been observed that cellulose is resolved into sugar under the influence 
of dilute acids. The nitrates obtained by this means are readily 
oxidised by Fehling’s solution, and rotate the plane of polarised light ; 
they dissolve in acetone, acetic acid, and alcohol, but are insoluble in 
water and petroleum. They do not dissolve in cold, concentrated hydro- 
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chloric acid, and undergo decomposition when the liquid is heated, 
chlorine being set free; boiling water gradually decomposes them, 
eliminating oxides of nitrogen, with slow dissolution of the product. 

Rhamnose tetranitrate, CgH,O,(NO,),, separates from alcohol in 
colourless, rhombic crystals and melts at 135°, decomposing at 136°; 
a 2°3 per cent. solution in methylic alcohol has [a])= — 68°4°. 

Arabinose tetranitrate, C;H,O,(NO,),, is deposited by alcohol in 
monoclinic crystals and melts at 85°, decomposing at 120°; a freshly 
prepared 4°4 per cent. solution in alcohol has [a]>o= - 101°3°, which 
drops to — 90° after 20 hours. 

Xylose anhydride dinitrate, C;H,0,(NO,)., crystallises from alcohol 
in spherical aggregates and melts at 75—80°. 

Glucose pentanitrate, C;H,0,(NO,),, is an amorphous powder which 
melts at 10°, decomposing at 135° ; it dissolves very readily in alcohol, 
and is insoluble in water and petroleum. In a 6 per cent. alcoholic 
solution, it has [a],=98°7°; it reduces Fehling’s solution when heated 
with it. 

Galactose pentanitrate, C,H,0,(NO,);, occurs in two forms. The 
a-modification dissolves less readily in alcohol, from which it crystal- 
lises in slender, transparent needles, and melts at 115—116°, decom- 
posing at 126°; a 4 per cent. solution in alcohol has [a]|p)=124°7°. 
The B-compound crystallises in monoclinic needles, melts at 72—73°, 
and decomposes at 125°; a 6°7 per cent. solution in alcohol has 
[a]p>= —57°. 

Mannose pentanitrate crystallises from absolute alcohol in trans- 
parent, rhombic needles, melts at 81—82°, and decomposes at 124° ;a 
5 per cent. solution has [a ]p = 93°3°. 

Levulosan trinitrate, C,H,O,(NO,),, is produced in two distinct 
forms. The a-modification crystallises from alcohol in lustrous needles, 
melts at 137—-139°, and decomposes at 145°; a 1 per cent. solution in 
methylic alcohol has [a])>= +62°. The #-compound crystallises in 
spherical aggregates, melts at 48—52°, and decomposes at 135°; a 
5 per cent. solution in alcohol has [a ]p = 20°. 

Sorbinosan trinitrate, C,H,0,(NO,),, melts indefinitely at 40—45°. 

a-Glucoheptose hexanitrate, C,H,O,(NO,),, erystallises from alcohol 
in transparent needles and melts at 100°; a 3°4 per cent. solution in 
alcohol has [a], = + 104°8°. 

a-Methylglucoside tetranitrate, C,H,,0,(NO,),, crystallises from alcohol 
in lustrous, quadratic plates, melts at 49—50°, and decomposes at 135°; 
a 6°2 per cent. solution in alcohol has [a]p = 140°. 

Methyl-d-mannoside tetranitrate crystallises from alcohol in slender 
needles resembling asbestos and melts at 36°; a 2°5 per cent. solution 
in alcohol has [ a], =77°. 

Succharose octonitrate, C,,H,,0,,(NO,),, crystallises in spherical 
aggregates, melts at 28—29°, and decomposes at 135°; a 3:4 per cent. 
solution in alcohol has [a]) =52°2°. 

Lactose octonitrate, C,,H,,0,,(NO,),, crystallises from alcohol in 
leaflets and melts at 145—146°; a 2°8 per cent. solution in methylic 
alcohol has [a],=74°2°. This compound closely resembles the penta- 
nitrate described by Gélis. The hexanitrate melts at 81°. 

Maltose octonitrate, C,,H,,0,,(NO,),, crystallises from alcohol im 
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lustrous needles, and melts and decomposes at 163—164°; a 3°5 per 
cent. solution in glacial acetic acid has [ a], = 128°6. 

Trehalose octonitrate crystallises from alcohol in nacreous leaflets, 
melts at 124°, and decomposes at 136°; a 4 per cent. solution in glacial 
acetic acid has [ a |) = 173°8°. 

Raffinose undecanitrate, C,,H,,0,,(NO,),,, separates from alcohol in 
amorphous, spherical aggregates, melts indefinitely at 55—65°, and 
decomposes at 136°; a 3°6 per cent. solution in alcohol has 
[a]>= + 94°9°, 

B-Glucosan trinitrate, C,H,O,(NO,),, crystallises from alcohol in 
lustrous needles and melts at 101°; a 2°4 per cent. solution in alcohol 
has [a }» = — 61°4°. 

A hexanitro-derivative of starch, C,,H,,0,,(NO,),, is an amorphous 
powder which decomposes at 194° without previously melting (com- 
pare Mihlhiuser, Abstr., 1893, i, 6). 

Wood gum also yields a nitro-derivative (compare Bader, Abstr., 
1896, i, 335). M. O. F. 

Carbohydrates contained in the Corm of Cyclamen Euro- 
peum. By Bonustav Rayman (Chem. Centr., 1897, i, 230—231; 
from Rozpravy ceské akademie, 1896, Cl. 2, Nr. 30),—Cyclamose and 
cyclamin are obtained from the corm by extracting it with 70 per cent. 
alcohol, and may be separated by means of absolute alcohol in which 
the latter is soluble. Cyclamin, C,,H,,O,,, which is purified by precipitat- 
ing it from a concentrated aqueous solution by ether, gives a dark red 
coloration with fuming sulphuric acid ; the aqueous solution froths 
like that of saponin, but is more easily decomposed by acids or by 
boiling. By the action of sulphuric acid, it is decomposed into cyclam- 
iretin, C,,H,,0,, levulose, and a dextrorotatory sugar, cyclose. Cyclam- 
iretin yields an amorphous bromine additive compound, a benzoate, and 
an acetate. Cyclamose, C,,H,,O,,, which the author proposes to name 
cyclamosin, is a white, amorphous powder, has a sweetish taste, 
deliquesces, and becomes black on exposure to the air, and with hydro- 
chloric acid yields levulose. 

No mannitol could be detected, and the residue left after extracting 
with alcohol consists of starch and cellulose. E. W. W. 


Pentosans in the Beet Sugar Manufacture. By K. Komersand 
Ayton Stirt (Bied. Centr., 1897, 26, 861; from Oecsterr. Zeit. Zuckerind., 
1897, 627).—In purifying beetroot sap in the usual manner, most of 
the pentosans are removed and are probably converted by the action of 
the lime into more or less complex, insoluble compounds which would 
be retained in the deposit. A part of the pentosans pass to the green 
syrup and from this to other products ; only a slight amount is to be 
found in the molasses. A portion of the pentosans remains in the 
crude sugar and it is very likely that they form a not inconsiderable 
portion of the organic impurity present in crude sugar. The reducing 
action of many crude sugars is perhaps due in part to the presence of 
pentosans as well as to invert-sugar. N. H. J. M. 

The Conversion of Starch by means of Sulphurous Anhy- 


dride and Sulphurous Acid. By A. Berek (Bied. Centr., 1897, 26, 
863 ; from Zeit, Spir. Ind., 1897, 206).—Liquid sulphurous anhydride 
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converts dry starch first into soluble starch and then into dextrin when 
heated above 80°. Below this temperature, there is no action, whilst 
at temperatures slightly above 115°, soluble starch is the chief pro- 
duct. Sulphurous acid has no effect on starch below 45° ; at 100°, the 
starch dissolves, whilst at a temperature not above 115° (with 1 per cent. 
sulphurous acid) a gummy product is obtained consisting of a little 
soluble starch and dextrins with 5 to 10 per cent. of dextrose. At 
135—140°, the starch is converted entirely into dextrose ; this change 
is best effected by heating starch (25 per cent.) and 3—6 per cent. 
sulphurous acid (75 per cent.) for an hour at 140°. 
N. H. J..M. 


Precipitation of Carbohydrates by Neutral Salts. By Roserr 
Artuor Youne (J. Physiol., 1898, 22, 401—422).—The salt precipita- 
tion (salting out) method can be quite as easily applied to the separa- 
tion of colloid carbohydrates as to proteids. Ammonium sulphate, 
magnesium sulphate, and sodium sulphate (at 33°, the temperature of 
its greatest solubility) are the most generally useful salts, but the 
crystalline carbohydrates cannot be precipitated by this method. Starch 
and soluble starch are both readily precipitable by salts. The erythro- 
dextrins are quite distinct from either starch or the achroodextrins, a 
fact entirely in opposition to the views of Musculus and Meyer and of 
Ost. Of these substances, two are precipitable by salts and one is 
not; these three substances, distinguished as erythrodextrin i, ii, and 
iii, give reactions closely similar to the products obtained by Lintner 
and Diill by other methods, The main bulk of the achroodextrins is 
not precipitable by this means. Glycogen is readily and completely 
precipitated by saturation with ammonium sulphate, or by sodium 
sulphate at 33°, and is thus readily distinguished from erythro- 
dextrin iii, Inulin is partly precipitated from its solutions by salts, 
especially by magnesium sulphate. All the soluble iodine compounds 
of starch,soluble starch, and the erythrodextrins are precipitated by salts 
more readily than the original carbohydrate. The colour of the iodine 
compounds varies with the concentration of the iodine. Soluble starch 
gives a blue coloration with iodine under all conditions, and has a 
greater attraction for iodine than the erythrodextrins. Erythro- 
dextrin i gives a reddish-purple with iodine after the removal of all 
soluble starch. ‘There is no evidence as to the existence of a combina- 
tion of the colloid precipitated and the salt precipitating, neither does 
the precipitating, or water-attracting, power of a salt depend on its 
molecular weight or its solubility. W. D. H. 


Hydrolysis of Glycogen. By M. Curistine Tess (J. Physiol., 
1898, 22, 423—432).—In the hydrolysis of glycogen, produced by 
mineral acids, intermediate substances of the dextrin class are formed 
which may be termed soluble glycogen, erythrodextrin, and achroo- 
dextrin. The final sugar formed is dextrose (identified by its osazone) 
and prolonged hydrolysis converts all the intermediate dextrins into 
sugar. 

The intermediate dextrins may be separated by fractional precipita- 
tion with alcohol, and also by Young’s salt saturation method (pre 
ceding abstract) ; this is a valuable means of discriminating between 


7hen 
hilst 
pro- 
the 
ent, 
ittle 

At 
nge 
ent, 


ORGANIC CHEMISTRY. 231 


erythrodextrin on the one hand, and glycogen and soluble glycogen on 
the other. 

In the hydrolysis of glycogen, produced by the amylolytic enzymes 
of saliva, pancreatic extract, and malt extract, the only dextrins which 
could be separated in amount sufficient to work with subsequently are 
of the achroo-variety ; small quantities of erythrodextrin were some- 
times obtained, but these early products of the hydrolytic process are 
very rapidly changed. In the case of the liver enzyme, the results are 
similar, except that erythrodextrin is more constantly found ; the liver 
enzyme differs from the others in the nature of the final product, 
which is dextrose, not maltose. By the prolonged action of all these 
enzymes, a form of achroodextrin (called by Seegen dystropo-dextrin) 
is produced which resists further conversion into sugar; this requires 
for its precipitation a larger percentage of alcohol than that required 
for the precipitation of the achroodextrin formed in an earlier stage of 
the hydrolysis. W.D. & 


Chemistry of the Barley Plant with Reference to its 
Carbohydrate Constituents. By Caries F. Cross and Epwarp 
J. Bevan (J. Fed. Inst. Brew., 1897, 3, 2—18).—In this paper, an 
account is given of the results which have been obtained by the authors 
in so far as they relate to the nature of the furfuraldehyde-yielding 
carbohydrates of the barley plant. 

Seeing that the “spent grains” of the brewery contain considerable 
proportions of these carbohydrates, and that the latter, on acid hydr- 
olysis, yield substances which are partially fermentable by yeast, it is 
suggested that these grains might be utilised by the brewer as an 
additional source of alcohol and extractive matter. Boiling for 2 hours 
in an open vessel with 1 per cent. sulphuric acid was found to be suffi- 
cient for their hydrolysis, A sample of malt-wort having a sp. gr. = 
10944, to which the extract from the spent grains (furfuroids) had 


been added, fermented down to 1°018 after the addition of yeast. 
A. C. C. 


Tetrallylammonium Alum. By N. A. Or.orr (Chem. Cenir., 
1897, i, 1156; from Pharm. Zeit. Russ., 36, 212—213. Compare 
Abstr., 1896, i, 634, and 1897, i, 448).—Tetrallylammonium alum, 
N(C,H,),Al(SO,), + 12H,O, crystallises in octahedra, and is very 
slightly soluble in water, whereas the anhydrous salt is easily soluble 
in water ; the whole of the sulphuric anhydride cannot be expelled by 
heating in the Bunsen flame. ‘Tetrallylammonium iodide, when dis- 


solved in an equal weight of water, lowers the temperature 7°. 


Methylation of Hydrazine Hydrate. By Car. D. Harriss and 
Tamemasa Haga (Ber., 1898, 31, 56—64. Compare von Rothenburg, 
Abstr., 1893, i, 410).—TZrimethylazonium iodide, NH,*NMe,I, is eb- 
tained by agitating an aqueous solution of hydrazine hydrate with 
methylic iodide and caustic potash ; it dissolves readily in water, and 
is somewhat soluble in boiling ethylic and amylic alcohols. It melts 
and decomposes at about 235°, and resembles ammonium chloride in 
crystalline structure. The chloride is hygroscopic, and the hydroxide 
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is an alkaline solid which absorbs carbonic anhydride and does not 
reduce Fehling’s solution. When the hydroxide is submitted to distil- 
lation, it is resolved into methylic alcohol and unsymmetrical di- 
methylhydrazine, the oxalate of which crystallises in elongated plates 
and melts at 142—143°; dimethylamine is also produced. Agitation 
with methylic iodide and caustic potash converts trimethylazonium 
hydroxide into the iodide, and when the latter is heated with methylic 
iodide and methylic alcohol in a sealed tube at 125—130°, it yields 
tetramethylammonium iodide and a mixture of inflammable gases. 

In the absence of caustic potash, the action of methylic iodide on 
hydrazine hydrate gives rise to a mixture of methylhydrazine and un- 
symmetrical dimethylhydrazine when excess of the base is employed ; 
if methylic iodide is in excess, however, hydrazine hydriodide, tri- 
methylazonium iodide, and methylhydrazine hydriodide are produced. 
Methylhydrazine oxalate crystallises from dilute alcohol in slender 
needles and melts at 166°. 

Tribenzylidenemethylhydrazine, (CHPh:N-NMe),CHPh, prepared 
from methylhydrazine (2 mols.) and benzaldehyde (3 mols.), crys- 
tallises from light petroleum in slender, white needles and melts at 
109°. The substance does not reduce Fehling’s solution, but is re- 
solved into its components by hot dilute hydrochloric acid. 

Benzylidenemethylhydrazine, CHPh:N-NHMe, is also obtained from 
methylhydrazine and benzaldehyde (1 mol.), and crystallises from 
alcohol in thick plates melting at 179°. 


Symmetrical dimethylhydrazine (Harries and Klamt, Abstr., 1895, 
i, 262) can be prepared by acting on potassium diformylhydrazine with 
methylic iodide. The oxalate crystallises from absolute alcohol in 
flattened prisms, and melts at 132°; it reduces Fehling’s solution 
when heated. M. O. F. 


Hydrolysis of Sylvan to Levulinaldehyde (Constituents 
of Beech-wood Tar. I.). By Cart D. Harrizs (Ber., 1898, 
31, 37—47).—The sylvan (methylfurfuran) obtained by Atterberg 
(Abstr., 1880, 663) from the tar-oil of Pinus sylvestris, is also 
contained in beech-wood tar; it is shown to be 2-methylfurfuran, 
0 CH—CH 

<ome: Gn’ 
150 kilos. of beech-wood tar are distilled, 10 kilos. of the distillate come 
over below 70°; this fraction is exhausted successively with 40 per 
cent. sodium hydrogen sulphite and 10 per cent. caustic soda solutions ; 
the residual oil (about 5 kilos.) is fractionated with a long Le Bel 
column, and the fraction boiling at 60—70° (1°4 kilos.) is boiled with 
fresh quantities of sodium until no further action takes place ; the 
residual liquid (1 kilo.) is again distilled, when the sylvan (8-methyl- 
furfuran) comes over at 65° under 759 mm. pressure (850 grams) ; it 
has sp. gr. = 0°827 at 18°/18°. 

When sylvan (500 grams) is boiled with methylic alcohol (1500 v.c.) 
and 80 per cent. methylic alcoholic hydrochloric acid (20 grams) for 
24 hours, levulinmethylal is formed, together with a polymeride which 
boils at 180—220° under 10 mm. pressure, and is also formed when 
the methylal is allowed to remain with small quantities of acid. 


by its ready conversion into levulinaldehyde. When 
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Levulinmethylal, CMeO-CH,*CH,*CH(OMe),, boils at 87—88° under 
17 mm. pressure, at 79—80° under 13 mm. ; ite sp. gr.=0°9684 at 
18°/18°; it yields an oily oxime, and an oily phenylhydrazone which 
slowly changes into phenylmethyldihydropyridazine (see below). 
Levulinacetal, CMeO-CH,* CH, CH(OEt),, is formed when ethyl alco- 
holic, instead of methyl alcoholic, hydrochloric acid is used ; it boils at 
92—93° under 11—12 mm. pressure. Levulinaldehyde, 
CH,*CO-CH,°CH,° CHO, 

is formed when the methyla! is boiled for a few minutes with 2 per cent. 
hydrochloric acid, the acid then neutralised with sodium hydrogen 
carbonate, and the aldehyde salted out with potassium carbonate, the 
precaution being taken to cover the aqueous solution with a layer of 
ether and shake after each addition of potassium carbonate. It boils 
at 70° under 12 mm. pressure, at 66° under 8°5 mm.; under atmos- 
pheric pressure, it boils at 186—188° with slight decomposition ; it has 
a sp. gr.=1°0156 at 16°, and mixes with water in all proportions. 
Silver oxide oxidises it to levulinic acid ; with ammonia, in ethereal 
solution, it forms a crystalline precipitate which is converted into 
2-methylpyrroline by boiling with aqueous acetic acid; with pheny]- 
hydrazine acetate in aqueous solution, it yields phenylmethyldihydropyrid- 
azine, NPhC Oat HCH» Which melts and decomposes at 197°; 
it also forms a dioxime melting at 67—68°, a crystalline semicarbazone, 
and a crystalline compound with 2 mols. of sodium hydrogen sulphite. 


C. F. B. 


Constitution of Pinacolin. By Casar Pomeranz (Monatsh., 
1897, 18, 575—581).—The results recently obtained by Delacre 
(Abstr., 1896, i, 591, and i, 662) are in favour of the symmetrical 
formula, oor of Friedel and Silva for pinacolin. Accepting this, 

e. 
the trimethylpyruvic acid obtained by Gliicksmann (Abstr., 1892, 38) 
on oxidising pinacolin, would have the formula o<GMe, , 
CMe: COOH. 
and to the hydroxy-acid obtained by reducing this, the formula 
CHMe,*CMe(OH)-COOH 

would be given, since, on being heated with sulphuric acid, it loses 
carbonic oxide and water, and yields methyl isopropyl ketone. The 
author has, however, prepared hydroxymethylisopropylacetic acid from 
methyl isopropyl ketone and hydrocyanic acid, by the method of 
Wislicenus and Urech ; it crystallises from water, melts at 63°, is 
easily soluble in alcohol and ether, and is not identical with 
Gliicksmann’s hydroxy-acid. The symmetrical formula for pinacolin 
is therefore untenable. 

The author confirms Butleroff’s statement that the acid C;H,,0,, 
obtained on oxidising pinacolin, is identical with synthetical 
trimethylacetic acid ; both acids melt at 34—35°, boil at 163°, and, in 
solutions of equal concentration, possess the same molecular conduc- 
tivity. The calcium salts are also identical, crystallising with 4H,O, 
and not with 5H,0, as stated by Butleroff. W. A. D 
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Derivatives of Pinacolin. By E. Car.inranti (Gazzetta, 1897, 
27, ii, 387—392).—-In the hope of obtaining an acid of the constitution 
CMe,*CHMe°COOH, the author has prepared pinacolin cyanhydrin, 
CMe,°CMe(OH)-CN, by treating a mixture of pinacolin and potassium 
cyanide with hydrochloric acid at 0°; on fractionally distilling the 
product, a small yield of the cyanhydrin was obtained as an unstable, 
white, crystalline substance melting at 82—87° which has the normal 
molecular weight in freezing benzene. On hydrolysis with dilute 
potash, sulphuric acid, hydrochloric acid, or hydrogen peroxide, it 
yields pinacolin instead of the carboxylic acid. 


Pinacolinsemicarbazone, C,H,,N,0, which is readily prepared, crystal- 


lises in lustrous, white needles melting at 175°. Pinacolin reacts with 


phenylhydrazine and parabromophenylhydrazine, yielding resinous 
products. W. J.P. 


Determination of Acetyl Groups in Organic Compounds. 
3y Franz Wenzer (Monatsh., 1897, 18, 659—672).—The author 
points out the limitations of methods at present in use, and describes a 
process which is universally applicable. It consists in hydrolysing the 
acetyl compound with dilute sulphuric acid (2 acid:1 water), and 
distilling the acetic acid formed into decinormal potash, The distillate 
should be free from sulphurous acid when titrated against decinormal 
iodine ; if this is not the case, the sulphuric acid used for hydrolysis 
must be diluted. In the case of sulphur compounds, in order to 
prevent error by the liberation of hydrogen sulphide, cadmium 
sulphate is mixed with the substance before hydrolysis; if the 
compound contains a halogen, silver sulphate must be added. 

To carry out the process, 0‘'2—0°4 gram of the compound is placed 
in a distilling flask connected with a short reflux condenser, the further 
end of which is bent so as to pass down into a second smaller distilling 
flask. The side tube of this flask is connected to the upper end of a 
vertical condenser ; this dips into decinormal potash contained in a 
pump-flask, in which a vacuum can be produced. Three c.c. of the 
dilute sulphuric acid is added to the acetyl compound, and, after some 
time, 3 c.c. of water; the mixture is then heated at 60—70° until 
complete hydrolysis is effected. Twenty c.c. of a solution containing 
100 grams of metaphosphoric acid and 450 grams of crystallised 
disodium phosphate in a litre of water are then added, the flask is 
connected with a hydrogen generating apparatus, and the liquid distilled 
to dryness under greatly reduced pressure. Twenty c.c. of water is 
added and the distillation repeated. The second distilling flask serves 
to prevent traces of phosphoric acid being carried over into the deci- 
normal alkali; during the distillation, it is heated in water to the 
same temperature as the flask containing the hydrolysed compound. 
After the second distillation, the apparatus is filled with hydrogen, the 
pump-flask and its condenser disconnected, and the excess of alkali 
determined by titration. The author has verified the accuracy of his 
method by the analysis of 41 acetyl compounds of widely differing 
constitution. W. A. D. 


V. Meyer's Etherification Law. By Anerto AnaeEti (Real. 
Accad. Line., 1896, |v], 5, i, 84—88).—V. Meyer considers that, in 
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the action of an alcohol, R’*OH, on an acid, CR,*COOH, in presence of 
hydrogen chloride, water is directly eliminated from the alcohol and 
acid with formation of the salt CR,*COOR’. The author considers the 
change to be of a more complex character and to involve the inter- 
mediate formation of compounds of the constitution CR,*C(OH),*OR’ 
or CR,*C(OH)(OR’)Cl. Evidence is quoted in favour of this view, 
which is also applied to other reactions, such as those involved in the 
formation of nitriles and oximes. W. J.P. 


Hydrazidoacetic Acid. By Witnetm Travse and E. Horra (Ber., 
1898, 31, 162—169. Compare Abstr., 1897, i, 138).—Pure hydrazido- 
acetic acid is best obtained by the following method. o0-Hydroxy- 
benzylidenehydrazidoacetic acid is suspended in water, treated with 
sulphuric acid (1 mol.), and subjected to steam distillation until no 
more salicylaldehyde passes over; the sulphuric acid is precipitated 
with baryta water, the excess of the latter removed by warming with 
ammonium carbonate, the filtrate evaporated under diminished 
pressure, and the syrupy residue rubbed with alcohol ; the crystalline 
mass is then dissolved in water and dropped into absolute alcohol. 
After this operation has been repeated several times, the purified acid is 
obtained in the form of needles melting at 152°. It dissolves readily 
in water, but is insoluble in alcohol, ether, or benzene, readily reduces 
Fehling’s solution, and gives salts with mineral acids but not with 
bases. The hydrochloride of the ethylic salt, NH,*NH*CH,*COOEt,HCl, 
obtained in the usual manner, crystallises from alcohol in glistening 
plates melting at 153°, and is readily soluble in water. The ethylic salt 
itself was only obtained as an oil. 

Ethylic dibenzoylhydrazidoacetate, N Bz,*NH*CH,*COOEt, which crys- 
tallises from alcohol in needles melting at 113°, is readily soluble. in 
alcohol, ether, or benzene, and does not reduce Fehling’s solution. When 
hydrolysed by alkalis, it gives metallic salts of the dibenzoylated acid. 

The three products, ethylic carbamidohydrazidoacetate, 

NH,*CO:NH-NH-CH,: COOEt, 
ethylic amidohydantoate, NH,*CO-N(NH,)°CH,*COOEt, and amido- 
. CH,-N(NH,) : , 

hydantoin, b0_____NH>©O: are obtained when the hydrochloride of 
ethylic hydrazidoacetate is treated with an excess of potassium cyanate 
in aqueous solution ; after remaining for some time, the solution is 
evaporated to dryness under diminished pressure, and the residue 
extracted with hot alcohol until the extract no longer reduces Fehling’s 
solution, The solid residue obtained when the alcoholic solution is 
evaporated under reduced pressure is extracted with large quantities 
of hot benzene, and on cooling ethylic carbamidohydrazidoacetate is 
deposited in the form of slender needles melting at 122°. The benzene 
mother liquor from these crystals yields ethylic amidohydantoate, 
Which crystallises in colourless prisms melting at 70—74°. It is 
readily soluble in water, like its isomeride, but only reduces Fehling’s 
solution after boiling for some time. It yields a benzylidene derivative 
Which crystallises in needles melting at 150°. 

The portion of the solid residue which is insoluble in benzene is 
dissolved in water, and the solution, when acidified and treated with 
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benzaldehyde, yields benzylideneamidohydantoin melting at 244°. A 
better yield of this compound is obtained when the solid residue pro- 
duced in the reaction of ethylic hydrazidoacetate with an excess of 
potassium cyanate is hydrolysed with dilute sulphuric acid and the 
solution then shaken with benzaldehyde ; the benzylidene derivative 
is somewhat difficult to hydrolyse. Amidohydantoin hydrochloride melts 
at 203°, is readily soluble in water, sparingly in alcohol. 

When a solution of phenyl thiocarbamate (1 mol.) in alcohol is added 
to an aqueous solution of hydrazidoacetic acid (1 mol.) and potassium 
hydroxide (1 mol.), and the mixture warmed for a few minutes on the 
water bath, and, after cooling, mixed with absolute alcohol, potassiwn 
phenylthioamidohydantoate separates in crystals; it melts at 190°, 
is very readily soluble in water, and on the addition of hydro- 
chloric acid yields phenylthioamidohydantoic acid, 

NHPh:C8:N(NH,)-CH,° COOH, 
which crystallises in needles, is moderately soluble in water, and melts 
at 135°. The acid yields a benzylidene derivative melting at 245°, and 
when heated with water at 103° loses carbonic anhydride, yielding 
phenylthioamidohydantoin, which melts at 165°. Methylthioamido- 
hydantoin melts at 120°. J.J.58. 


Action of Chlorine on Isovaleric Acid. By CLemente Monte- 
MARTINI. (Gazzetta, 1897, 27, ii, 368—374).—On passing cblorine 
into isovaleric acid at 90°, absorption occurs rapidly in sunlight, but 
very slowly in its absence; when the weight of the flask indicates 
that sufficient chlorine has been absorbed to form a monochloro- 
derivative, the product is converted into an ethylic salt and ethylic 
B-chlorisovalerate may then be isolated by fractional distillation. It 
boils at 101—103° under 30 mm. pressure, and at ordinary pressures, 
with slight decomposition at 184—190°; it is heavier than, and 
insoluble in, water. The monochloro-derivative is accompanied by 
smaller quantities of a dichloro-derivative. Ethylic B-chlorisovalerate 
does not react with potassium cyanide, silver cyanide, or ethylamine, 
but converts silver hydroxide partly into chloride and partly into 
metal ; it condenses with ethylic malonate, but no definite compound 
could be isolated from the product. The ethylic salt does not react satis- 
factorily with phenylhydrazine, but on heating the crude acid obtained 
by chlorination, with phenylhydrazine, a violent action occurs and 
on treatment with water and ether a phenyldimethylpyrazolidone, 
ty Ngo NE is obtained; it crystallises in lustrous needles 
melting at 109—110°, and is not decomposed by hydrochloric acid or 
potash. Since the phenyldimethylpyrazolidone of the constitution 
i noo NPs prepared by Prentice, differs from the author's 
compound, the latter must have the composition assigned above ; it 
follows that the chlorisovaleric acid now described contains the 
chlorine in the f£-position. W. J. P. 


Derivatives of Behenic Acid. By Grutio Fiveri (Gazzetta, 
1897, 27, ii, 298—302).—The author has prepared behenic acid by 
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M. Fileti and Ponzio’s method (Gazzetta, 1893, 23, ii, 392) of treating 
erucic acid with moist phosphorus tri-iodide. When treated with 
bromine and red phosphorus by Volhard’s method, it yields a-bromo- 
behenic acid, C,.H,,BrO,, which melts at 70°, and is soluble in the 
ordinary organic solvents ; its ethylic salt, C,,H,,BrO,, is crystalline 
and melts at 49—51°. 

a-Hydroxybehenic acid, C,,H,,0,, is obtained by heating a-bromo- 
behenic acid with concentrated aqueous potash at 130° in a reflux 
apparatus, pouring into water, and precipitating with sulphuric acid ; 
it melts at 96—97°, is very soluble in the ordinary organic solvents, 
and yields an ethylic salt melting at 70—71°. If alcoholic potash is 
used in preparing the hydroxy-acid, a small yield is obtained, most 
of the product being converted into a-ethoxybehenic acid which melts 
at 60°. 

a-Cyanobehenic acid, C,.H,,0,N, is prepared by heating the bromo- 
acid in alcoholic solution with potassium cyanide and decomposing the 
product with hydrochloric acid ; it crystallises in white needles, melts 
at 87—-89° and decomposes at 180°, probably yielding the nitrite. 
When boiled with alcoholic soda, it yields eicosylmalonic acid, 
C,,H,,0,, which crystallises in needles, melts at 119—120°, and gives 


off carbonic anhydride at 150°, probably yielding behenic acid. 
W.d. BP. 


Active Constituent of Castor Oil By Hans Meyer (Chem. 
Centr. 1897, i, 662; from Arch. expt. Path. Pharm., 38, 336—345. 
Compare Abstr., 1897, i, 591—592).—The purgative action of castor 
oil is not affected by heating the oil to 300°, or by the action of dry 
hydrogen chloride. MRicinoleic acid, which is, as Buchheim observed, 
just as effective as castor oil, does not lose this property by heating to 
300°, or by boiling with potassium hydroxide solution, but it is con- 
verted by the action of mineral acids into y-ricinoleic acid, whose 
alkylic salts are inactive. Ricinolamide is inactive, but yields an 
active ricinoleic acid. Castor oil owes its purgative property to the 
presence of ricinoleic acid, or such compounds of it as are decomposed 
into ricinoleic acid in the intestines: thus magnesium ricinoleate 
which is not decomposed is inactive. Bariwm ricinoleate, when puri- 
fied by repeated crystallisation from alcohol, melts at 132°, and 
contains water which is not expelled at 120°; the cadmium salt is 
anhydrous. Lthylic ricinoleate, prepared by heating sodium ricinoleate 
with ethylic iodide at 150—170°, is a light brown liquid of sp. gr. 
=0°9176 at 20°/24°; methylic ricinoleate is prepared in a similar way. 
Ethylic y-ricinoleate, which has a sp. gr. = 0°9294 at 20°/24°, is prepared 
by passing hydrogen chloride into a hot solution of ricinoleic acid in 
absolute alcohol, treating the product with water and calcium carbonate, 


and extracting with light petroleum. Barium w-ricinoleate melts at 
117—118°. E, W. W. 


Separation of the Two Desmotropic Forms of Ethylic 
Acetoacetate. By Ropert Scuirr (Ber., 1898, 31, 205—209).— 
By the action of benzylideneaniline on ethylic acetoacetate under 
different conditions, three distinct isomeric additive products have been 
prepared, When molecular quantities of the two substances are rubbed 
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together in a dish which is well cooled with water, a thick syrup is 
obtained, but this soon sets into a hard, white, crystalline mass, 
After dissolving in benzene and precipitating with light petroleum, 
small, crystalline aggregates of the compound C,,H,,NO, are obtained; 
its melting point is 93—95°. When the two substances react in the 
proportion of 1 molecule of benzylidene aniline to 2 of the acetate, the 
product, after freeing from the excess of acetate and purification as 
above, melts at 103°. If, however, a few drops (0°2 gram) of piperi- 
dine are introduced in the second reaction, a third isomeride, melting at 
78°, is obtained. All three substances are optically inactive, and have 
the same molecular weight. 

The author considers that his results support the view that ethylic 
acetoacetate is a mixture of the “keto” and “enol” forms. The 
substance melting at 78° is supposed to be the derivative of the 
“keto” form, and the one melting at 103° is a derivative of the 
“enol” form. The product, which melts at 95°, is a mixture of the 
other two, and can readily be obtained synthetically by crystallising 
a mixture of the two isomerides melting at 78° and 103°. Both the 
latter compounds can be converted into the mixture melting at 95° by 
warming with dilute methylic or ethylic alcohol, or by heating for 
some time at a temperature slightly above their melting points. The 
two compounds melting at 95° and 103° readily yield deep cherry-red 
colorations with 35—40 per cent. alcohol and ferric chloride; the 
compound melting at 78° gives a yellow coloration, which changes to 


red in the course of a few hours, owing probably to gradual enolisa- 
tion. Concentrated alcohol causes this change much more rapidly. 
The enol form (103°) appears to dissolve to a certain extent in alkalis 
and alkali carbonates. J.J.58. 


Formation of Ethereal Salts. By Rupotr WeescHeipEr 
(Monatsh., 1897, 18, 629—657. Compare Abstr., 1895, i, 420; 
1896, i, 95; 1897, i, 55; and this vol., i, 30)—The author discusses 
the results he has hitherto obtained ; his views are summarised as follows. 
(1) When alkylic iodides interact with the acid salts of unsymmetrical 
dicarboxylic acids, the alkyl radicle becomes attached to the carboxy! 
group which has the greater electrolytic dissociation constant. (2) A 
similar law regulates the interaction of alcohols with the anhydrides 
of unsymmetrical dicarboxylic acids. (3) The formation of ethereal 
salts by the action of these acids on alcohols in the presence of 
hydrogen chloride is independent of dissociation constants, and depends 
solely on the structure of the acid molecule, as pointed out by Victor 
Meyer. The same law holds for the alkaline hydrolysis of the salts. 
(4) This similarity between the behaviour of acids with alcohols in 
presence of hydrogen chloride, and that of the ethereal salts on hydro- 
lysis with alkalis, is best explained by assuming that, in both cases, 
an intermediate compound is formed by addition to the carboxyl 
group, as was originally assumed by Henry. 

The author divides the methods of formation of ethereal salts into 
two classes ; the first, in which the governing factor is the strength 
of the carboxyl group, includes the methods based on the interaction 
of salts of the acid with alkylic iodides, and of alcohols with acid 
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anhydrides. The interaction of alcohols and acids in presence of 
hydrogen chloride is a method of the second class, in which the con- 
ditioning factor is molecular constitution. A series of experiments 
are described, showing that the interaction of acid and alcohol in 
presence of sulphuric acid is also a method of the second class. 

In the presence of a small quantity of sulphuric acid, B-mono- 
methylic hemipinate is almost the sole product of the action of 
methylic aleohol on hemipinic acid ; when an excess of sulphuric acid 
is used, and the mixture cooled, hemipinic anhydride alone is formed, 
but on heating the mixture, dimethylic hemipinate and traces of the a- 
and 8-monomethylic salts are obtained. Methylic alcohol does not com- 
bine with hemipinic acid in presence of methylic potassium sulphate ; 
a-monomethylic hemipinate is formed, however, when the acid and 
alcohol are heated alone in a sealed tube at 100°; this is probably due 
to the intermediate formation of hemipinic anhydride (compare this 
vol., i, 30). Symmetrical tribromobenzoic acid is not acted on when 
heated with methylic alcohol at 100°, or when the mixture is boiled 
with a small quantity of sulphuric acid ; if, however, an excess of this 
acid is used, a 12 per cent. yield of the methylic salt is obtained. 

W. A. D. 


Preparation of Pure Oxalic Acid. By Rupotr RigcHELMANN 
(Chem. Centr., 1897, i, 539 ; from Zeit. f. éffentl. Chem., 3, 13).—Pure 
oxalic acid is obtained from the commercial acid by crystallising once 
from ether, and then once from water. Comparatively large quan- 
tities of the acid may be conveniently dissolved in ether by using a 


Soxhlet’s extractor fitted with a Schleicher and Schiill’s cartridge. 
E. W. W. 


Zirconium Oxalates. By Francis P. VenaBLe and CHARLES 
BaskERVILLE (J. Amer. Chem. Soc., 1897, 19, 12—18).—On adding 
a saturated solution of oxalic acid to a slightly acid solution of 
zirconium chloride, a gelatinous precipitate, of the composition 
Zr(C,0,).,2Zr(OH), is produced, and the filtrate after a time yields 
another precipitate, 2Zr(C,O,).,3Zr(OH), ; these basic oxalates are 
soluble in acids with difficulty, and are in an extremely fine state of 
division, passing through the best filter paper. As all the oxalates 
and double oxalates examined lose oxalic acid when heated at 100°, 
they had to be dried between filter paper. 

When zirconium hydroxide dissolved in excess of a solution of oxalic 
acid is evaporated, a salt of the composition Zr(C,0,),,H,C,0,+8H,O 
is produced, and not the normal oxalate. Zirconium oxalate shows no 
decided tendency to form definite combinations with the alkali oxalates, 
but rather a power to crystallise with them in any proportions. 

When a solution of zirconium hydroxide in oxalic acid is nearly 
neutralised with sodium hydroxide and evaporated, small, hard, 
prismatic crystals are obtained, probably of the composition 
Zr(C,0,).,3Na,C,0,,H,C,0,+5H,0. Under similar conditions, po- 
tassium and ammonium hydroxides yield respectively the salts 
2Zr(C,0,).,2K,C,0,,H,C,0,+8H,O and Zix(O,O,)yy2(NH,),C,04 ; the 

A, W. C, 


a 


latter could not be recrystallised without change. 
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Action of Dimethylamine on Diethylic Fumarate and 
Maleate. By WitHEetm Korner and ANGELO Menozzi (Real. Accad. 
Line., 1896, [ v |, 5, i, 456—459).—On heating diethylic fumarate with 
an alcoholic solution of dimethylamine for 3 days in a closed tube at 
105—110°, distilling the product from a water bath, and adding ether 
to the residue, tetramethylasparagine is deposited whilst diethylic 
dimethylaspartate remains dissolved in the ether. 

Tetramethylasparagine, NMe,* CH(N Me.) CH,* COOH, crystallises in 
colourless needles melting at about 104°, and is very soluble in alcohol ; 
when heated with barium hydroxide, it yields dimethylamine and 
dimethylaspartic acid, together with fumaric acid resulting from the 
decomposition of the latter. 

Diethylie dimethylaspartate, \C,,H,,NO,, is a highly refractive liquid 
which has a slight odour and is very sparingly soluble in water ; it 
has the sp. gravities = 1°0418, 1°0306, and 0°9702 at 0°, 15°, and 50° 
respectively, referred to water at 0°. When heated with barium 
hydroxide solution in a closed tube, it yields barium dimethyl- 
aspartate crystallising in needles; the acid itself, C,H,,NO,, crystal- 
lises in large, colourless, monosymmetric prisms melting at 185°; 
a:b:e=1°'2141:1:0°6340; B=78°19'" The diethylic salt gives a 
quantitative yield of diethylic fumarate when boiled with sulphuric 
acid. 

On heating diethylic maleate with dimethylamine solution, the same 
products are obtained as with the fumarate. W. J.P. 


Homologues of Ethylic Oxalacetate. By WILHELM WISsLICENUS 
and Max Kiesewetter (Ber., 1898, 31, 194—200).—Ethylic oxalobuty- 
rate, like the coresponding oxalopropionate, readily decomposes when 
heated, ethylic ethylmalonate being formed and carbonic oxide evolved ; 
the homologues, however, behave towards ammonia in a different manner 
from ethylic oxalate itself, as an amidoimide is formed, and not an ad- 
ditive compound. This amido-imide is analogous in constitution to 
the substance obtained by the action of aniline onethylic oxalopropionate 
(Wislicenus and Spiro, Abstr., 1890, 378). 


Aunidacitrecenianiiie, NE obtained by the action of 
CMe 


ammonia on ethylic oxalopropionate, forms yellow crystals, melts at 
230°, and is decomposed by boiling aqueous soda, with evolution of 
ammonia and formation of sodium oxalate ; ethylic oxalobutyrate yields 
a similar compound, which also forms yellow crystals, melts at 204°, 
: , ue 0-C-NH 
and is probably amidoethyl 2, 
Pp y amidoethylmaleinimide, NH<- o-tEt 
Ethylic oxalopropionate reacts with benzaldehyde in a similar 
manner to ethylic oxalacetate, ethylic ketophenylhomoparaconate, 
CO——CO 
Oo< I . 
CHPh-CMe-COOEt 
yet been obtained pure. It is decomposed by boiling dilute sulphuric 
acid, yielding benzaldehyde, carbonic anhydride, alcohol, and propiony!- 
formic acid, its constitution being thus proved. 
Ethylic oxalisobutyrate (ethylic dimethyloxalacetate), 
COOEt:CO-CMe,-COOEt, 


being formed ; this, which is an oil, has not 
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is formed in very small amount when ethylic sodio-oxalopropionate is 
treated with methylic iodide, but has only been obtained as a slightly 
impure oil boiling between 225 and 230° without any evolution of 
carbonic oxide. When heated with alcoholic soda, it yields oxalic and 
isobutyric acids, so that no doubt exists as to its constitution. Ammonia 
decomposes it with formation of oxamide and isobutyramide, whilst 
aniline yields oxanilide, and with phenylhydrazine it forms a hydrazone, 
COOEt: C(N,HPh):CMe,*COOEt, which melts at 90—91° and cannot 
be made to yield a pyrazolone. A. H. 


Action of Cyanogen on Ethylic Sodiomalonate. By WILHELM 
TrauBE (Ber., 1898, 31, 191—193).—Ethylic sodiomalonate absorbs 
cyanogen with development of heat, a red, crystalline compound being 

: ae NH-C-CNa(COOEt), ; 
formed which most probably has the constitution NH:C-CNa(COOEt), ’ 
water converts this into a substance of the formula C,,.H,,O,N,Na,, 
which crystallises in brownish needles, is sparingly soluble in water, 
and on treatment with hydrochloric acid yields a yellowish substance, 
C,,H,,0,N., which may also be obtained by the direct action of hydro- 
chloric acid on the red compound. The free acid, corresponding with 
the red salt, is formed when the latter is warmed with aqueous soda 
and then acidified ; it crystallises in pale yellow needles, is decomposed 
by boiling water, and with phenylhydrazine acetate yields a brown, 
crystalline derivative melting at 210°. 

When the red sodium salt is treated with methylic iodide, a deriva- 
tive, C,,H,,O,N,, is formed which crystallises in deep yellow needles 
and melts at 150°. Similar compounds are formed by the action of 
cyanogen on ethylic sodioacetoacetate and other analogous compounds. 


Copper Derivatives of Ethylic Dicarboxyglutaconate. By 
WitneLtm Wis.icenus (Ber., 1898, 31, 140—142).—Ethylic dicarboxy- 
glutaconate yields two.copper derivatives, normal, (C,,H,,O,),Cu, and 
basic, C,,H,,O,*CucOH. The normal compound is readily obtained 
when a 15 per cent. alcoholic solution of the ethylic salt is treated with 
the requisite quantity of copper acetate dissolved in 15—20 times its 
weight of water. It crystallises from alcohol in small, yellowish-green 
needles melting at 175—176°, and its alcoholic solution gives a deep 
violet coloration with ferric chloride. 

The basic derivative is obtained together with the normal one when 
warm alcoholic solutions of the ethylic salt and copper acetate are 
used, or, still better, when an aqueous solution of the sodium derivative 
of the ethylic salt is precipitated with an excess of copper acetate 
solution. It can be separated from the normal derivative by the aid 
of methylic alcohol, in which it is only sparingly soluble. Recrystallised 
from a large quantity of hot methylic alcohol, it is obtained in bluish- 
green prisms melting at 193—195°. It also gives a violet coloration 
with ferric ehloride. 

As it is probable that in all stable metallic derivatives the metal is 
directly combined with oxygen, the following constitution is given to 
the metallic derivative of ethylic dicarboxyglutaconate, 

C(COOEt),: CH» C(COOEt):C(OEt)-OM’. 
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It is thought probable that the ethylic salt, like ethylic acetoacetate, 
consists of a mixture of a small quantity of the “enol” and much of 
the ‘‘keto” forms, and that by the action of alkalis, ferric chloride, 
copper acetate, &c., it is rapidly converted into metallic derivatives of 
the “ enol” type. J. J. 8. 


Syntheses with Ethylic Chlorofumarate. By Watrer Brecxu 
(Ber., 1898, 31, 47—51).—When ethylic ethane-aaa,-tricarboxylate 
is mixed with sodium ethoxide in cooled alcoholic solution, ethylic 
chlorofumarate added, and the mixture finally warmed for an hour on 
the water bath, ethylic butylenepentacarboxylate, 

COOEt: CH, C(COOEt),* C(COOEt):CH: COOEt, 
is formed, and separates as an oil when the alcohol is distilled off and 
the residue poured into water. It boils at 229—231° under 13 mm. 
pressure ; it is hydrolysed by boiling with baryta water, and the free 
acid, which is very soluble in water, can be obtained crystalline and 
melts at 173—176°. 

A second product is formed in addition, but this is more conveni- 
ently obtained by mixing ethylic butylenepentacarboxylate (1 mol.) 
with sodium (1 atom) and a few drops of absolute alcohol, and heating 
at 120°. The product, when dissolved in water and acidified, yields an 
oil which does not boil without some decomposition, even under dimin- 
ished pressure ; it has marked acid properties, and gives a claret colora- 
tion with ferric chloride, very possibly it is a ketopentene derivative, 


CH: EN op in 
C0: CH(COORt)7 C(COOFt)». 


Ethylic amylenepentacarboxylate, 
COOEt:CH,:CH,°C(COOEt),*C(COOEt):CH-COOEt, 
was prepared from ethylic carboxyglutarate (propane-aaa,-tricarb- 
oxylate) (Emery, Abstr., 1891, 547; in its formation, for ethylic 
8-bromopropionate the analogous iodo-compound is substituted with 
advantage) and ethylic chlorofumarate ; it boils at 240—250° under 
15 mm. pressure. It also condenses with sodium ethoxide at 120°; 
the product is a syrup, and possibly has the constitution 


CH—C(COOEt) 
CO< SH (COOK: ‘OH, >C(COOEt), og FB 


Molecular Weight of Lactimide. By Grorce M. Ricnarpson 
and Maxwett Apams (Amer. Chem. J., 1898, 20, 129—133).—By 
determining its molecular weight by the cryoscopic method, using 
acetic acid as solvent, the authors confirm the structural formula, 


CHMe tr 00S cH Me for lactimide. W. A. D. 


Stability of Imides of Dibasic Acids. By Arturo Mroxati 
(Real. Accad. Linc., 1896, [v], 5, ii, 375—380).—In continuation of 
his previous work (Abstr., 1896, ii, 242), the author has made further 
determinations of the velocity of hydrolysis of the imides of dibasic 
acids ; the velocity constants Ac are given in the accompanying table. 

No determinations were possible with orthobenzoicsulphinide, the 
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Substance. de Substance. 


ee 2 es 


Citraconic imide ‘2138 Quinolinic imide ............ 
Pyrocinchonic imide Cinchomeric imide 
Phthalimide 


aqueous solution being acid, and immediately becoming neutral on 
adding 1 molecular proportion of soda. W. dé Fe 


Biuret Reactions. By Hueco Scnirr (Annalen, 1897, 299, 
236—266. Compare Abstr., 1896, i, 284 and 635).—The author 
describes in detail the results already published. The derivatives of 
biuret, malonamide, and oxamide which give the biuret reaction are 
distinguished from those which do not. M. O. F. 


Thiocarbamide Derivatives. By Rupotr Anpreascnu (Ber., 
1898, 31, 137—138).—Thiohydantoins were obtained by treating the 
different thiocarbamides with ethylic chloracetate or a-bromopropionate 
in alcoholic solution, and after precipitation with ammonia were 
extracted with ether. 

Hantzsch’s system of nomenclature is adopted. 


at 144°, 

readily soluble, and melts at 41°; B-Methyl-n-ethylthiohydantoin, ethyl- 
allythydantoin, and ethylphenylhydantoin were obtained in the form of 
yellowish, syrupy oils. 

Phenyl-B-benzylidenethylthiohydantoin, C,,H,,N,SO, obtained by the 
action of benzaldehyde on ethylphenylhydantoin, melts at 90°. Phenyl- 
B-methylethylthiohydantoin melts at 101°. 

Thioparabanic acids were obtained by passing cyanogen gas into 
the alcoholic solutions of the thiocarbamides and then heating the 
resulting cyanides with hydrochloric acid; they were mostly purified 
by extraction with ether, and when heated with silver nitrate in 
alcoholic solution gave the corresponding parabanic acids. 

Ethylthioparabanic acid forms golden-yellow needles melting at 66°. 
Ethylparabanic acid crystallises in colourless needles melting at 45°. 
Diethylthioparabanic acid forms flat, yellow needles or thick prisms melt- 
ing at 102°. Diethylparabanic acid, colourless needles melting at 46°. 
Methylethylthioparabanic acid, slender, yellow needles melting at 62°. 
Methylallylthioparabanic acid melts at 56° and methylallylparabanic acid 
at 42—43°. Hthylallylthioparabanic acid melts at 54°, and ethylallyl- 
porabanicacid at 66°. Phenylmethylthioparabanic acid, which meltsat 170° 
and crystallises in sulphur-yellow needles or orange-yellow, six-sided 
plates, is decomposed by barium carbonate, yielding oxalic acid and 
phenylmethylthiocarbamide. Phenylmethylparabanic acid melts at 148°, 
phenylethylthioparabanic acid, which, in appearance, resembles lead 
iodide, melts at 174° and phenylethylparabanic acid at 97°. Diphenyl- 
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thioparabanic acid crystallises in bronze-coloured, woolly needles melting 
at 228°. Diparatolylthioparabanic acid melts at 236°. 

Unsymmetrical disubstituted thiocarbamides do not combine with 
cyanogen. J.d.5. 


a-Methyladipic Anhydride and 2-Methylketopentamethylene. 

3y Cremente Montemartini (Real. Accad. Linc., 1896, [v], 5, ii, 

228—231. Compare Abstr., 1897, i, 19).—On distilling a-methy]l- 
adipic acid with acetic chloride under reduced pressure, it is converted 
CH,:CHMe:CO ; . 

into a very unstable anhydride, CH. CH 09> which, by dis- 


tillation, is partially converted into a ketopentamethylene, 


with loss of carbonic anhydride. 

2-Methylketopentamethylene, which is best prepared by distilling 
a-methyladipic acid with lime and iron filings, boils at 142—144°, has 
a mint-like odour and is lighter than water. Its semicarbazone, 
C,H,,N,0, forms minute crystals melting at 171°. W. J. P. 


Iodine Derivatives of Monochlorobenzene. By Constantin 
I. Isrrart (Chem. Centr., 1897, i, 1161; from Bull. Soc. Sciinte, 6, 
47—55).—_When a mixture of 250 grams of monochlorobenzene with 
500 grams of iodine and 350 c.c. of sulphuric acid is boiled for 
38 hours, the product consists of two distinct layers of liquid. By 
shaking the whole with water, it forms a rather viscous liquid which 
deposits a coarsely crystalline mass and a brownish-red precipitate of 
francein. ‘The decanted liquid is neutralised with calcium and barium 
carbonates, the excess of iodine and the francein are removed by 
concentrated potassium hydroxide solution, and the residual liquid 
then thoroughly washed with boiling water; when this liquid is 
distilled under 60 mm. pressure, a liquid and a solid substance come 
over at 200—280°. The latter is also left behind when the distillation 
is continued under atmospheric pressure from 135—310°, or by dis- 
tilling to 270° ina vacuum. By repeatedly crystallising from chloro- 
form, it yields chlorotri-todobenzene, C,H,ClI, [Cl:I,=1:2:4:6], 
melting at 162—-164°. 

The liquid portion of the distillate, when fractionated, yields chloro- 
benzene, large, colourless, transparent crystals of iodobenzene, and 
finally chlorodi-iodobenzene, C,H,CII, [Cl:I,=1:2:4], a colourless 
liquid which gradually becomes faintly red, boils at 221° under 78 mm. 
pressure, remains liquid at - 12°, is soluble in alcohol and chloroform, 
and has a remarkably high sp. gr. = 2°5547—2°5552 at 0°, and 
2°5197—2°5201 at 25°. When treated with fuming nitric acid at 80°, 
di-iodochlorobenzene yields di-iodochloronitrobenzene, 

C,H,Cl,-NO, [Cl:I,:NO,=1:2:4:4, 
an extremely volatile substance which crystallises from alcohol and 
melts at 94—95°. EK. W. W. 


The Explosive Decomposition of Nitro-compounds when 
Mixed with Substances’Rich in Oxygen. By Curistian Gérria 
(Ber., 1898, 31, 25—-28).—The powder examined contained in 100 parts; 
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barium nitrate, 9°83 ; nitrotoluenes (mixture of 2: 4: 6-trinitrotoluene 
with 2-nitrotoluene), 22°22 ; nitrocelluloses, 67:96 ; the percentage of 
nitrogen, estimated by the Dumas method, was 12:33. Some of the 
powder was exploded in a small chamber by means of a platinum wire 
heated electrically. The solid residue formed 14°28 per cent. of the 
whole, and contained, in 100 parts, organic matter (carbon), 9°51 ; 
barium carbonate, 64°44; residue insoluble in acids, with some alkali 
carbonates, iron compounds, &c., 26:05. The water formed amounted 
to 8°64 per cent. of the powder. The (dry) gases formed in the 
explosion contained, in 100 vols.: nitric oxide, 10°75 ; carbonic anhy- 
dride, 27°48 ; carbonic oxide, 36°02; methane, 9°01 ; hydrogen, 1°94 ; 
nitrogen, 14°80. The following equation is given as representing 
the decomposition, 11C,,H, ,(NO,),0, + 10C,H,Me(NO,), + 4Ba(NO,), = 
4BaCO, + 49H,O + 9C + 93CO + 72CO, + 28NO + 5H, + 24CH, + 38N,. 
C. F. B. 


Composition of Wool Fat. V. By L. Darmsrarprer and Isaac 
LirscnvTz (Ber., 1898, 31, 97—103. Compare Abstr., 1896, i, 522 ; 
1897, i, 180).—The soft fat, left after the removal of the wool wax, as 
already described, amounts to about 85—90 per cent. of the whole, 
and yields on hydrolysis about 40—45 per cent. of acids; these, 
which consist chiefly of an oily acid of unknown constitution, myristic 
acid, and carnaubaic acid, will be more particularly described in a 
further communication. 

The alcohols obtained from the soft fat do not appear to contain 
any cholesterol, but can be divided into nearly equal fractions, one of 
which is insoluble in cold methylic alcohol, whilst the other is readily 
soluble. The former of these agrees in most of its properties with 
Schulze’s isocholesterol (this Journal, 1873, 920), but appears to 
differ from it in crystalline form, solubility, and composition. It is 
insoluble in water and methylic alcohol, but readily soluble in most 
other solvents, and crystallises in short, thick, microscopic prisms, 
which melt at 137—138° when dry. The air-dried substance loses 
2°7 per cent. of water at 80°, leaving a residue which has the com- 
position (C,,H,,O),0. When a drop of sulphuric acid is added to its 
solution in acetic acid, a yellow solution with a green fluorescence is 
produced, showing a characteristic absorption band between the lines 
D and E of the solar spectrum. 

The second fraction consists of a thick, honey-like mass, which will 
be described in a further communication. 

The examination of the alcohols obtained from the wool wax has 
shown that a small amount of cerylic alcohol is present. Among the 
acids obtained from the same substance, a small amount of a com- 
pound has been isolated, which agrees in nearly all its properties with 
cerotic acid, but appears to differ from the latter in its behaviour 
towards solvents and in the fact that its magnesium salt melts at 
174—176°, whereas magnesium cerotate is stated to have the melting 
point 140—145°. A. H. 


The Glycol obtained from Isobutaldehyde and Benzaldehyde 
and its Behaviour with Sulphuric Acid. By Ricwarp RerK 
(Monatsh., 1897, 18, 598—612).—The author finds that the glycol 
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obtained by the condensation of isobutaldehyde with benzaldehyde 
(Fossek and Swobada, Abstr., 1891, 31), is a 3-phenyl-2 : 2-dimethyl- 
propane-l : 3-diol, OH*CH,*CMe,*CHPh: OH, as, on oxidising it with 
cold potassium permanganate solution, benzoic and acetic acids were 
obtained, together with phenylisopropy] ketone, which was characterised 
by its oxime. 

On heating 3-phenyl-2: 2-dimethylpropane-1 : 3-diol with 14 per 
cent. sulphuric acid, B-butenylbenzene (3-pheny]l-2-methylpropene-2), 
CMe,:CHPh (Perkin, Trans., 1879, 136), is formed, along with a 


methylene ether of the glycol, CMe, a CH,. This substance 


can also be prepared by the condensation of formaldehyde with the 
glycol, using Tollens’ method ; it is a white, crystalline substance which 
melts at 39°, and boils at 135° under 15 mm. pressure, The decom- 
position of the glycol is explained by Lieben in the following equations, 
it being assumed that formaldehyde is liberated in the first instance. 
i. OH CHPh: CMe, CH,*OH + H,O = OH: CHPh: CHMe, + CH,(OH), 
ii. OH CHPh-CHMe, = CHPh:CMe, + H,O 


iii, CH,(OH), + Qe bppi>CMe, = CH,<0 Gagne >CMe, + 2H,0 
W. A.D. 


Final Product of the Action of Nitrogen Chloride on Di- 
methylaniline. By W. Hentscnen (Ber., 1898, 31, 246—249. 
Compare this vol., i, 130).—The product obtained by the action of 
nitrogen chloride on a benzene solution of dimethylaniline is shown to 
be C,,H,,Cl,,N., probably C,H,Cl,*N(C,HCI,)-N(C,HCI,)-C,H,Cl,. It 
is best to saturate the solution first with hydrogen chloride, then with 
chlorine, and finally to add an excess of nitrogen chloride and to leave 
the mixture for several hours in the dark. An alcoholic solution of 
sodium ethoxide (12 atoms of sodium to 1 mol. of the compound) 
readily reacts with the product, yielding 2:3: 4: 6-tetrachloraniline 
and chlorinated phenols. Boiling alcohol also decomposes the compound, 
yielding methylamine hydrochloride and symmetrical trichlorophenol, 
together with other substances. Zinc dust and acetic acid react with 
the compound, yielding trichlormethylaniline. J.J.8. 


Action of Trimethylamine, Dimethylamine, and Methylamine 
on Bromacetophenone. By Hans Rumpet (Chem. Centr., 1897, i, 
494495 ; from Diss. Marburg, 1897).—According to the author, 
bromacetophenone is best prepared by the action of bromine on aceto- 
phenone in aqueous solution. By the action of trimethylamine on this 
compound, phenacyltrimethylammonium bromide, NMe,Br°CH,Bz, is 
formed ; it melts at 207°, is easily soluble in alcohol and in water, but 
almost insoluble in ether. Theaurochloride crystallises in characteristic 
dark-brown leaflets of variable composition. The oxime is very soluble 
in water and alcohol, but insoluble in ether and light petroleum. By 
the action of sodium amalgam on the bromide, hydrogen bromide, tri- 
methylamine, and an oily substance, which is perhaps phenylmethy]- 
carbinol, are formed. Neither fuming hydrochloric acid nor sodium 
carbonate has any action on the bromide at 150°, but sodium hydroxide 
decomposes it into trimethylamine and benzoic acid. 

The corresponding chloride, obtained by the action of silver chloride 
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on the bromide, melts at 202°; the awrochloride at 180—181°, the 
platinochloride at 235—240°, the mercwrochloride at 205°, and the copper 
double salt at 200—201°. The oxime obtained from the chloride melts 
at 186°, and forms an awrochloride and a platinochloride which melt at 
147—148° and 199—201° respectively, and cannot be recrystallised 
owing to decomposition. The oxime is not attacked by acetic‘chloride 
or acetic anhydride, but is decomposed by 25 per cent. hydrochloric 
acid or by concentrated sulphuric acid, with formation of hydroxylamine 
and the corresponding salt of phenacyltrimethylammonium. On re- 
duction with sodium amalgam, the oxime yields trimethylamine and 
a-phenylethylamine. Phosphorus pentachloride brings about a mole- 
cular rearrangement, forming NMe,Cl-CH,-CO-NHPh ; the platino- 
chloride of this compound decomposes at 210—215°, and the auwro- 
chloride melts at 174—175° ; both these salts are more stable than the 
oxime itself, 

By the action of dimethylamine on bromacetophenone, phenacyldi- 
methylamine hydrobromide, NMe,*CH,*COPh,HBr, and diphenacyldi- 
methylammonium bromide, NMe,Br(CH,Bz),, are formed ; the former 
erystallises in nodules, melts at 184—186°, is very easily soluble in 
cold water, and yields a platinochloride melting at 206° and an auro- 
chloride melting at 158°, whilst the latter crystallises in needles, is 
slightly soluble in cold water, melts at 156°, and forms a platinochloride 
and an awrochloride which melt at 201—202°and 112—114° respectively. 

By the action of methylamine on bromacetophone, phenacylmethyl- 
amine hydrobromide, NH Me:CH,*COPh, HBr, and diphenacylmethylamine 
hydrobromide, NMe(CH, ,Bz)., HBr, are formed ; the former crystallises 
in leaflets, is easily soluble in cold water, melts at 203°, and forms an 
aurochloride melting at 134° and a platinochloride melting at 200°. 
The latter crystallises in needles, is slightly soluble in cold water, and 
melts at 229—230°. Its awrochloride melts at 240° and the platino- 
chloride at a higher temperature. Strychnine acetophenone bromide 
(Abstr., 1897, i, 644—645) decomposes at 160°; the awrochloride of 
the corresponding chloride melts at 190—193°, and the platinochloride 
at 220—222°. E. W. W. 


The so-called Nitramines and Isonitramines and their Ethers. 
By Artuur R, Hanrzscn (Ber., 1898, 31, 177—187).—The nitramines 
yield two isomeric methylic ethers, in one of which the alkyl group is 
combined with nitrogen and in the other with oxygen. The isonitra- 
mines, in a similar manner, yield two isomeric ethers, but both of 
these are oxygen ethers, one being derived from nitrosohydroxylamine, 
whilst the constitution of the second is unknown. 

Nitramine, R-NH-NO,; nitrogen ether, R-NMe-NO,; oxygen 
ether of unknown constitution, R-N,O-OMe. 

Isonitramine, R*N(OH)-NO;  nitrosohydroxylamine ether, 
R:N(OMe)-NO; oxygen ether of unknown constitution, R-N,O-OMe. 

In endeavouring to prepare all the four isomeric derivatives corres- 
ponding with phenylnitramine and isonitramine, the author found 
that only the already known ether of the isonitramine could be 
obtained, but he succeeded in preparing four methyl ethers derived 
from paranitrobenzylnitramine and the corresponding isonitramine. 

Benzylurethane (ethylic benzylearbamate) has already been 
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described by Cannizzaro, who, however, gives the melting point as 86°, 
whilst the author finds it to be 48—49°. It was found impossible to 
prepare benzylnitro-urethane from this compound, whereas paranitro- 
benzylurethane, NO,*C,H,*CH,*NH*COOEt, can readily be obtained 
from it and melts at 118°. Paranitrobenzylnitrourethane, 
NO,°C,H,° CH,:N(NO,)-COOEt, 
is formed by the action of pure nitric acid on benzylurethane and 
yields paranitrobenzylnitramine, NO,°C,H,*CH,*N,O,H, on treating 
it with ammonia in ethereal solution and acidifying ; this nitramine 
melts at 116° and yields white, crystalline salts with dilute alkalis, which 
yield the original nitramine when acidified. When the sodium salt is 
treated with methylic iodide, nitrobenzylmethylnitramine, 
NO,° C,H, CH,*NMe:NO,, 

the nitrogen ether is formed and is identical with the product melting 
at 72° obtained by Franchimont (Rec. trav. chim., 14, 246), from 
methylnitramine and paranitrobenzylic chloride. The isomeric oxygen 
ether, obtained by the action of methylic iodide on the silver salt, 
crystallises in long needles melting at 115—116° and when heated 
with alcoholic hydrogen chloride passes into the nitrogen ether melting 
at 72°. 

Nitrobenzylisonitramine, when etherified by the action of methylic 
iodide on its silver salt, yields two isomeric ethers; that formed in 
smaller quantity is nitrobenzylnitrosohydroxylamine methyl ether, 

NO,° C,H, CH,*N(OMe)-NO, 

which melts at 26°, gives Liebermann’s reaction with phenol and 
sulphuric acid, and is identical with the product obtained from a-methyl- 
hydroxylamine and paranitrobenzylic iodide. The csomeride, however, 
which is the chief product, is still of unknown constitution, and 
erystallises in ‘well-developed needles melting at 145—146°. Nitro- 
benzylnitramine, the corresponding isonitramine, and the two isomeric 
oxygen ethers of uncertain constitution are all decomposed by concen- 
trated sulphuric acid with formation of paranitrobenzylic alcohol and 
its sulphonic acid. The oxygen ether of nitrobenzylnitramine is 
decomposed in the cold by alcoholic potash, nitrous oxide being 
evolved and nitrobenzylic alcohol produced, whilst the isonitramine 
derivative simply yields a deep violet-coloured solution, which changes 
colour when heated but has not yielded any definite products of decom- 
position. 

An unsuccessful attempt was also made to ascertain the probable 
formule of the two oxygen ethers of uncertain constitution by a study 
of their physical properties ; it was, however, found that, whilst they 
have identical molecular refractions, the nitramine derivative has a 
somewhat greater molecular volume in solution than the isonitramine 
compound. ‘The unetherified nitramine and isonitramine, on the other 
hand, have identical molecular volumes in solution. No adequate 
explanation of the isomerism of these two oxygen ethers has therefore 
yet been found. A. H. 


Action of Phosgene and of Ethylic Chloroformate on Par- 
acetamidophenols and on Parahydroxyphenylurethanes. By 
©, Emanvet Merck (Chem. Centr., 1897, i, 468—469 ; from Ber. i. d. 
Jahr., 1896, 5—11).—By the action of phosgene gas and of ethylic 
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chloroformate respectively on paracetamidophenol, paradiacetanilide 
carbonate, (NHAc*C,H,°0),CO, and ethylic paracetanilide carbonate, 
NHAc:C,H,:0-COOEt, are formed ; the former crystallises in leaflets, 
melts at about 200°, and is slightly soluble in water and easily in 
alcohol, the latter crystallises from alcohol in needles, melts.at 120° and 
is very slightly soluble in water. Parahydroxyphenylurethanes undergo 
similar reactions with phosgene and ethylic chloroformate. By means 
of these reactions, the author has prepared the following compounds, 
parapropionanilide carbonate, CO(O°C,H,-NH°C,H,O),, crystallises 
from alcohol, melts at 180°, and is slightly soluble in water ; parabenz- 
oylanilide carbonate, CO(O-C,H,-NHBz),, a fine, crystalline powder, 
melts and decomposes at 220°; it is slightly soluble in ether, almost 
insoluble in alcohol and in water ; paraphenylethylurethane carbonate, 
00(0:C,H,-NH-COOEt),, forms white leaflets, melts at 184°, and 
is easily soluble in alcohol, very slightly in water; parapheny]l- 
propylurethane carbonate, CO(O°C,H,-NH:COOPr),, forms white 
leaflets, melts at 155°, and is slightly soluble in water, easily in 
ether; propylic paracetanilide carbonate, melts at 105—108°, 
and is very slightly soluble in water; butylic paracetanilide 
carbonate forms lustrous crystals and melts at 117—120°; ethylic 
parapropionanilide carbonate, COEt-NH-C,H,-O-COOEt, forms 
needles or plates, melts at 101—103°, and is slightly soluble in water ; 
ethylic parabenzanilide carbonate, NHBz-C,H,: O-COOEt, crystallises 
in needles, melts at 183—184°, and is slightly soluble in alcohol, but 
insoluble in water ; phenylglycolylparamidophenylic methylic carbonate 
or methylic amygdalylanilide carbonate, 

OH:CHPh-CO-NH:C0,H,:0-COOMe, 
melts at 135—136°, is very slightly soluble in water, easily in alcohol ; 
phenylglycolylparamidophenylic ethylic carbonate or ethylic amygdaly]- 
anilide carbonate, known in commerce as amygdophenin, melts at 
162—163° ; ethylic paraphenylethylurethane carbonate, 

COOEt -NH:C,H,°O-COOEt, 

forms lustrous needles, melts at 104—105°, and is very slightly soluble 
in water, easily in alcohol ; ethylic paraphenylpropylurethane carbonate, 
COOPr-NH- C,H, O-COOEt, forms white plates, melts at 94—96°, and 
is very slightly soluble in water; propylic paraphenylethylurethane 
carbonate, COOEt‘NH:C,H,*O-COOPr, melts at 54—56°, and is 
slightly soluble in water. E. W. W. 


Electro-Chemical Introduction of Hydroxyl Groups into 
Azobenzene. By Jonann Hetipern (Zeit. Hlektrochem., 1897, 4, 
89—90).—Azobenzene, dissolved in the smallest quantity of con- 
centrated sulphuric acid, is placed in a porous cell containing the 
anode, the cathode is immersed in a fairly concentrated solution of 
caustic potash or of potassium chromate surrounding the porous cell, 
and a current of 3 to 4 ampéres passed for 5 hours ; the greenish-black 
precipitate formed is purified by dissolution in caustic soda and pre- 
cipitation by hydrochloric acid. The tetrahydroxyazobenzene thus 
obtained is, when dry, a dark green, amorphous mass, soluble in alkalis 
or concentrated sulphuric acid with a cherry-red colour, and in glacial 
acetic acid with a yellow colour ; water precipitates it from acid solu- 
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tions as a dark-red precipitate ; 5 grams of azobenzene yield 5 grams 
of the product. The tetracetyl derivative was obtained in the form 
of reddish-yellow needles, readily soluble in alcohol and ether, and 
melting at 240—242°. The substance strongly resembles the parazo- 
phenolphloroglucinol described by Benedict and Weselsky (Ber., 1879, 
12, 227) ; it dyes wool and silk yellow, the colour being fast to light, 
soap, and acids. T. E. 


Disazo-compounds from Metaphenylenediamine. By Kar. 
EIERMANN (Ber., 1898, 31, 188—191).—The author has synthesised 
two isomeric disazo-compounds from metaphenylenediamine, and since 
neither of them is identical with that obtained from Bismarck-brown 
by Tauber and Walder, it follows that the constitution assigned by 
these authors to their compound is correct. Metamidophenylazo- 
metamidophenylazo-metaphenylenediamine, 

NH,*C,H,’N,°C,H,(NH,)-N,°C,H,(NHo)o, _ 

can be obtained by the following series of operations. Mon- 
acetylmetaphenylenediamine readily yields a diazo-solution, which 
reacts with another molecule of the monacety] derivative to produce an 
amidoazo-compound, NHAc’O,H,°N,°C,H,(NH,)-NHAc ; this forms 
golden-yellow, crystalline flakes melting at 229—230°, and when 
heated with hydrochloric acid yields triamidoazobenzene. This com- 
pound is again converted into a diazo-compound, metaphenylenediamine 
is added, and the diacetyl derivative of the disazo-compound thus 
formed, when hydrolysed with hydrochloric acid, finally yields the 
required substance. The disazo-compound prepared in this way 
separates from benzene, or a mixture of benzene and phenol, in red, 
lustrous crystals of the formula 3C,,H,,.N,,2C,H,, and melts, when free 
from benzene, at 134°. The isomeric bis-metamidophenylazo-metaphenyl- 
enediamine, INH,*C,H,°N,°C,H,(NH,),"N,°C,H,’NH,, is prepared by 
acting with metaphenylenediamine (1 mol.) on diazotised monacetyl- 
metaphenylenediamine (2 mols.), and heating the product with hydro- 
chloric acid. It separates from benzene or a mixture of benzene and 
phenol in reddish-yellow crystals of the composition C,,H,.N, + C,H,, 
which, when pure, melts at 116—118°. A. i. 


Influence of Methoxyl Groups in Diazotising Aromatic 
Compounds. By Pierro BiGINELLI (Gazzetta, 1897, 27, ii, 347—357), 


O—CO 
—A dinitromethoxycoumarin, OMe:C,H(N Os)<ony ‘ oH , is obtained on 


dissolving Tiemann’s methoxycoumarin in cooled fuming nitric acid 
and pouring the product on to ice; it crystallises in yellow needles 
melting at 149—150°. On reduction with iron filings in acetic acid 

O— gO | 
solution, it yields an amido-derivative, OMeC, sH(NH,).< op: nt 


which crystallises in needles or scales melting at 227—228°, and is 
insoluble in dilute hydrochloric acid ; when diazotised, it gives a black, 
-infusible swbhstance which is not decomposed by long boiling with dilute 
sulphuric acid. On diazotising Nietzki and Preusser’s diacetamido- 
quinol (Abstr., 1886, 1024; 1887, 574), a similar black, infusible 
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substance is obtained, so that the peculiar behaviour of the coumarin 
derivative towards nitrous acid is not due to its containing the cou- 
marin chain. 

By varying the conditions under which methoxycoumarin is ni- 
trated, a mononitromethoxycoumarin, C,,H,NO,, may be obtained ; it 
crystallises in yellow needles melting at 155—156°. On reduction 
with iron in acetic acid solution, this yields a monamidomethoxycou- 
marin, C,,H,NO,, crystallising in prisms which exhibit a blue fluor- 
escence and melt at 222—223°; its acetyl derivative, C,,H,,.NO,, 
crystallises in yellow prisms melting first at 207—208°, and after 
fusion at 211—212°. On diazotising either the base or the acetyl 
derivative, a red, infusible substance difficult to purify is obtained. A 
small, relatively pure, portion of this contained nitrogen in quantity 
corresponding with the composition C,,H,;NO,; it is soluble in dilute 
soda, and is precipitated by carbonic anhydride, showing that the 
coumarin linking still persists. 

On diazotising the trimethyl ether of monamidopyrogallol, it yieldsa 
substance, C,,H,,O.,, crystallising in needles and melting at 243—244° ; 
this is probably a quinhydrone of the constitution 


O(OMe)*CHS 1.9.9.4, -CHO(OMe)s a. 
OH-C<C(OMe):cH> COO C<ou:c(oMej OOH 


it is accompanied by a substance which probably has the constitutio 
OMe CC on EDC NH-0-0<ttr-g OM.) COMe being in- 


C(OMe):CH H:C(OMe 
soluble in soda, and unaltered by boiling with dilute sulphuric acid. 
It is concluded that, in cyclic compounds, the presence of methoxyl 
groups impedes diazotisation, and that during the diazotisation of 
such compounds, condensation products are mainly formed. 


W. J.P. 


Action of Hydroxylamine Derivatives on Imidochlorides. 
By Hetnricn Ley (Ber., 1898, 31, 240—246).—Tiemann’s benzenyl- 
anilidoxime, OH:N: CPh:NHPh, is obtained by the action of hydroxy]l- 
amine on benzanilidoimidochloride. The requisite quantity of sodium 
ethoxide (from 3°8 grams of metal) is added to a solution of hydroxy]l- 
amine hydrochloride (11:5 grams) in absolute alcohol. The hydroxyl- 
amine solution, after the removal of the sodium chloride, is added to a 
solution of benzanilidoimidochloride (14 grams) in absolute alcohol, 
and the mixture allowed to remain for several hours. The solvent 
is then distilled off, and the product precipitated with water ; after 
recrystallisation from dilute alcohol, it melts at 138° (Miiller, Abstr., 
1886, 875, gives 136°). No trace of the isomeric compound, 

OH-NH:CPh:NPh, 
is formed. 

Stieglitz’s benzenylorthotoluidoxime may be obtained in a similar 
manner from benzorthotoluidimidochloride. 

Benzenylparachloranilidoxime crystallises in colourless needles or 
plates, melts at 183°, and gives a blue coloration with ferric chloride. 
It is readily soluble in acetone or hot alcohol, and only sparingly in 
light petroleum. 

Parachlorobenzanilidimidochloride crystallises in long needles melting 
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at 68°. The imidochloride from benzoylorthonitraniline melts at 
67—68°, and yields an oxime crystallising in yellow plates which melt 
and decompose at 187°. a-Benzylhydroxylamine reacts with benzanilid- 
imidochloride, yielding the same product as is formed when benzeny]l- 
anilidoxime is benzylated. 

8-Benzylhydroxylamine, in perfectly neutral absolute alcoholic solu- 
tion, alsc reacts with benzanilidimidochloride ; the crystalline product 
NPh:CPh-N(C,H,):OH, after being freed from oil and recrystallised 
from dilute alcohol or benzene, forms small, white, glistening needles 
melting at 148°. Its alcoholic solution gives a deep blue coloration with 
ferric chloride, and its ethereal solution a brownish-red. The oximes des- 
cribed above show the same colorations with ferric chloride. The com- 
pound exhibits many of the propertiesof Bamberger’s azohydroxyamides. 

Stieglitz (Abstr., 1890, 254) has previously shown that diazonium 
saits do not react with anilidoximes ; the author finds that a reaction 
readily takes place in alkaline solution. Aniline (0°9 gram) is dissolved 
in normal hydrochloric acid (25 c.c.) and diazotised with the requisite 
quantity of sodium nitrite, and the strongly cooled diazonium solution is 
added to a solution of benzenylanilidoxime (2 grams) in excess of sodium 
hydroxide and kept at —5°. The yellow precipitate thus obtained may 
be recrystallised from alcohol, but the greater part undergoes decom- 
position during the process ; it forms minute needles decomposing at 
155—160°, and is probably the sodium salt of the compound, 

OH:N:CPh-NPh‘N,Ph or NPh:CPh:N(OH):N,Ph. 

It dissolves in acids, yielding colourless solutions, but is probably 

hydrolysed at the same time. J.J.8. 


Stability of the Six Xylylsuccinimides. By Arturo Mriotati 
and AutFrreDo Lorri (Real. Accad. Linc., 1896, [v], 5, i, 88—96).— 
The authors have determined the velocity constants Ac, of hydrolysis 


of the isomeric xylylsuccinimides, C,HyMeyN< oa? by soda, with 
the results summarised in the accompanying table ; these substances, 


which have not previously been prepared, boil at above 300° without 
decomposition, and crystallise well. 


Melting 
point. 


Me : Me: N(CO°CH,)p. | 
| 


| 
| 
| 
187° 
| 105 
| 118 
120 
168 
150 


The imides can be divided into three groups according to the above 
velocity constants. The first group consists of the 1: 3:2 isomeride, 
which has a small velocity constant, and in which both methyl groups 
are in ortho-positions relatively to the imido-group ; the second group 
consists of the 1:2:3, 1:3:4, and 1:4:5 isomerides, which have 
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velocity constants of the same order, and in these one methyl group is 
ortho- to the imidogen ; in the third group, consisting of the 1:3:5 
and 1:2:4 derivatives, no methyl group is in the ortho-position 
relatively to the imido-group, aud these have appreciably higher velocity 
constants. W.J.P. 


Condensation Products of Piperonal, Vanillin, and Proto- 
catechuic Aldehyde. By M. Rocorr (Ber., 1898, 31, 175—176). 
—Piperonal, vanillin, and protocatechuic aldehyde readily form con- 
densation products with amidophenols and their ethers. The product 
obtained from piperonal and paramidophenol is a crystalline powder 
melting at 208—209°, whilst that from paranisidine crystallises in 
colourless needles and melts at 121°. Vanillin and paramidophenol 
yield a compound which is a brown, crystalline powder melting at 203°, 
whilst the product obtained from paranisidine crystallises in colour- 
less prisms and melts at 137°. The product from protocatechuic 
aldehyde and paramidophenol has not yet been obtained pure, but 
the corresponding compound with paranisidine forms glistening, golden- 
yellow crystals, and melts at 161—161°5°. A. H. 


Base of Hypnoacetin and its Derivatives. By G. VicNoLo 
(Real. Accad. Linc., 1897, [v], 6, i, 70—77 and 122—127).—Aceto- 
phenoneparacetamidophenol or hypnoacetin, 

COPh: CH,: 0°C,H,* NHAc, 
(Abstr., 1897, i, 617), is prepared by heating, in a reflux apparatus, a 
mixture of an alcoholic solution of monobromacetophenone with a solu- 
tion of paracetamidophenol in alcoholic potash, hypnoacetin separating 
on cooling. It crystallises in transparent, six-sided scales, melting and 
decomposing at 160°, and is hydrolysed by hot hydrochloric acid with 
production of acetophenoneparamidophenol, COPh:CH,°0O-C,H,°NH,, 
which separates on adding alkali, and crystallises in fine needles 
melting at 95°; its hydrochloride, which separates on boiling hypno- 
acetin with hydrochloric acid, crystallises in fine needles melting at 
201° with decomposition ; the acid su/phate, 
COPh: CH,° 0-C,H,°NH.,H.SO,,H,0, 
erystallises in prisms melting and decomposing at 188° and the normal 
sulphate crystallises, with 1H,O, in thin scales melting at 210°. The 
nitrate crystallises in needles or lamine melting and decomposing at 
160°, whilst the picrate is a yellow, crystalline powder melting at 177°. 
The benzoyl derivative, COPh:CH,:0-C,H,-NHBz, crystallises in 
white needles melting at 166°; the oxime, 
NOH:CPh:CH,: 0°C,H,:NH,, 

crystallises in needles and the hydrazone forms small, yellowish crystals 
melting at 128°. 

On heating a mixture of acetophenoneparamidophenol, sodium 
acetate, and ethylenic dibromide in a reflux apparatus, at a temperature 
not higher than 145°, for 2 hours, extracting with water, and 
crystallising the residue from chloroform, diparoxyacetophenone- 
diphenyl piperazine, 


COPh- CO-CH,: 0-O,HyN<Cr,2, o>" CgH,: O-CH,: COPh, 
2 2 


is obtained as a white, crystalline powder melting at 175°. 
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Paroxyacetophenonephenylearbamide, 
NH,* CO-NH: C,H,:0-CH,° COPh, 
prepared by the action of potassium cyanate on acetophenoneparamido- 
phenol hydrochloride in aqueous solution, crystallises in slender needles 
melting and decomposing at 160° ; it is tasteless, and is physiologically 
inactive. 

Hypnoacetin administered internally to the human subject has an 
antipyretic action and analgesic and hypnotic properties ; its effects, 
however, are not always uniform, and it is innocuous in doses of 
0'25—1 gram per day. 

The physiological effects of acetophenoneparamidophenol administered 
hypodermically to animals have been investigated; it is rapidly 
eliminated in the urine. Ww. 


Some Mono- and Di-halogen Ketones. By Franz KuncKeE.. 
and Frieprich JoHANNSSEN (Ber., 1898, 31, 169—172. Compare 
Abstr., 1897, i, 52 2).—Parahydroxychloracetophenone (parachloracety]- 
phenol), CH,Cl-CO-C,H,°OH, cannot be obtained by the action of 
chloracetic chloride on phenol, but is readily formed when anisoil is 
treated with the chloride in presence of aluminium chloride ; it crys- 
tallises in reddish plates, melts at 148°, and readily dissolves in dilute 
aqueous soda and in alcohol. Paramethoxyphenacylparapheneti- 
dine, OMe’C,H,*CO-CH,* NH-C,H,°OEt, formed by the action of 
anisyl chloromethyl ketone on phenetidine, crystallises in pale yellow 
plates melting at 124°; by nitric acid, it is converted into a mono- 
nitro-compound, which crystallises in red plates and melts at 171°. 
Parachloranisyl chloromethyl ketone, prepared from parachloranisoil, 
melts at 71°, whilst the corresponding parabromanisyl chloromethyl 
ketone crystallises in white needles melting at 94°. Chloracetyl- 
phenylic parabromethylic ether, CH,Cl-CO-C,H,°O-C,H,Br, prepared 
from phenylic bromethylic ether, forms small, ‘hard, * yellowish- -white 
crystals melting at 104°. Dichloracetyldiphenylic ethylenic ether, 

(CH,Cl-CO-C,H,°OCH,),, 
is prepared in a similar manner from “diphenylic ethylenic ether, and 
forms a white mass melting at 160—165°. 

Phenylic dichloracetate, prepared by the action of dichloracetic 
chloride on phenol in the presence of aluminium chloride, forms white 
plates melting at 33°. Paradichloracetylanisoil, 

CHCl,°CO-C,H,* OMe, 
erystallises in colourless needles, melting at 75—76°, whilst dichlor- 
acetylphenetoil forms reddish plates melting at 73°. Dichloracetyl-o- 
naphthylic methylic ether, CHCl,*CO°C,,H,*OMe, crystallises in long, 
white needles melting at 100°, whilst the corresponding ethylic ether 
erystallises in white, compact needles melting at 110°. .H. 


Some Brominated Ketones. By Franz KuncKELL and WILHELM 
Scurven (Ber., 1898, 31, 172-174. Compare the foregoing abstract). 
—The following compounds have been obtained by acting on phenol 
and its ethers with bromacetic bromide in the presence of aluminium 
chloride. Phenylic bromacetate, CH,Br-COOPh, crystallises in white, 
lustrous plates melting at 32°. Anisoil yields anisyl parabromomethyl 
ketone, CH,Br-CO-C,H,*OMe, which crystallises in white needles 
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melting at 73°, whilst if double the quantity of the bromide and 
aluminium chloride be employed, anisyl di-bromomethyl diketone, 
(CH,Br*CO),C,H,* OMe, is formed ; this erystallises in yellowish-white 
needles melting at 79—80° ; phenetyl parabromomethyl ketone also forms 
white needles and melts at 59—60°, whilst phenetyl di-bromomethyl 
diketone crystallises in hard, reddish needles melting at 77°. Bromacetyl- 
a-naphthylic methylic ether, CH,Br*CO-C,,H,*OMe, crystallises in 
greenish needles melting at 70°, whilst the corresponding ethylic ether 
forms yellowish-white needles and melts at 119°. A. H. 


Action of Sodium Ethoxide on Ethylic a8-Dibromophenyl- 
propionate, Ethylic Citradibromopyrotartrate, and Ethylic 
aZ-Dibromopropionate. By Virew L. Leranron (Amer. Chem. J., 
1898, 20, 133—148).—This work is an extension of that of Michael 
and Bucher on the action of sodium ethoxide on ethylic dibromosuc- 
cinate (Abstr., 1896,i,85 and 599) ; when an excess of the former (20 per 
cent. more than that calculated for 2 mols. of sodium ethoxide) is left in 
contact, during 3 days, with ethylic af-dibromophenylpropionate in 
alcoholic solution, small quantities of phenylpropiolic acid and ethylic 
diethoxyphenyl propionate, CPh(OEt),* CH,* COOEt, are formed, together 
with a much larger proportion of ethylic B-ethoxycinnamate, 

OEt*CPh:CH: COOEt. 

When slightly impure, ethylic diethoxyphenylpropionate boils at 
146—148° under 10 mm. pressure, and is converted by cold 4 per cent. 
alcoholic potash into benzoylacetic acid. Zthylic B-ethoxycinnamate 
boils at 154—155° under 9 mm. pressure, and is converted by boiling 
4 percent. alcoholic potash into B-ethoxycinnamic acid, which separates 
from carbon tetrachloride in slender, transparent crystals, and melts 
at 164—165°. The silver salt, C,,H,,0,Ag, is a white, microcrystalline 
powder, whilst the calcium salt, with 8H,O, crystallises from water in 
white needles. On being left in contact with concentrated hydrochloric 
acid (sp. gr. = 1°2), both B-ethoxycinnamic acid and its ethylic salt are 
converted into benzoylacetic acid. 

When an excess (20 per cent. more than 2 molecular proportions) 
of sodium ethoxide is left in contact with ethylic citradibromopyro- 
tartrate dissolved in alcohol, ethylic ethoxycitraconate is formed, together 
with a larger quantity of ethylic diethoxypyrotartrate. The former com- 
pound boils at 140° under 15 mm. pressure, and is converted by cold 
4 per cent. alcoholic potash into ethoxycitraconic acid, 

COOH:CMe:C(OEt)*COOH, 

a thick, viscous oil ; the bariwm salt, with H,O, is precipitated on adding 
alcohol to its aqueous solution ; the ethylic salt, when boiled with 
10 per cent. sulphuric acid, is converted into propionylformic acid. 
Ethylie diethoxypyrotartrate, COOEt-CH(OEt)-CMe(OEt):COOEt, boils 
at 157° under 15 mm. pressure, and is converted by dilute caustic 
potash into diethoxypyrotartaric acid, a thick oil, which yields a white, 
crystalline silver salt, C,H,,0,Ag., and an insoluble lead salt; all the 
other metallic salts are very soluble in water. 

When alcoholic sodium ethoxide reacts with ethylic a8-dibromo- 
propionate, a mixture of ethylic ethoxyacrylate and ethylic diethoxy- 
propionate is formed. W. A. D. 
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Action of Acetic Anhydride on Phenylpropiolic Acid. By 
ArtHuR Micuaret and Joun E. Bucuer (Amer. Chem. J., 1898, 20, 
89—120).—The action of acetic anhydride on phenylpropiolic acid is 
not analogous to its action on acetylenedicarboxylic acid ; whereas, in 
the latter case, acetoxymaleic anhydride is obtained (Abstr., 1896, 
i, 85), the former reaction yields 1-phenylnaphthalene-2 : 3-dicarboxylic 
anhydride ; this crystallises from cumene in transparent prisms, and, 
when heated, softens at 230° and melts at 255°. It dissolves in a 
boiling 10 per cent. solution of sodium hydroxide, and, on cooling, 
white, shining plates of sodium 1-phenylnaphthalene-2 : 3-dicarboxylate, 
C,,H,,0O,Na, + 44H,O, separate. The corresponding barium salt crystal- 
lises with 4H,O, and yields a-phenylnaphthalene when distilled with 
barium hydroxide ; the calciwm salt crystallises with 3H,O, whilst the 
silver salt is anhydrous, and is not affected by light. The methylic salt, 
C,,H,)(COOMe),, crystallises from alcohol in white prisms, melts at 

18—120°, and is easily soluble in hot methylic and ethylic alcohols, 
and carbon tetrachloride, and less soluble in ether. No acid exists 
corresponding with these salts; on decomposing solutions of the 
metallic salts with acids, the anhydride, C,,H,,O,, is immediately 
formed. By the action of aniline on this anhydride, a compound, 
C,,H,,0,,NH,.Ph, is obtained, which separates from alcohol in trans- 
parent crystals and melts at 194° with decomposition. 

On reducing sodium 1-phenylnaphthalene-2 : 3-dicarboxylate with 
sodium amalgam, and subsequently acidifying the solution with sul- 
phuric acid, an acid, C,,H,,0,, is obtained ; this forms white crystals, 
melts and decomposes at 200—202°, and is easily soluble in acetone 
and ethylic acetate, but insoluble in carbon tetrachloride and benzene, 
and probably has the constitution of a 1-phenyltetrahydronaphthalene- 
2 : 3-dicarboxylic acid. The silver salt, C,,H,,0,Ag,, is a white, crystal- 
line powder ; the anhydride, C,,H,,0,, obtained by heating the acid 
with acetic anhydride, melts at 145—150°. 

When the anhydride of 1-phenylnaphthalene-2 : 3-dicarboxylic acid 
is reduced by zinc dust in acetic acid solution, a lactone, 

CPh: ¢ —CO 
CoH aoa 26 CH, am 


is obtained, which crystallises from alcohol and melts at 135—137°. 

1-Phenylbenzene-2 : 3 : 5 : 6-tetracarboxylic acid, obtained on oxidising 
1-phenylnaphthalene-2 : 3-dicarboxylic anhydride with a]kaline potas- 
sium permanganate, is a white, crystalline substance which has no definite 
melting point ; the silver salt, C,,H,(COOAg),, and the Jead salt, are 
amorphous powders, insoluble in water ; thebariwmsalt, containing 8H,0, 
is crystalline, and is less soluble in hot water than in cold ; the calcium 
salt is easily soluble in water ; the methylic salt crystallises from 
carbon tetrachloride in large transparent rhombohedra, melts at 
130—133°, and is soluble in hot alcohol and chloroform, whilst the 
benzylic salt is a white, crystalline substance which melts at 114—118°. 
The anhydride of the acid is a light yellow, crystalline compound, 
soluble in boiling xylene. When the barium salt is distilled with 
barium hydroxide, dipheny] is obtained. 

An acid, apparently isomeric with the foregoing, is formed along 
with it when 1-phenylnaphthalene-2 ; 3-dicarboxylic anhydride is 


ORGANIC CHEMISTRY. 257 


oxidised by potassium permanganate ; it is amorphous, and yields an 
amorphous barium salt, which is very soluble in water and is con- 
verted into diphenyl when distilled with barium hydroxide ; the silver 
salt, C,,H,(COOAg),, and the methylic salt, C,.H,(COOMe),, are also 
both amorphous. The constitution of the acid is uncertain, and its 
formation cannot be explained by theory. 

In the light of the above results, the authors discuss the formation 
of the isatropic acids from atropic acid ; this appears to be analogous 
to the formation of 1- -phenylnaphthalene-2 : 3-dicarboxylic acid from 
phenylpropiolic acid. The analogy supports the view taken by Fittig 
(Abstr., 1881, 425), that the isatropic acids are 1-phenyltetrahydro- 
naphthalene-1 : 4-dicarboxylic acids. The constitution of atronic and 
isatronic acids is discussed ; to atronol, the constitution of a dihydro- 
phenylnaphthalene is attributed, whilst atronylene and its sulphonic 
acid are considered to be a-phenylnaphthalene and its sulphonic acid 
respectively. W. A. D. 


Action of Caustic Alkalis on Phthalides. By Pietro Guccr 
(Real. Accad. Line., 1897, [|v], 6, i, 295—298).—On gradually heating 
diethylphthalide with caustic soda and a little water to 300°, diethyl 
ketone distils, whilst sodium benzoate with a little phthalate remains 
in the residue ; with caustic potash, a better yield of the phthalate 
and a poorer one of the ketone is obtained. Diethylphthalide, there- 
fore, behaves like dimethylphthalide towards caustic alkalis. 

W. J. P. 


Dimorphism of a-Monomethylic Hemipinate. By Rupo.tr 
WecGscHEIDER (Monatsh., 1897, 18, 589—597).—The more stable 
modification at ordinary temperatures melts at 138°. From ether, 
anorthic crystals were obtained containing 1H,O; these melted at 
134-5—136'5°, and gave a:6:c=0°9105:1:1:0269; a=112° 27’, 
B=102° 2’, y=95° 25’. When crystallised from water, this modifica- 
tion is converted into the one which melts at 120—122°, but this form, 
on being rubbed with a trace of the compound of higher melting point, 
is reconverted into the modification which melts at 138°. The two 
forms are apparently enantiotropic. Anorthic crystals containing 
1H,0, were grown from an ethereal solution of the substance contain- 
ing a crystal of the modification of lower melting point. They melted 
at 118—120°, and gave a:b:c=0°9342:1:0°9941; a=107° 45’, 
B=101° 50’, y=107° 40’. Both modifications give the same reaction 
with ferric chloride. W. A. D. 


Action of Alcoholic Potassium Sulphide and Hydrosulphide 
on Symmetrical Dibromosulphones. By Juuius TroecEer and 
V. Hornune (J. pr. Chem., 1897, [ii], 56, 445—469).—The dibromide, 
R:SO,-CH,*CHBr-CH,Br, was usually mixed with a little alcohol, 
treated with excess of a strong alcoholic solution of potassium sulphide 
(1 c.c. =0°225 K.S) or hydrosulphide, and the mixture either allowed 
to remain or heated on the water bath. With potassium sulphide, a 


sulphide, R80," CH CHC, , was formed, as a rule; and this, in 


9 
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acetic acid solution, could be oxidised by potassium permanganate to a 
disulphone, R-SO,"CHy CHV? With potassium hydrosulphide, 


impure yellow or reddish oils were obtained, and it was impossible to 
decide whether these were mixtures of a dihydrosulphide, 
R:SO,°CH,* CH(SH):CH,°SH, 

with a sulphide, or whether polymerisation ‘had taken place. With 
amylic and phenylic hydrosulphides, in the presence of an equivalent 
amount of sodium ethoxide, they did react, yielding compounds of the 
type, R-SO,* CH,*CH(SR!):CH,°SR!, which could be oxidised to tri- 
sulphones, R-SO," *OH,: CH(SO, -R}). CH,°SO,°R'; these compounds were 
all oils, except SO, Ph: CH, -CH(SPh): OH, ‘SPh, which is crystalline 
(Otto, Abstr., 1895, i, 230). The dibromides experimented with were 
those of phenylallyl-, paratolylallyl-, orthotolylallyl-, @-naphthyl- 
allyl-, and a-naphthylallyl-sulphones [R= Ph; C,H,Me; C,,H,]. In 
the one case of phenylallylsulphone dibromide and potassium sulphide, 
the reaction is abnormal; the product, which melts at 157—158°, 


appears to have the constitution | $0,Ph- CH,: cH<i. ] O; when 
22 


oxidised, it yields the disulphone, $0,Ph-CH,- CHC i , a crystalline 


powder which is still unmelted at 230°. The well-characterised sub- 
stances obtained in the investigation are enumerated below, with 
their melting points; of those obtained only as oils, no further 
mention is made. 
Phenylallyl derivatives.—(SO,Ph: C,H,:S),0, 157—158° ; 
so, Ph: C, H, ‘SO, 

above 230° ; SO,Ph:C,H,(SO,° “C H,,)e» 120°. Paratolylallyl derivatives. 
—O,H,Me-SO,°0,H,:S, 180—181°; ©,H,Me-SO,:C,H,:SO,, above 
200° 5 O, H,Me- 80," C 3H,(SO,°C,H, =a 112— “113°; 

C,H,Me- 80,° re .H,(SO, Ph),, 
88°5°. Orthotolylallyl derivatives. ~—None well characterised. $-Naph- 
thylallyl derivatives. —C,,H,*SO,°C,H,-S, amorphous ; 

C, ,H,°SO,° O, H (80," C;H,,)o» 


136°. a-Maphthylallyl ‘derivatives. ~¢ H,* so, *C,H,:S, amorphous. 
C. F. B. 


Condensation Products of Aldehydes with Phenols and 
Phenolic Acids. By Lrorotp Kant (Ber., 1898, 31, 143—151).— 
Baeyer and others have shown that formaldehyde reacts with phenols 
in the proportion of one molecule of aldehyde to two of the phenol. 

Caro’s methylenedipyrogallol (Abstr., 1892, 856) is best obtained 
by the following method. A solution of pyrogallol (50 grams) in 
water (250 c.c.) is mixed with 15 grams of a 40 per cent. solution of 
formaldehyde, and concentrated hydrochloric acid (about 125 c.c.) is 
added to the mixture until no further precipitate is obtained, care 
being taken that the whole is well stirred. When the dry compound 
is dissolved in about 10 times its weight of concentrated sulphuric 
acid, kept in a stoppered vessel for 24 hours, and then exposed to the 
air in an open dish, formopyrogallaurin, 
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is deposited in the form of black, opaque, crystalline aggregates. It 
is best purified by dissolving it in boiling water and precipitating with 
hot, alcoholic hydrogen chloride. It readily dissolves in alkalis, yielding 
green solutions, and in alkali carbonates, yielding brown solutions. 

A compound, C,,H,,0,+}H,O, is obtained when a solution of 
pyrogallol (50 grams) in water (200 c.c.) is mixed with acetaldehyde 
(8'8 grams) and hydrochloric acid (125—150 c.c.), and then warmed 
on the water bath until no further precipitate is obtained. When 
recrystallised from 50 per cent. alcohol, it forms colourless needles or 
prisms sparingly soluble in absolute alcohol, ether, acetone, methylic 
alcohol, and ethylic acetate, and dissolves slowly in alkali carbonates, 
readily in alkalis, but not in concentrated sulphuric acid ; when heated, 
it decomposes without melting, and does not yield a dye. 

Methylenedinaphthoresorcinol, CH.[C,,H,(OH),],, after drying at 
130°, forms a colourless, crystalline powder, composed of irregular 
plates ; it crystallises from boiling water in needles, melts at 164°5°, and 
is readily soluble in alcohol, ether, acetic acid, or alkalis. It dissolves 
in cold, concentrated sulphuric acid, yielding formaldehydehydroxy- 


naphthofluorone, O:C,jH; <4 >C;oH;"OH, which is deposited, as the 


solution becomes dilute, in the form of small, opaque, brownish 
crystals ; this may be purified by recrystallisation from acetic acid, in 
which it dissolves,'yielding a yellow solution with a green fluorescence, 
but it is insoluble in ether, benzene, or acetone. 

A theoretical yield of methylenedisalicylic acid is obtained by Geigy 
and Co.’s method (D. R. P. No. 49970) ; it can readily be obtained in 
crystalline form, is only sparingly soluble in water, but dissolves 
readily in alcohol or acetic acid. It melts at 242° (Geigy gives 238°). 
Formaurindicarboxylic acid, COOH*C,H,0:CH-C,H,(OH):COOH, is 
obtained when the above acid, dried at 120°, is dissolved in 10 
times its weight of cold sulphuric acid and the solution, while kept 
quite cold, is treated with nitrosulphonic acid in amount corresponding 
with 1 mol. N,O,; on pouring the product into cold water, the dye 
is deposited in the form of orange-coloured flocks. It is best purified 
by conversion into its colourless sulphurous acid derivative, which can 
then be decomposed by warming with dilute acids. The calciwm, 
barium, and aluminium salts are insoluble in water. Methylenedi- 
cresotic acid is obtained when orthocresotic acid (2 parts), 40 per cent. 
formaldehyde (1 part), and concentrated hydrochloric acid (8 parts) 
are heated on the water bath; it crystallises from alcohol or acetic 
acid in prisms, melts and decomposes at 276—277°, and is moderately 
soluble in ether. 

When resorcylic acid (10 grams) is mixed with concentrated hydro- 
chloric acid and acetaldehyde (1°42 grams), and the mixture allowed 
to remain for several days, a colourless, amorphous product, formed by 
the condensation of two molecules of the aldehyde with two of resor- 
cylic acid and the removal of two molecules of water, is obtained. It 
is very sparingly soluble in water, more readily in alcohol, ether, 
acetic acid, or ethylic acetate, but cannot be obtained in a crystalline 
form ; it decomposes when heated, but does not melt. 


0:C,H,(OH),:CH-C,H,(OH), [0 : (OH), =4:3:5; 3':4':5', 
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When gallic acid (100 grams) is covered with concentrated sul- 
phuric acid and then treated with acetaldehyde (12-9 grams), condensa- 
tion takes place slowly ; at the end of 48 hours, the mixture is poured 
into water, the product boiled with water to remove unaltered gallic 
acid, and recrystallised several times from 50 per cent. alcohol. 
Prismatic crystals are thus obtained, which are soluble in alcohol, 
ether, alkalis, and alkali carbonates, and have the composition 
C,3H,,0,. 

Benzaldehyde and gallic acid yield a condensation product, C,,H,,0,, 
which crystallises from 50 per cent. acetic acid in opaque, nodular 
crystals which are insoluble in water. J.J.5. 


Products of the Action of Formaldehyde on Gallic Acid. 
By Ricuarp Méutau and Leopotp Kaut (Ber., 1898, 31, 259—266. 
Compare Caro, Abstr., 1892, 855).—Four methylenedigallic acids have 
been obtained by the action of formaldehyde on gallic acid. 

(1) Sparingly soluble, crystalline methylenedigallic acid. Caro’s 
method gives a 20 per cent. yield of this acid, but a 57 per cent. yield 
may be obtained by the following method. Hot concentrated hydro- 
chloric acid (375 grams) and 40 per cent. formaldehyde solution (60 
grams) are added to a hot solution of gallic acid (100 grams) in water 
(1125 grams) contained in a reflux apparatus and placed on a boiling 
water bath. The contents of the flask are kept well stirred during the 
mixing. When no more precipitate is formed, the mixture is cooled 
and filtered, the residue is well washed, boiled-with water, and filtered 
while hot, and then washed with alcohol and ether to remove colouring 
matter. It is a light, crystalline powder which becomes strongly 
electric on rubbing, is extremely sparingly soluble in hot water, but 
dissolves somewhat more readily in dilute or absolute alcohol, from 
which it crystallises in long, white needles. Its alkaline solutions 
readily turn red on exposure to the air. When heated, it chars and 
decomposes without melting. The anhydride, C,,H,,0O,, probably 
C5H(OH),<oo-0- to CeH(OH)s, is formed when a saturated alco- 
holic solution of the acid is boiled for some time; and the acid is 
completely converted into this anhydride when heated with 95 per 
cent. alcohol (5 parts) for an hour at 105° in sealed tubes, The 
anhydride is insoluble in water, alcohol, or ether, but soluble in con- 
centrated sulphuric acid, yielding a yellow solution, and also in alkalis 
or alkali carbonates. 

(2) A readily soluble crystalline methylenedigallic acid is deposited 
in the form of long, white needles when the hot aqueous washings from 
acid No. 1 are allowed to stand for some time. A better yield is 
obtained when 100 grams of gallic acid, 40 grams of formaldehyde 
solution, and 1500 grams of dilute hydrochloric acid (1 of acid to 4 of 
water) are heated for an hour on a briskly boiling water bath ; the 
crude acid is filtered, washed with cold water until free from hydrogen 
chloride, and then extracted with boiling water; the yield is 30—40 
per cent. It is moderately soluble in boiling water, readily in alcohol 
and ether, and when boiled with a quantity of water insufficient to dissolve 
it, together with a few drops of concentrated hydrochloric acid, it yields 
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an anhydride, C,,H,.0,,, which can also be obtained by heating the 
acid with water at 110° for 2—3 hours ; it forms large, reddish-coloured, 
rhombic crystals. 

A readily soluble, amorphous methylenedigallic acid (No. 3) is 
deposited when the aqueous extracts from Caro’s acid are allowed to 
remain for a week; it is also obtained when acid No. 2 is kept for 
several months in dilute hydrochloric acid solution. It is fairly readily 
soluble in hot water, very readily in alcohol, and dissolves in concen- 
trated sulphuric acid, yielding a reddish-brown solution. Its phenyl- 
hydrazine salt is readily soluble in alcohol, but cannot be obtained in a 
crystalline condition from this solvent. When the acid is boiled for 
some time with alcohol, it is converted into the anhydride, C,,H,,.0,, 
which forms minute, prismatic crystals. It is insoluble in water and 
alcohol, but dissolves in alkalis, and is not identical with the anhydride 
obtained from Caro’s acid. 

A sparingly soluble, amorphous methylenegallic acid (No. 4) is 
readily obtained by Kleeberg’s method (Abstr., 1891, 1199); the crude 
acid is digested several times with hot water, in order to remove acid 
No. 3. It isalso obtained when acid No. 3 is heated with formaldehyde 
and hydrochloric acid on the water bath. It is very sparingly soluble in 
alcohol, acetone, acetic acid, and benzene, but dissolves in alkalis and 
alkali carbonates. The acid and also the anhydride, C,,H,,0,,, have 
been previously described by Baeyer (this Journal, 1873, 501) and by 
Kleeberg (Joc. cit.), who, however, ascribed somewhat different com- 
positions to them. 

Acids Nos. 1 and 2 are readily converted into acid No. 3, and this 
in its turn into acid No. 4. J.J.8. 


Formaldehydetrihydroxyfluoronedicarboxylic Acid. By 
Ricnarp Méutau and Leopotp Kaut (Ber., 1898, 31, 266—271).— 
Ten grams of the sparingly soluble crystalline methylenedigallic acid 
(see previous abstract), previously dried at 100°, is dissolved in about 
300 grams of concentrated sulphuric acid at a temperature below 70°, 
care being taken that the mass is kept well stirred ; after cooling to 
the ordinary temperature, the requisite quantity of nitrosyl sulphate 
is added and the whole allowed to remain for 24 hours. The dye, 
C,,H,O,, may be obtained in a crystalline form by exposing the 
sulphuric acid solution to the atmosphere in flat dishes ; it may also be 
precipitated by adding first diluted sulphuric acid (1:1) carefully so 
that the temperature does not rise above 35°, and then a still more 
dilute solution (1:10). It is a violet, crystalline powder, but 
sparingly soluble in boiling water, and practically insoluble in the 
usual solvents; it dissolves in concentrated sulphuric acid but does 
not yield a fluorescent solution. It forms sparingly soluble lakes with 
metallic oxides ; calctwm and barium salts form blue, flocculent pre- 
cipitates. When heated with anhydrous sodium acetate and acetic 
anhydride, the acid yields an acetyl derivative, 

COOH: C,H(OAc),* CH- -O, 
6  H(0Ac), 7 
which crystallises from alcohol in colourless, glistening plates melting at 
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140°5—141°5°; this is sparingly soluble in most solvents, dissolves to 
a coleurless solution in sulphuric acid, but this gradually turns red, 
probably owing to hydrolysis. A benzoyl derivative, C,,H,,O,3, was 
also obtained by the aid of benzoic chloride ; after dissolution in hot 
benzene and precipitation with hot alcohol, it forms large crystals 
melting at 250°5—252°5°.  Formaldehydetrihydroxyfluoronedicarb- 
oxylic acid, when reduced with sodium carbonate and glucose, yields 
tetrahydroxyxanthendicarboxylic acid, 


COOH: 0,H(OH),<C%$0,H(OH),- COOH [COOH : (0H), = 


1:3:4 and 1’:3':4']. 

After several crystallisations from dilute alcohol (50 per cent.), it 
is obtained in spherical aggregates of prisms. Its solution in con- 
centrated sulphuric acid turns cherry red on the addition of sodium 
hydroxide. When heated, it decomposes without melting, and when 
distilled with zinc dust yields xanthen. Its tetracetyl derivative, after 
recrystallisation from 50 per cent. acetic acid, forms glistening, colour- 
less plates melting at 241°. J.J.5. 


Phthaleins of Orthosulphobenzoic Anhydride. By M. D. 
Sonon (Amer. Chem. J., 1898, 20, 127—129).—Dimethylanilinesulphon- 
phihalein, SOQ, Okt C(C,HyNMe,). prepared by heating a mix- 
ture of dimethylaniline (2 mols.), orthosulphobenzoic anhydride 
(1 mol.), and phosphorus oxychloride on the water bath for a short 
period, is a bluish-black, brittle substance which dissolves in hot 
water giving a bright blue solution that dyes silk or wool the same 
colour. It is soluble in alcohol, but insoluble in ether, benzene, light 
petroleum, and chloroform ; in dilute hydrochloric acid, it dissolves, 
giving a green solution which becomes yellow when excess of acid is 
added, and pink on the addition of alkali. The sulphonphthalein is 
not affected by reducing agents. 

Diethylanilinesulphonphthalein possesses similar properties to those 
of the methyl compound. W. A. D. 


Preparation of Phenylrosinduline. By Lupwie Pav (Chem. 
Centr., 1897, i, 1168; from Chem. Rund., 1897, 146—147).—The 
author describes the following new method of preparing phenylrosin- 
duline. 5°8 grams of dry paranitrobenzeneazo-a-naphthylamine and 15 
grams of aniline are kept at 160—165° for 2 hours in an oil bath, 
and the product boiled with dilute hydrochloric acid ; the insoluble 
residue is then dissolved in boiling alcohol of 94° (Tralles), the solution 
filtered after 24 hours, and decomposed with sodium hydroxide 
solution. When purified by washing with alcohol of 50°, dissolving in 
alcohol of 94° and decomposing with sodium hydroxide, the phenyl- 
rosinduline melts at 229—230°. 

If the above mixture is kept at 190—200° for 5 hours, the product 
obtained is not completely soluble in a solution of hydrochloric acid 
in alcohol, and gives a poorer yield of phenylrosinduline of a lower melt- 
ing point and a bluer shade. By the action of 10 grams of aniline on 
5 grams of benzeneazo-a-naphthylamine hydrochloride at 160° for 8 


ORGANIC CHEMISTRY. 2638 


hours, only 2°5 grams of phenylrosinduline was obtained ; it melted 
at 225° and had a darker colour (compare Fischer and Hepp, Abstr., 
1888, 1291). E. W. W. 


Oxidation of Naphthalene by Potassium Permanganate. 
By JosepH Tcnerniac (Ber., 1898, 31, 139).—A reply to Prochdzka 
(this vol.,i, 201). The author states that he has already given details 
for the oxidation of naphthalene by permanganate and also by man- 
ganate in his patent specifications. J.J.58. 


Naphthalene- and Orthotoluene-thiosulphonic Acids. By 
Jutius TRorcER and W. Grotue (J. pr. Chem., 1897, [ii], 56, 470—475). 
—The potassium salts of these acids, R*SO,°SK, are obtained by add- 
ing the sulphonic chloride, R-SO,Cl, gradually to alcoholic potassium 
sulphide, warming at first ; the solution is filtered from the potassium 
chloride and evaporated to crystallisation ; it is difficult to obtain a 
product quite free from potassium chloride. The thiosulphonates 
of a- and f-naphthalene and of orthotoluene were prepared 
[R=C,,H,; C,H,Me]. C. F. B. 


Constituents of Oil of Roses and Allied Ethereal Oils. B 
Jutius BERTRAM and EpuarD GILDEMEISTER (J. pr. Chem., 1897, ii}, 
56, 506—514).—A reply to H. Erdmann (this vol., i, 36, 37). It is 
shown that geraniol, as issued by Schimmel of Leipzig, does not con- 
tain chlorine compounds, and it is argued that geraniol is preferable 
to rhodinol as a name for the constituent C,,H,,0 common to oil of 
roses and oil of geranium. C. F. B. 


Rhodinol. By Turopor Poteck (Ber., 1898, 31, 29—30).—The 
author protests against the use of the term rhodinol for /-citronellol, 
C,,H,,O (Tiemann and Schmidt, Abstr., 1896, i, 384) ; he had already 
applied it to a substance, C,,H,.O, which occurs in German and Turkish 
rose-oil (Abstr., 1891, i, 323). OC. F. B. 


The Rhodinol Question. By Tuzonor Poxeck (J. pr. Chem., 1897, 
[ii], 56, 515—519. Compare H. Erdmann, this vol., i, 37, and preced- 
ing abstract).—The use of rhodinol is advocated as a name for the 
constituent C,,H,,.O common to oil of roses and oil of geranium. 


C. F. B. 


Camphoronic Acid, Camphoranic Acid, and £-Hydroxy- 
camphoronic Acid. By Jutius Brent (Annalen, 1897,299, 131—160. 
Compare Abstr., 1896, i, 653).—Bromanhydrocamphoronic chloride 
(Abstr., 1895, i, 242) erystallises in the monosymmetric system ; 
a:b:c¢=0°75904 : 1: 0°78082, 8B =87°53’. a-Methylic bromanhydrocam- 
phoronate crystallises in the rhombic system; a:b:c = 0°91366:1:1°0434. 
The B-methylic salt (m. p. 142°) separates from ether in crystals belong- 
ing to the same system ; a@:6:c=0°69502: 1 : 0°42516. 

Dimethylic camphoranate separates from methylic alcohol in crystals 
belonging to the rhombic system ; a@:b:c=0°91153:1:0°70741. The 
methylic hydrogen salt crystallises from water in the same system and 
contains 1H,0; a:6:c=0°6523:1:0°72565. The anhydrous salt 
separates from ether in tetragonal crystals; a@:c=1: 1°9458. 
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The paper gives a detailed account of compounds already described 
by the author (Joc. cit.). M. O. F. 


Isoacetophorone and Camphorone. By Jutius Brepr and 
Retard Riser (Annalen, 1897, 299, 160—192. Compare Kerp, 
Abstr., 1896, i, 447).—Kerp has shown that camphorone, the ketone, 
C©,H,,0, obtained by distilling calcium camphorate, is not identical 
with the isomeric substance produced from acetone under the influence 
of sodium ethoxide. The authors have independently arrived at the 
same conclusion, and find that the ketone has the same properties 
whether prepared by the action of quicklime or of sodium ethoxide. 
This ketone, which Kerp called isophorone, the authors refer to as 
isoacetophorone, with the double purpose of indicating its origin, and 
avoiding confusion with isocamphorone. 

Isoacetophorone phenylhydrazone, C,,H.,N., crystallises from dilute 
alcohol in long, pale yellow needles, and melts at 68°. It is very unsta- 
ble, and rapidly becomes brown on exposure to the air. Isoacetophorone 
yields two oximes, melting at 75° and 100°; these have been described 
by Kerp (Joc. cit.) and Tissier respectively. The former crystallises 
in the hexagonal system; a:c=1:0°4676. The latter forms tri- 
clinic crystals ; a:b:¢=0°9930:1:0°6502. a =115° 36)’, B= 101° 56, 
y = 98° 26’. 

When isoacetophorone is suspended in water, and oxidised with 
potassium permanganate, it yields the monobasic acid, C,H,,O,, the 
ketonic acid, C,H,,0,, the lactone, C,H,,0,, and the dibasic acid, 
O,H,,0,. ; 

The acid, C,H, ,0,, is obtained by repeated distillation of the fraction 
of the oxidation product which boils at 195—210° under a pressure of 
14 mm. ; it melts at 99—100°. The acid separates alike from water 
and from a mixture of ether and light petroleum, in large, transparent, 
hemimorphic crystals belonging to the rhombic system; a:b:c= 
0°6749:1:1:1016. The calcium salt crystallises from water, and 
contains 2H,0O. 

The ketonic acid, C,H,,0,, is derived from the fraction which boils 
at 125—150° under a pressure of 14 mm. ; the calciwm salt crystallises 
from water and contains 1H,O. The ethylic salt boils at 104° under a 
pressure of 14mm. The oaime dissolves readily in organic solvents 
excepting light petroleum. 

The lactone, C,H,,0,, is obtained from the portion of the oxidation 
product which boils at 75—-100° under a pressure of 14 mm. Treat- 
ment with boiling, concentrated alkali s regenerates the ketonic acid, 
from which it is derived by elimination of the elements of water. 

The acid, C,H,,0,, erystallises from water, and melts at 139—140°. 
It is dibasic, and the anhydride boils at 104° under a pressure of 11 mm. 
The anilic acid (compare Abstr., 1897, i, 267) crystallises in lustrous 
leaflets ; the anil crystallises from alcohol in prismatic needles, and 
melts at 85—86°. 

Further oxidation of the ketonic acid, C,H,,0,, in alkaline solution 
with potassium permanganate gives rise to unsymmetrical dimethyl- 
succinic acid. 

The authors represent the constitution of acetophorone (m. p. 28°) 
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by the a * CO(CH:CMe,),, isoacetophorone by the formula 


OMe<CH 0 -OMe >On, and camphorone by one or other of the ex- 


pressions CMe,: a a. and CH,:CMe: onc, “* poe 


*M. O. F. 


Camphorone, Isophorone, and Mesitylic Oxide. By WitHELM 
Kerp and Frieprich MU ier (Annalen, 1897, 209, 193—235. Com- 
pare Abstr., 1896, i, 447, and preceding abstract).—For reasons 
which are stated in ‘the paper, the authors consider that isophorone is 
A'-trimethyl-1 : 3 : 3-cyclohexenone-5 (compare Knoevenagel and C. 
Fischer, Abstr., 1897, i, 611); they admit, however, that its behaviour 
on oxidation is more in agreement with the formula ascribed to it 
(isoacetophorone) by Bredt and Riibel. It is not improbable that the 
ketone is really a mixture of both isomerides. The view which is 
ultimately taken of the constitution of xylitone, C,,.H,,O, the product 
of the condensation of acetone (1 mol.) with isophorone, must of course 
depend on the structure of the latter. 

Isophorone boils at 98—100° under a pressure of 16 mm. The 
dibromide, C,H,,Br,0, is an unstable oil, which readily loses hydrogen 
bromide in the desiccator. 

Trimethyl-1 : 3 : 3-cyclohexanone-5-sulphonic acid, 

, CMe,°CH, 
CH,<69_? oH? > CMe’ S0,H, 
is obtained by the action of sulphurous acid on isophorone in aqueous 
suspension. The sodiwm salt separates from water and from alcohol in 
large crystals ; the barium salt contains 2H,O. 

Methylisobutylketosulphonic acid, SO,H: OMe,’ CH,* COMe, has been 
obtained from mesitylic oxide and sulphurous acid by Pinner (Abstr., 
1882, 941), in the form of a sodium salt. The bariwm salt crystallises 
in lustrous leaflets containing 2H,O, and the silver salt is very 
sensitive to light and heat.  Methylisobutylketoximesulphonic acid, 
NOH: C,H, ,‘SO,H, crystallises from absolute alcohol, and melts and 
decomposes at 185—190°. The sodiwm salt separates from alcohol in 
white needles and melts, evolving gas, at 218° ; the bariwm salt crystal- 
lises from alcohol in leaflets, and contains 1H 50. 

Trimethyl-1 : 3 : 3-amido-5-cy peaner (dikydroisophorylamine), 

CMe, 
CHMe<o” -CH(NH,) CH, 
obtained from isophorone and ammonium formate, boils at 183—185° ; 
the hydrochloride does not melt below 250°. The oxalate erystal- 
lises in white leaflets and melts at 221°5°; the carbamide melts at 
125—125°5°. 

Oxidation of isophorone with potassium permanganate yields un- 
symmetrical dimethylsuccinic acid, along with an acid, C,H,,0,, which 
crystallises from water in large, rhombic plates, and separates from 
benzene in stellate aggregates of prisms ; it melts at 102—103°. 

Metanitrobenzylideneisophorone, CyH,,0:CH:C,H,*NO,, is obtained 
by passing hydrogen chloride into a solution of metanitrobenzaldehyde 
in isophorone heated on the water bath ; it crystallises from a mixture 
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of chloroform and light petroleum in small, sulphur-yellow needles and 
melts at 159—161°. 

Xylitone, C,.H,,0, a viscous, yellowish oil, obtained as a bye- 
product in the preparation of isophorone, boils at 120—122° under 
a pressure of 14 mm., and has the odour of geranium oil. The oxime 
boils at 162—164° under a pressure of 14mm. The ketone is readily 
oxidised by potassium permanganate, which gives rise to acetic and 
unsymmetrical dimethylsuceinic acids. Benzylidenexylitone, 

C,,H,,0:CHPh, 
boils at 230—240° under a pressure of 14 mm. 

Dihydrocamphoronesulphonic acid, C,H,,0°SO,H, obtained by the 
action of sulphurous acid on camphorone, crystallises from a mixture 
of ether and alcohol, and dissolves very readily in water; the barium 
salt contains 2H,O. 

B-Camphorone, C,H,,0, is obtained by the action of alkalis on di- 
hydrocamphoronesulphonic acid ; it boils at 79—80° under a pressure 
of 14 mm. The oxime crystallises from alcohol and melts at 82—82°5°. 
A mixture of #-camphorone and benzaldehyde, when treated with 
alcoholic sodium ethoxide, yields a compound which boils at 200—205° 
under a pressure of 14 mm. M. O. F. 


Bitter Almond Water. By Paut Fromm (Chem. Centr., 1897, i, 
1101 ; from Apoth. Zeit., 12, 254—257).—The so-called artificial bitter 
almond water contains hydrocyanic acid, benzaldehyde, benzaldehyde- 
cyanhydrin, water, and alcohol, whilst that obtained by distilling bitter 
almonds contains not only these compounds, but also small quantities 
of ammonia and of (amido?) substances which have a peculiar odour, 
and whose physiological action has not been investigated. The benz- 
aldehyde-cyanhydrin does not distil over as such, but is formed in the 
distillate at first comparatively quickly, and then more slowly during 
about 8 days; after this time, however, combination ceases, although 
free benzaldehyde and free hydrocyanic acid are still present. 

Analyses of samples of bitter almond water obtained from various 
firms are given, and show percentages of uncombined hydrogen 
cyanide varying from 6°41 to 17°64 of the total present. The author 
determines the quantity of benzaldehyde volumetrically by a modifica- 
tion of Denner’s method of forming the hydrazone and then decompos- 
ing it with iodine (V. Meyer), which is said to give fairly concordant 
results, although those quoted are constantly 20 per cent. too low. In 
order to distinguish the artificial from the real product, advantage is 
taken of the fact that, whilst the latter is practically free from chlorine, 
the former contains small quantities derived from the commercial 
benzaldehyde used. Ten c.c. of the water are treated with 20 c.c. of 
hydrogen peroxide solution free from hydrochloric acid, and then 
warmed with 2—3 grams of pure sodium hydroxide until the bitter 
almond odour disappears; the residue obtained by evaporating and 
gently igniting is then tested with silver nitrate. E. W. W. 


Action of Nitric Acid on Desmotroposantonin. By AmERico 
Anpreoccer (Real. Accad. Linc., 1896, [v], 5, ii, 309—313),—The 
production of desmotroposantonin by the action of hydrogen chloride 
or bromide on santonin may be explained on the assumption that the 
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halogen hydride first attaches itself to the ketonic group, and is 
then eliminated with formation of the hydroxy-compound. This 
view is supported by the formation of an additive compound of 
santonin and nitric acid; santonin is dissolved in nitric acid of 
sp. gr. = 1°40, and the solution allowed to evaporate spontaneously, or 
it is diluted with a little water, when large crystals separate of a 
compound to which the author assigns the constitution 
CH, —-CMe: ¢- CH,: allie ead. + 
OH:-OC(NO,):CMe: O OH,: CH: CHMe: co 
This nitrate decomposes at 120—140° with formation of some 
santonin, and is quantitatively dissociated into nitric acid and 
santonin by cold water. 

Desmotroposantonin yields a mononitro-derivative of the constitution 
NO," C-OMe.¢ -C:CH,° CH 0 
OH-C-CMe: C: CH," CH: CHMe: CO, 
this crystallises in beautiful, yellow prisms, melting with decom- 
position at 191°, and gives a red sodio-derivative. On treatment with 
concentrated nitric acid at the ordinary temperature, desmotropo- 
santonin yields a small proportion of a mitroxy-derivative which 

O- CMe.C- 
NO,*0-CH-CMe:C-’ 
colourless prisms melting and decomposing at 240°, and is accom- 
panied by a larger proportion of a substance which crystallises in 
yellow needles ; the latter melts with decomposition at 145° and gives 
an orange-coloured phenylhydrazone. W. J.P. 


with cooled dilute nitric acid ; 


probably contains the group it crystallises in 


Oxidation Products of Santonic Acid. By Luier Francesconi 
(Real. Accad. Linc., 1896, [v], 5, ii, 214—222).—Santonic acid, on 
oxidation with cold potassium permanganate (Abstr.,' 1894, i, 204), 
gives a tetracarboxylic acid, C,,.H,,.O, (a) which melts at 176°, being 
converted into the monanhydride, melting at 193°, of an isomeric 
acid (8). The a-acid has the specific rotation [a]p= + 28°56°, yields a 
liquid tetramethylic salt having [a])= +56°02°, and with acetic anhy- 
dride gives a dianhydride melting at 134°. The dianhydride takes up 
water yielding the a-acid, whilst the monanhydride combines with 
water to give the f-acid ; the a-acid crystallises unaltered from boiling 
hydrochloric acid, but yields the B-acid when heated with hydrochloric 
acid at 180°. The f-acid, which is not altered by heating with hydro- 
chloric acid at 180°, has the specific rotation [a])= +29°16°, and 
yields an inactive tetramethylic salt melting at 101°. Neither acid 
combines with hydroxylamine, phenylhydrazine, or bromine, nor 
decolorises permanganate. The author concludes that the a-acid is 
the cis-compound of the constitution, 

COOH: Me-CH: CH," COOH 
COOH: CMe-CH: CH, CH,* COOH’ 
whilst the B-acid is probably the érans-isomeride. 

The a-acid, when heated with soda at 250—260°, gives hydrogen, 
carbonic anhydride, acetic acid, and a tribasic acid of the composition 
C,,H,,0,, which is a mixture of a racemic inactive acid melting at 
125° with a dextrorotatory isomeride of lower melting point. These 

wu 2 


268 ABSTRACTS OF CHEMICAL PAPERS. 


acids do not combine with hydroxylamine, phenylhydrazine, or bromine, 
and do not decolorise cold permanganate ; the constitutions 

COOH: CHMe:-CH(CH,:CH,° COOH), 
and COOH-CHMe- CH(CH,°COOH):CH,:CH,:CH,:COOH are as- 
signed to the racemic and active acids respectively. 

On heating the a-acid with soda at 380—400°, an oil of mint-like 
odour distils which consists of a ketone, C,H,,O, boiling at 169—171°; 
as it is inactive, it is probably a ketoethylhexamethylene of the consti- 
tution, CHE GH? Gyp2>00, derived from the racemic tribasic acid, 
©,,H,,0, On heating with red phosphorus and hydriodic acid, it 
yields a hydrocarbon, C,H,,, of pleasant aromatic odour, boiling at 134°, 
which absorbs bromine with liberation of hydrogen bromide ; it is 
probably an ethylhexamethylene. 

The a-acid, C,,H,,0,, is converted at 260—280° into the anhydride, 
C,,.H,,0,, of a dibasic ketonic acid; the acid, C,,H,,0;, melts at 
213—216° yielding the anhydride, and after crystallisation from water 
has the specific rotation [a ])= — 128°1°, whilst the crystals deposited 
from hydrochloric acid solution give the value [a],=-—117°'7°. The 
dimethylic salt melts at 92—93°; that prepared from methylic alcohol 
and hydrogen chloride has the specific rotation [ a])= —106°6°, whilst 
a sample made from the silver salt and methylic iodide gave the 
value [a] )>= —111°4°. The monomethylic salt crystallises with $H,0, 
and has the specific rotation [a])= — 94°5°; it loses its water at 90°, 
and yields an anhydride melting at 135° on further heating. The 
dimethylic salt gives an oxime having the specific rotation 
[a]p>= +25°62°; the acid yields an oxime melting at 188°, and an 
anhydride, C,.H,,0,, melting at 196°. Since the ketonic acid, C,,H,,0,, 
is a derivative of the monanhydride of the f-tribasic acid, several 
constitutions are possible for it. Wed. 


Chrysotoxin. By C. Jacosy (Chem. Centr., 1897, i, 483 ; from 
Pharm. Centr. H., 38, 58).—Spasmotin or sphacelotoxin is not a homo- 
geneous compound. Three substances, which possess similar therapeutic 
properties, were obtained from ergot, namely, sphacelotoxin, secalintoxin 
(a compound of sphacelotoxin with the inactive secalin), and chrysotoxin 
(a compound of sphacelotoxin with the inactive ergochrysin, C,,H,,0,), 
identical with spasmotin. Chrysotoxin is pharmacologically as valuable 
as ergot, keeps unchanged for years, and in the form of its very soluble 
sodium compound is especially suitable for injecting. E. W. W. 


Sphacelotoxin, the Active Principle of Ergot. By ©. Jacony 
(Chem. Centr., 1897, i, 1059—1060; from Arch. expt. Path. Pharm., 
39, 85—143. Compare preceding abstract).—Chrysotoxin, C,,H,.0p, 
which possesses the active properties of ergot of rye, is precipitated 
from the ethereal extract by light petroleum, and after repeatedly dis- 
solving and precipitating, is obtained as a yellow, tasteless,and odourless 
powder. It crystallises in needles from a saturated solution in ether ; 
it is easily soluble in most organic solvents, but is insoluble in light 
petroleum, water, and dilute acids. It is very slightly soluble in 
alkalis and ammonia, and since it is precipitated from such solutions by 
carbonic anhydride, its composition is probably more analogous to that 
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of a phenol than to that of an acid. These alkaline solutions undergo 
gradual decomposition, and after keeping some time are no longer pre- 
cipitated by carbonic anhydride or acetic acid, but with hydrochloric 
acid yield a red precipitate of the inactive ergochrysinic acid. 

Secalintoxin, C,,H,,N,0,, which has a physiological action similar to 
that of chrysotoxin but quite unlike that of Kobert’s cornutin, is 
obtained from the ethereal extract by shaking it with acetic acid and 
precipitating the acid extract with sodium carbonate. It is very 
easily soluble in alcohol, ethylic acetate, benzene, and chloroform, 
slightly so in ether, very slightly in water, and insoluble in light 
petroleum. It is only slightly soluble in alkalis, and cannot be precipi- 
tated from such solutions, but dissolves easily in acids. The oxalate 
may be prepared by precipitating its ethereal solution with an alcoholic 
solution of oxalic acid. 

Ergochrysin is obtained as an inactive, yellow substance by repeatedly 
dissolving chrysotoxin in glacial acetic acid and precipitating with 
water. ; 

Secalin, C,,H,;N,O,,, which is prepared by adding light petroleum 
to the ethereal solution of secalintoxin, is inactive, and crystallises in 
needles ; it dissolves in a dilute solution of ammonia or sodium hydr- 
oxide. With alcohol and hydrochloric acid, it gives an intense violet 
coloration. 

Chrysotoxin and secalintoxin owe their active properties to sphacelo- 
toxin, which was obtained as a tar, and contains no nitrogen. It is 
converted into the inactive ergochrysin by the action of alkalis dis- 
solved in alcohol. Sphacelotoxin probably occurs in these substances 
in a state of combination. E. W. W. 


A New Reaction of, and a New Substance obtained from, 
Gambier Catechu. By Kart Dietericn (Chem. Centir., 1897, i, 
245; from Pharm. Centr.-H., 3'7, 855—860).—Two extracts of catechu 
are known in trade, the one, the real Pegu catechu, is obtained from 
the sapwood of Acacia Catechu, the other, Gambier catechu, obtained 
from Uncaria Gambier. The author finds that the latter furnishes the 
following characteristic reaction. When it is hydrolysed with a cold 
aqueous or alcoholic solution of potassium hydroxide and the alkaline 
solution shaken with light petroleum of sp. gr. = 0°7, the latter acquires 
a fine, green fluorescence ; the substance dissolved can be obtained as 
a brittle, resinous mass which is insoluble in water and contains no 
nitrogen. A 2 per cent. solution of Gambier catechu in alcohol, when 
boiled for 10 minutes with dilute hydrochloric acid, gives a blood-red 
coloration; on the other hand, the red colour of solution of Pegu 
catechu almost entirely disappears on boiling with hydrochloric acid. 
Both kinds give green colorations with ferric chloride in alcoholic solu- 
tion, but in the case of Pegu catechu the solution rapidly becomes 
brown, and gives a dark-brown precipitate which turns bluish-violet 
with alkalis. With ferrous salts, solutions of Gambier catechu give a 
green and Pegu catechu a grey coloration. When alcoholic potash 
solution is added to a dilute solution of Pegu catechu in alcohol, a 
violet precipitate is formed ; Gambier catechu gives a yellowish-white 
precipitate. Gambier catechu is partially soluble in alcohol, and forms 
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a clear solution, whilst Pegu catechu is sparingly soluble and forms a 
turbid solution. E. W. W. 


Pyridine Periodides. By P. F. TrowsrincE (Journ. Amer. Chem. 
Soc., 1897, 19,:322—331. Compare Abstr., 1896, 186, 316).—Pyridine 
methyl pentiodide, obtained when pyridine is added to an alcoholic 
solution of iodine containing methylic iodide, melts at 445°. Pyridine 
methyl heptiodide produced by the action of excess of iodine on pyridine 
methiodide in alcoholic solution, crystallises from dilute alcohol in 
slender, green needles melting at 26°; no higher periodide has been 
prepared. 

Pyridine ethyl pentiodide forms black crystals melting at 83°, but 
as a compound of this nature should melt below 44°, the author thinks 
it probable that it may be ethylpyridine hydriodide tetriodide, 

C,NH,Et,HI,I,. 

Pyridine hydriodide, C;NH,;,HI + H,O, forms white, needle-shaped 
crystals melting at 268° with some decomposition ; if kept, it becomes 
brown and gives off pyridine. The hydriodide, C;NH,,HI, is made by 
adding freshly distilled hydriodic acid to well-cooled, pure pyridine ; 
the white crystals, melting at 100°, can be recrystallised from water 
without taking up H,0O. 

Pyridine hydrogen di-iodide prepared by treating pyridine with hydr- 
iodic acid containing iodine, or by adding an alcoholic solution of iodine 
to pure pyridine hydriodide, crystallises in dark brown needles melting 
at 188—191°; the pentiodide forms dark brownish-black crystals melt- 
ing at 78—-82°, and the heptiodide lustrous, green scales melting at 
63—64°. The author has been unable to prepare the corresponding 
tri-iodide. 

Pyridine ethyl tri-iodide forms bluish-black, thin, rhomboidal over- 
lapping plates melting at 51°. 

For the determination of the molecular weight of these substances, 
the freezing point method was employed, using phenol as solvent. The 
structure of these compounds is discussed, and the possibility of an 
iodine atom exerting an even valency is suggested. A. W. C. 


Direct Introduction of Hydroxyl into 3-Hydroxypyridine. 
By Ricwarp Kuprernatscu (Monatsh., 1897, 18, 613—628).—When 
3-hydroxypyridine (20 grams) is fused with potassium hydroxide 
(250 grams), a dihydroxypyridine, C,NH;(OH),, is formed ; to purify 
it, the crude product is converted into its acetyl compound, which is 
then hydrolysed by boiling water ; on cooling, pure dihydroxypyridine 
crystallises out in colourless needles or white plates, which darken on 
exposure to the air. It is easily soluble in hot water, alcohol, and 
ethylic acetate, but almost insoluble in ether, benzene, chloroform, and 
petroleum. On being heated, it darkens at 220°, and melts and de- 
composes at 248° (uncorr.). Its solutions are coloured an intense blue 
by ferric chloride. The hydrochloride, C;H;NO,,HCl + H,0, crystallises 
in colourless plates, and melts at 106° (uncorr.), the anhydrous salt 
melting at 154° (uncorr.), The platinochloride, 

(C,H,NO,),,H,PtCl, + H,O, 
crystallises in orange-red plates, and decomposes, without melting, at 
130° (uncorr.) ; both these salts are easily decomposed by water. The 
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monacetyl derivative crystallises in colourless needles, melts at 156° 
(uncorr.), and is hydrolysed when boiled with water or alcohol. 

It appears probable, from the mode of formation (compare Diamant, 
Abstr., 1896, i, 105), and from its failing to give condensation products 
with phthalic anhydride, or with orthophenylenediamine, that the new 
derivative is a 2:5-dihydroxypyridine. A pyridoguinone (diketodt- 
hydropyridine), C,H,NO,, is obtained when it is oxidised with manganic 
hydroxide in sulphuric acid solution ; this is insoluble in all ordinary 
solvents, but separates from fused acetanilide as a microcrystalline, 
brownish-violet powder. It decomposes above 200° without melting, 
and is reduced by sodium amalgam, and probably also by sulphurous 
acid, to the dihydroxy-compound from which it was prepared ; it yields 
a crystalline compound with phenylhydrazine. W. A. Dz 


B-Acetoacetylpyridyl [ 3-Acetoacetylpyridine ]. By ANpor 

Ferenczy (Monatsh., 1897, 18, 673—685).—3-Acetoacetylpyridine, 

C;NH,°CO-CH, Ae, 
is prepared by adding an ethereal solution of ethylic nicotinate (1 mol.) 
and acetone (1 mol.) to sodium ethoxide, cooled so that the temperature 
does not rise above 40°; it crystallises in soft, white needles, melts at 
85° (uncorr.), and boils at 171° under a pressure of 15 mm. It is easily 
soluble in benzene, ether, alcohol, and acetone, but only sparingly so in 
water, and its aqueous and alcoholic solutions are coloured intensely 
red by ferric chloride. The hydrochloride, C\H,NO,,HCI, crystallises 
in slender, slightly lustrous needles, and melts and decomposes at about 
92°; the platinochloride, (C,H,NO,),,H,PtCl,, forms small, reddish- 
yellow, lustrous crystals, and melts, with decomposition, at 173—175° 
(uncorr.). Two compounds of the base with mercuric chloride are 
described; the first, C,H,NO,,HCl,HgCl,, crystallises from dilute 
hydrochloric acid, and melts and decomposes at 123—125° (uncorr.) ; 
on dissolving this in alcohol, crystals of the second compound, 
C,H,NO,,HgCl,, 

melting and decomposing at 107—-110° (uncorr.), are obtained. 

The sodium derivative, C,;NH,-CO-CHNaAc, of the diketone 
crystallises in slender, white needles. A dioxime, C,H,,N,0,, is formed 
on adding hydroxylamine hydrochloride to 3-acetoacetylpyridine dis- 
solved in dilute caustic soda ; this crystallises from alcohol, is easily 
soluble in water, and melts at 79° (uncorr.); with phenylhydrazine, 
the diketone yields an oily compound, which is probably a pyrazole, 
analogous to that obtained in a similar manner from 2-acetoacetyl- 
pyridine (Micko, Abstr., 1897, i, 95); with ethylic iodide it yields an 
additive compound, which crystallises in light yellow plates and melts 
at 198—199° (uncorr.). 

3-Acetoacetylpyridine is decomposed by alkalis into acetone and 
nicotinic acid, and, on reduction with zinc dust and acetic acid, yieldsa 
keto-aleohol (probably C,;NH,-CH(OH)-CH,Ac), which melts at 
115—117°. The awrochloride, C,H,,NO,,HAuCl, isa yellow, crystalline 
powder which melts at 143—145°. 

By distilling 3-acetoacetylpyridine with zinc dust, the author obtained 
a colourless oi/, which boiled at 210—220°; its awrochloride, 

C,H,NO,HAuCl,, 
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crystallises in bright yellow needles. The paper closes with a com- 
parison between the derivatives described, and the corresponding ones 
obtained by Micko (loc. cit.) from 2-acetoacetylpyridine. W. A. D. 


Action of Ethylic Cyanacetate on Methyl Ethyl Ketone in 
Presence of Ammonia. By Ernesto GranvE (Chem. Centr, 1897, 
i, 903; from Atti R. Accad. Torino, 32).—By treating methyl ethyl 
ketone with ethylic cyanacetate in presence of aqueous ammonia and 
evaporating, an acid is obtained which crystallises in leaflets and 
melts at 192—193°, and also its ammonium salt which does not melt 
at 260°; these compounds have not yet been completely examined. 
When ammonia is passed into a cooled mixture of the ketone and 
ethylic cyanacetate, hydrogen cyanide, ethane, and the ammonium salt 
of 3: 5-dicyano-6-hydroxy-4-methy]l-A*‘ -dihydropyridone or dicyano- 
y-methylglutaconimide are formed. The last substance is identical with 
that obtained by Quenda and by Pasquali (see following abstracts). 
The magnesium salt erystallises with 4H,O, and the copper salt with 
9H,0. E. W. W. 


Action of Ammonia and Ethylic Cyanacetate on Ethylic 
Ethylideneacetoacetate and Acetaldehyde. By Enrico QuEenpa 
(Chem. Centr., 1897, i, 903 ; from Atti R. Accad. Torino, 32).—From 
the product of the action of ammonia and ethylic cyanacetate on ethylic 
ethylideneacetoacetate, a substance which melts at 210—212°, of un- 
known composition first separates, then the ammonium salt of dicyano- 
methyiglutaconimide (see preceding abstract) and finally small quan- 
tities of ethylic dihydrocollidinedicarboxylate. The last owes its 
formation to Hantzsch’s reaction between ammonia and the aceto- 
acetate, whilst the glutaconimide results from the action of the cyan- 
acetate and ammonia on the acetaldehyde which is formed by the 
decomposition of the acetoacetate, for if acetaldehyde be used instead 
of ethylic acetoacetate the same glutaconimide is produced. Dicyano- 

. .» OH*C—-CH(CN) 
methylglutaconimide, i 
N-CO-C(CN) 
leaflets, is very easily soluble in water and alcohol, gives a violet-blue 
coloration with ferric chloride, and contains 24}H,O, which it retains 
at 244°; the anhydrous salt melts at 250—252°. The ammonium 
salt crystallises with 2H,O, and the barium salt with 4H,O. 
E. W. W. 


>CMe, crystallises in lustrous 


Action of Ethylic Cyanacetate and Ammonia on Fatty 
Ketones. By ApaLBerto Pasqua.i (Chem. Centr., 1897, i, 903—904; 
from Atti R. Accad. Torino, 32).—By the action of ammonia and 
ethylic cyanacetate on acetone, according to Guareschi, diaceton- 
amine is first formed, and then a derivative of tetrahydropyridine, 
NH 60 -Gion}> OMe. When higher homologues of acetone are 
used, different substances are obtained, according to whether the pro- 
duct is evaporated, or acidified with hydrochloric acid, but the ammo- 
nium salt of dicyanomethylglutaconimide (see preceding abstract) is 
invariably formed. This may result from the removal of a hydro- 
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C(ONH,)-CH(CN) 
RH, f 

carbon, rom an intermediate product, tt CO cH(CN)> © RMe, 
and in the case of methyl propyl ketone, the product of the reaction 
when treated with mercury was found to yield propane. By the action 
of ammonia and ethylic cyanacetate on methyl hexyl ketone, a com- 
pound, C,,H,,N,0, is formed, which crystallises in plates, melts at 
152°, is slightly soluble in water and is decomposed into the ammonium 
salt of dicyanomethylglutaconimide and hydrogen cyanide by the action 
of aqueous ammonia ; besides this, a substance, C,H,N,O, which is 
slightly soluble in water, becomes brown at 300° without melting, and 
is not identical with cyanacetamide, is also produced. Methyl butyl 
ketone also yields the substance, C,H,N,O, and a compound, C,H,,N,0., 
which melts at 177—178°, and when acted on by ammonia forms the 
ammonium salt of dicyanomethylglutaconimide. Methyl propyl ketone 
yields a compound, C,H,N,O, which is also decomposed by ammonia 
with formation of the ammonium salt of dicyanomethylglutaconimide 
and hydrogen cyanide. 

From acetone, a compound, C,H,N,0, is obtained which crystallises 
in leaflets, melts at 213—214°, and is decomposed by ammonia, form- 
ing a substance, C,H,N,O,, which, however, does not yield dicyano- 
methylglutaconimide when treated with hydrochloric acid, but a com- 
pound which melts at 180—182°. E. W. W. 


Derivatives of Ethylic Propionylpropionate. By Luiar Sas- 
BATANI (Chem. Centr, 1897, i, 904—905 ; from Atti R. Accad. Torino, 
32.)—Ethylic propionylpropionate, obtained by the action of sodium on 
ethylic propionate, boils at 198° ; on agitating this liquid with aqueous 
ammonia, the ethylic salt of an amido-acid separates and propionyl- 
propionamide remains in solution. By the action of ethylic. cyan- 
acetate on a solution of the latter, a clear liquid is obtained, which 
after a few days deposits a white precipitate of the ammonium salt of 
3-cyano-6-hydroay-4-ethyl-5-methyl-A**-dihydropyridone or methyleyan- 


ethylglutaconimide, | C(ONH,) ony ee this, on exposure to the air, 
N-CO——C(CN 
becomes red. It dissolves in 381 i of water, reddens blue litmus, 
decomposes carbonates, gives a blue coloration with ferric chloride and 
ared precipitate with copper sulphate, does not react with nitrites or 
with bromine, turns brown at 250°, and melts and decomposes at 
261—262°. The ammonium, silver, sodium, barium, and copper salts 
were prepared and analysed. 
On shaking ethylic propionylpropionate with methylamine, the 
ethylic salt of an amido-acid, probably of the composition 
NH,°CEt:CMe-COOEt, 
separatesand propionylpropionomethylamide, COEt: CHMe:CO:NHMe, 
remains in solution. By the action of ethylic cyanacetate on the latter, 
a methylamine salt is obtained from which hydrochloric acid liberates 
3-cyano-6-hydroxy-1 : 3-dimethyl-4-ethyl-A *'-dihydropyridone or methyl- 


cyanethylglutaconmethylimide, NMe<C(OH): (ONy>CHEs this is a mono- 


basic acid, slightly soluble in water. It melts and decomposes at 198°, 
gives a blue coloration and a white precipitate with ferric chloride, a 
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white precipitate with bromine, a yellow coloration when warmed with 
sodium nitrite, and is precipitated by silver nitrate but not by copper 
salts. KE. W. W 


Synthesis of Pyridine Compounds and Hantzsch’s Reaction. 
By Ictt1o Guarescut (Chem. Centr., 1897, i, 927—928 ; from Atti R. 
Accad. Torino, 32. Compare Abstr., 1897, i, 168—169).—In the 
reaction investigated by Quenda (see preceding abstracts), dicyano- 
methylglutaconimide is formed by the condensation of acetaldehyde 
(1 mol.), ethylic cyanacetate (2 mols.), and ammonia (1 mol.), with 
elimination of alcohol, water, and hydrogen. It has not yet been 
ascertained whether the hydrogen is liberated or takes part in 
secondary reactions. The formation of the substance which melts at 
210—212° may be due to a similar reaction between ethylic aceto- 
acetate, acetaldehyde and ammonia, in molecular proportion. Benz- 
aldehyde, ethylic cyanacetate, ethylic acetoacetate, and ammonia 
react to form a compound which melts at 222—223°, and which may 
also result from a like reaction between these compounds in molecular 
proportion. The author proposes to ascertain whether, by a further 
extension of MHantzsch’s reaction, aldehyde-ammonia, aldehyde, 
and a cyanacetate may not form a substance of the formula 
N oo Cc! (conjrcMe. From the fact that, by the action of ethylic 
cyanacetate on ketones of the type R*CO-Me in presence of ammonia 
(see Pasquali, preceding abstracts), dicyanomethylglutaconimide and 
a hydrocarbon are always formed, it is evident that the group COMe 
is eliminated, the residue forming a hydrocarbon. Intermediate pro- 
ducts are obtained which, when decomposed by water, yield dicyano- 
methylglutaconimide and a hydrocarbon. E. W. W. 


Alkoxides of 3-Hydroxyquinoline. By Apo.tpn Ciaus and Hans 
Howrrz (J. pr. Chem., 1897, [ii], 56, 438—444. Compare Abstr., 1896, 
i, 698).—3-Methoxyquinoline methiodide, already prepared by Skraup, 
can be obtained quite well from 3-hydroxyquinoline (1 mol.) by heating 
it with methylic iodide (rather more than 2 mols.) and potassium hydr- 
oxide (1 mol.) ; it melts and decomposes at 235—240°, and crystal- 
lises with 1H,O, as well as anhydrous. Treatment with silver chloride 
converts it into the methochloride, which decomposes at 234°, and crystal- 
lises with 1H,O. Both these salts, when heated with potash, yield a 
product which dissolves in ether forming a yellow solution, and remains, 
after evaporation of the ether, as an unstable, viscid liquid ; this is 
probably a methylenequinolinium base (Abstr., 1892, 878). With silver 
oxide and water, they yield 3-methylquinolinium methohydroxide, 
which is insoluble in ether, and forms yellowish-red, unstable crystals ; 
acids convert it into the corresponding metho-salts. 

3-Ethoxyquinoline methiodide is obtained from 3-ethoxyquinoline and 
methylic iodide at 100°; it is yellow, decomposes at 195—197°, and 
erystallises with 1H,O. Treatment with silver chloride converts it 
into the methochloride, which decomposes above 200°, and crystallises 
with 1H,O. The ethobromide is obtained by using ethylic bromide, at 
100° ; it crystallises with 2H,O, and then melts at about 100°; when 
anhydrous, it decomposes at 210°. The benzylochloride, obtained with 
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benzylic chloride at 200° crystallises with 3H,O, and then melts at 96° ; 
this, when heated with silver oxide and water, yields both the benzyl- 
idene and the benzylhydroxide base. C. F. B. 


Synthesis of Naphthindole Derivatives. By Oscar HinsBEera 
and A. Simcorr (Ber., 1898, 31, 250—254).—A small quantity of 
Cosiner’s B-naphthylglycocine-B-naphthylamide, 

C,,H,"NH:CH,° CO-NH°-C,,H, 
(Abstr., 1887, 605), is obtained when sodium naphthindolesulphonate 
is boiled with an excess of moderately dilute potassium hydroxide. If 
the sodium salt is distilled by itself, or, still better, with twice its weight 
of zinc dust in a stream of dry hydrogen at as lowa an as 


possible, the chief product is B-naphthindole, C,H, Ga Hon, a con- 


siderable amount of an oily product being also formed. The indole 
forms large crystals melting at 39—40° and is readily soluble in most 
organic solvents. It yields a brownish-red, crystalline picrate, and with 
sodium nitrite and hydrochloric acid gives a brown precipitate. It 
is not identical with Schlieper’s 8-naphthindole (Abstr., 1887, 153). Iso- 
nitrosonaphthoxindole, which has been previously obtained by convert- 
ing naphthindolesulphonic acid into naphthoxindole and then nitrosat- 
ing, is more readily obtained as follows. A solution of potassium 
naphthindolesulphonate (1 gram) in 100 c.c. of hot water is cooled to 
70° and then treated with acetic acid (10 c.c.) and a 10 per cent. solu- 
tion of sodium nitrite (10 c.c.) ; the brownish-red precipitate of crude 
isonitrosonaphthoxindole, after being purified by recrystallisation from 
water, melts at about 230°. 8-Naphthisatin is best obtained by 
boiling the isonitroso-compound (1 gram) with 20—30 c.c. of sulphuric 
acid (b. p. 130°) for 24—3 hours. After recrystallisation from alcohol, 
it melts at 252°. 
NH: OF N 
Naphthindophenazine, C,,H,< bys H.,, is formed when ortho- 


phenylenediamine and sesihahatiaa are heated at 250° in an oil bath. 
The crude product is finely powdered, washed with water and alcohol, 
and then recrystallised from acetic acid ; it forms pale yellow needles 
which melt above 300° and gives a deep violet coloration with sulphuric 
acid. 

When f-naphthisatin is reduced — acetic acid and zinc dust, it 


yields B-naphthodiowindole, C,H, <ca(oH)> 0 which is precipitated 


when the hot acetic acid solution is poured into water. After recrystal- 
lisation from alcohol containing a small quantity of sulphurous anhy- 
dride in solution, it is obtained in the form of colourless, or slightly 
brown, crystals melting at 216°. It is readily oxidised by atmospheric 
oxygen to B-naphthisatin. J.J.58. 


Action of Ethylic Oxalacetate on Guanidine and Deriva- 
tives of Carbamide. By R. Muir (J. pr. Chem., 1897, [ii], 56, 
475—506. Compare Abstr., 1897, i, 549, where for ethylic oxalate, 
dioxalguanidine, and dioxalcarbamide read ethylic oxalacetate, dioxal- 
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acetoguanidine, and dioxalacetocarbamide).—These substances are 
obtained by mixing ethylic oxalacetate with guanidine carbonate or 
carbamide, and a little acetic acid, heating the mixture to boiling, and 
then allowing it to remain for several days until crystallisation is 
complete. Ethylic dioxalacetoguanidine is decomposed by cold dilute 
hydrochloric acid into ethylic oxalacetate and guanidine; ethylic 
dioxalacetocarbamide is much more stable, and is not decomposed, 
even on boiling; alcoholic hydrochloric acid at 110° decomposes it 
completely, eliminating carbonic anhydride and ammonia. When 
nitrous anhydride is passed into a cooled solution of ethylic dioxalaceto- 
guanidine, ethylic diowalacetonitrosoguanidine, 
NO-N: C[N:C(COOEt): CH,* COOEt},, 
melting and decomposing at 127—128°, is formed; ethylic dioxal- 
acetocarbamide yields, first carbamide nitrate, and eventually ammo- 
nium nitrate. With neither ethylic dioxalacetoguanidine nor ethylic 
dioxalacetocarbamide does either ammonia, aniline, or sodium ethoxide 
yield any well-defined product ; fuming nitric acid does act on them, 
however, yielding products that melt at 98°5° and 131° respectively. 
Ethylice phenyluracilearboxylate and methyluracilcarboxylate, 


00<nn — CH [R= Ph,Me], 


are obtained in the same manner as the unsubstituted uracilcarb- 
oxylate, starting from phenyl- and methyl-carbamide ; they melt at 
185° and 139°5° respectively. Ethylic uracilcarboxylate yields a 
monacetyl derivative, oe SE Om, melting at 139°; the 
phenyl- and methyl-uracilearboxylates yield no such derivatives. With 
silver nitrate, ethylic uracilearboxylate forms a silver salt, presumably 


CO< ge COCR) 0H +H,0, but the phenyl and methyl deriva- 


tives form no such salts ; this salt reacts with methylic iodide, but the 
product, curiously enough, melts at 112°, lower by 27° than the ethylic 
methyluracilearboxylate described above. With alcoholic sodium 
ethoxide at the ordinary temperature, ethylic uracilearboxylate forms 
a disodium salt, probably OS ee. and this, with 
silver nitrate, yields the corresponding disilver salt ; ethylic phenyl- 
and methyl-uracilcarboxylates, on the other hand, appear to yield 


products of the composition a Ole. These pro- 


ducts are decomposed by cold dilute hydrochloric acid, B-phenylwramid- 
acrylic acid, NH,*CO-N Ph:CH:CH-COOH, melting and decomposing at 
272°, and B-methyluramidacrylic acid, which is still unmelted at 300°, 
being formed. Ethylic uracilcarboxylate, in acetic acid solution, reacts 
with nitrous anhydride, yielding a product, C,H,N,O,, that melts at 
240°, and forms compounds C,H,Ag,N,O, and C,Na,N,O, when treated 
with silver nitrate and alcoholic sodium ethoxide respectively ; with 
cold, red, fuming nitric acid, it yields the same product. It does not 
react with benzaldehyde, and therefore cannot contain a methylene 
group. 

Neither triphenylguanidine nor diphenylearbamide will condense 
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with ethylic oxalacetate ; this makes it probable that in the condensa- 
tion the water is eliminated from -NH, and CO: groups of the carb- 
amide and oxalacetate respectively, and not from -NH,(*-NHR) and 
-C(OH): (tautomeric form of the oxalacetate). In the condensation of 
carbamide with ethylic oxalacetate to ethylic uracilcarboxylate, the 
formation of ethylic B-uramidomaleate, 
NH,*CO-NH-C(COOEt):CH-COOEt, 


as an intermediate product must be assumed. C. F. B. 


Reduction of 2:4-Pyrrodiazoles. By Americo ANDREoccI and 
Nicota Castoro (Real. Accad. Linc., 1896, [v], 5, ii, 343—346).—On 
reducing 1-phenyl-2 : 4-pyrrodiazole, {ang >NPh, in absolute alcohol 
with sodium, aniline, methylamine, ammonia, a little hydrogen cyanide, 
and a small proportion of a pyrrodiazoline are produced. The investi- 
gation is being continued. Wetle Be 


Action of the Phosphorus Chlorides on Oxygenated Deriva- 
tives of 2:4-Pyrrodiazoles. By Americo AnprREocc! (Real. Accad. 
Line., 1897, [v], 6, i, 114—120 and 217—235),.—1-Pheny]-3-methy]l- 


C MeN , 

NPh, is nvert ' 
us ane P converted by phosphorus penta 
chloride at 150° into a mixture of two isomeric monochloro-derivatives, 
C,H,N,OCI, which crystallise, one in thin needles melting at 247°, and 
the other in prisms melting at 163°; at lower temperatures, phosphoric 
anhydride, or a mixture of phosphorus trichloride, and pentachloride, 
converts the diazolone into a condensation product, C,,H,,N,O, which 
crystallises in large prisms melting at 140°. A similar anhydride, 
C,,H,.N,0, is obtained by treating 1-pheny]-5-pyrrodiazolone with phos- 
phoricanhydrideora mixture of thetwochlorides ; it crystallisesin needles 
melting at 162°, and both anhydrides are insoluble in alkalis ; the two 
isomeric chloro-derivatives melting at 247° and 163° are chlorophenyl- 


; ati at. une ' 
methylpyrrodiazolones of the constitution Roo CHO, and 


pyrrodiazolone, 


when oxidised with alkaline permanganate yield isomeric chlorophenyl- 
pyrrodiazolonecarboxylic acids, of the constitution 
COOH:C——N 
N-C,H,Cl ; 
4H-co7 ieee 
that from the substance melting at 247° melts at 130—200°, and de- 
composes, yielding a substance melting at 257°, whilst the acid from the 
compound melting at 163° melts and decomposes at 150—155°, yield- 
ing a substance melting at 152°. These products are chlorophenylpyrro- 
diazolones of the constitution cea ‘C;H,Cl, and the isomeride 
melting at 257° is also obtained by treating the phenylpyrrodiazolone 
with phosphorus pentachloride. 
1-Phenyl-5-pyrrodiazolone, when treated with a mixture of phos- 
phorus pentachloride and oxychloride, yields the following compounds, 


namely, 1-chlorophenyl-5-chloropyrrodiazole, pete °C,H,Cl, which 
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crystallises in lamine melting at 70°; 1-phenyl-5-chloropyrrodiazole, 
which crystallises in large prisms melting at 54°; and 1-pheny/- 


pyrrodiazole, Neg Ne which melts at 47° and boils at 266°; this 


is also obtained by the action of phosphorus pentasulphide on 
1-phenyl-5-pyrrodiazolone, or on 1-phenyl-3-oxypyrrodiazole. A com- 
pound which crystallises in thin, transparent lamine melting at 133°, 
and seems to have the composition of a chlorophenylpyrrodiazole and 
an anhydride of the composition C,,H,,CIN,O, which crystallises in 
thin needles, are also obtained. 

The following compounds have been prepared in like manner from 
1-phenyl-3-methylpyrrodiazolone. _1-Chlorophenyl-3-methyl-5-pyrrodi- 


azole, | fae C,H,Cl, which crystallises in long, transparent 
needles melting at 95°; 1-phenyl-3-methyl-5-pyrrodiazole, which crystal- 
lises in large prisms melting at 84°, and a substance which crystallises 
in long needles melting at 123° and has the composition of a 1-chloro- 
phenyl-3-methylpyrrodiazole. A brown, viscous residue not volatile 
with steam is also obtained. 

The action of a mixture of phosphorus pentoxide and oxychloride 
on phenylurazole yields a phenyldichloropyrrodiazole, which crystallises 
in small prisms melting at 94°, and probably has the constitution 


CCl: N 
NPh. 
N: col” 
Phenylpyrrodiazolone, when heated with phosphorus oxychloride in 


a closed tube at 180°, yields the 1-phenyl-5-chloropyrrodiazole melting 
at 54°, and an anhydride of the composition C,,H,,.N,O, which melts 
at 162°. The same two substances and the 1-phenylpyrrodiazole 
melting at 47° are obtained by heating the phenylpyrrodiazolone 
with phosphorus trichloride in a closed tube at 180°. 

The 1-phenyl-3-oxypyrrodiazole, when heated with phosphorus oxy- 
chlorideat 200° yields 1-phenyl-3-chloropyrrodiazole, C,N,PhHCl, which 
melts at 76° and boils at 299°. W. J. 3! 


1-Phenyl-3-methylpyrrol-2:4-diazole Ethiodide and Etho- 
bromide. By Americo Anpreocci (Real. Accad. Lince., 1897, [ v], 6, 
i, 293—295).—1-Phenyl-3-methylpyrrol-2 : 4-diazole ethiodide, 
C,N,HPhMe, EtI, 
prepared by heating the diazole with ethylic iodide at 100—120° for 
several hours, crystallises in hard prisms melting at 181—182°, and is 
very soluble in water. The corresponding ethobromide crystallises in 


large prisms melting at 222—224°, and is also very soluble in water. 
W. J. P. 


Constitution of the Pyrroldiazolones. By Americo ANDREOCCI 
(Real. Accad. Linc., 1897, [v], 6, i, 378—386).—This paper is of 
theoretical importance only, and contains no new experimental results. 

W. J. P. 


Caffeine Compound in Kola. By James W. T. Knox and 
AuBert B. Prescorr (J. Amer. Chem. Soc., 1897, 19, 63—90).— 
When kola seed is cut or bruised, chemical action at once takes place, 


ORGANIC CHEMISTRY. 279 


as is seen by the change in colour from pink to reddish-brown ; that 

this is due to the action of a diastatic ferment seems probable, for no 

colour is developed when the freshly-cut seed is placed in boiling water. 

Cold does not impair the potency of the ferment, but seems to 
reserve it, 

The method of Dohme and Engelhardt (Amer. Drugg., 1896, 12) for 
the assay of kola only gives about one-half of the total caffeine, and 
the authors recommend the following process. To the measured caffeine 
solution acidified with hydrochloric acid, a definite volume of Wagner’s 
reagent is added in excess, and after allowing the precipitate to settle, 
the liquid is filtered through asbestos. The excess of iodine is then 
titrated with decinormal thiosulphate solution, and from this the 
amount of Wagner’s solution used up can be calculated, 1 c.c. corre- 
sponding with 0:00485 gram of anhydrous caffeine. 

Hydrolysis with dilute acids is unsuitable for the complete recovery 
of the alkaloids of kola from their natural combination (kolanin), but 
if freshly precipitated lead hydroxide is used, the whole of the caffeine 
is liberated ; this affords a trustworthy method for the determination 
of the combined alkaloids in kola, This action of kolanin with lead 
hydroxide indicates that it is of a tannin-like character, for there is 
reason to believe that the glucose obtained by the decomposition of 
the so-called glucoside (kolanin) with mineral acids exists primarily in 
combination with a tannin-like substance ; the liberation of glucose is, 
therefore, not necessarily simultaneous with that of caffeine or a 
consequence of it. In all probability, kolanin is a combination of 
caffeine and theobromine with a glucoside-tannin. When an aqueous 
infusion of kola is poured into a 10 per cent. solution of caffeine 
acidified with hydrochloric acid, a precipitate is formed, and this 
“caffeine kolatannate”’ is identical in appearance and properties with 
kolanin, and differs but slightly from it in composition. 

When kolanin is treated with diastase at 50—53°, caffeine is pre- 
cipitated, but from a control experiment it appears that precipitation 
is due rather to the effect of water and heat than to the diastase, and 
the liberation of caffeine by the kola ferment itself is to be attributed 
to the same cause, for if the kola be sterilised, thus checking the 
formation of the coloured compound (kola red), the amount of alkaloid 
liberated is not diminished ; caffeine and kola red are not therefore 
joint products of the one hydrolysis of a glucoside, as concluded by 
previous investigators. 

A slight modification of Kunze’s method (Abstr., 1894, ii, 168) for 
the estimation of theobromine in presence of caffeine gave very 
satisfactory results. 

The melting point of the mixed free alkaloids and of the combined 
alkaloids of kola is the same, 225—227°, corresponding fairly well with 
that of pure caffeine. 

The free tannin of kola is a light red to red-brown substance having 
a faintly acid and astringent taste and behaving like other tannins 
with iron salts, gelatin, and alkaloids. It is a glucosidal compound, 
as on hydrolysis with dilute mineral acids it yields glucose and a dark 
brown substance insoluble in water and alcohol. The combined tannin 
agrees with the above in appearance and properties. A. W. C. 
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New Synthesis of Adenine and its Methyl Derivatives. 
By Emit Fiscner (Ber., 1898, 31, 104—122. Compare this vol., 
i, 48).—2-Chloro-6-amido-8-oxypurine is converted by phosphorus 
oxychloride into a mass which contains a large amount of dichlor- 
adenine, although this substance has not been isolated from it. When 
the crude product is warmed with hydriodic acid, it readily yields 
adenine, identical in all respects with the natural product and with 
that previously obtained from trichloropurine. 

Synthesis of the Methyladenines.—2 : 6-Dichloro-8-oxy-9-methylpurine 
is converted by a ammonia at 140—150° into 2-chloro-6-amido- 


, N:O(NH,): “Ce NH 

8-oxy-9-methylpu Ww r 1 
oxy-9-methylpurine, bor: NW. er hich crystallises in 
short, lustrous needles, decomposes above 360°, and yields crystalline 
salts with hydrochloric, nitric, and sulphuric acids. When this base 
is — with wen oxychloride, 2 : 8-dichloro-6-amido-9-methyl- 


purine, “| Fae h—Ssocr, is formed, which crystallises in rhombo- 
CCLN —_—CNMe 
hedral forms, melts at 270° (corr.), and yields crystalline salts with 
mineral acids. On reduction with hydriodic acid, it yields the 
9-methyladenine melting at 308—310° (corr.), which has been pre- 
viously described. The isomeric 7-methyladenine is obtained by a 
similar series of operations from 2 : 6-dichloro-8-oxy-7-methylpurine. 
2-Chloro-6-amido-8-oxy-T-methylpurine erystallises with 1H,O in elon- 
gated, lustrous plates, which decompose when heated, and are very 
sparingly soluble in water. The base yields salts both with acids and 
bases, the sodiwm salt crystallising in slender, flexible needles. 
2 : 8-Dichloro-6-amido-7-methylpurine crystallises in long, slender, 
flexible needles, and, when heated, decomposes without melting. It is 
sparingly soluble in water, and readily yields salts with acids but not 


with bases. 7-Meth yladenine,\” -C(NH,): C-NMe> on, forms a neutral 
CH:N—— C-—-N 
solution in water, from which it separates as a granular powder, melt- 
ing at 351° (corr.), and partially subliming at a higher temperature. 
The hydrochloride crystallises in microscopic, reetangular tablets, the 
nitrate in fascicular groups of needles, and the sulphate in well- 
developed prisms. This new base can also be obtained from 2: 6-di- 
chloro-7-methylpurine, which is converted by ammonia into 2-ch/loro-6- 
amido-7-methylpurine, a compound which crystallises in slender needles, 
and melts at about 284° (corr.), evolving gas. When heated with 
fuming hydrochloric acid, this substance yields heteroxanthine, whilst 
with hydriodic acid, 7-methyladenine is formed. 
The Methylhypoxanthines.—By the action of nitrous acid, the methy]- 
adenines are converted into the corresponding methylhypoxanthines, of 
which the 7-methy! derivative has already been described. 9-Methyl- 


hypoxanthine, ca shane om which is only sparingly soluble 


in water, crystallises in narrow plates, and melts and decomposes at 
about 390° (corr.). It yields salts both with acids and bases, and on 
methylation is converted into a crystalline product which is probably 
a dimethyl-compound, but has not been analysed. 2-Chloro-6-amido- 
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8-oxy-7-methylpurine is converted by hydrochloric acid at 130° into 
‘ | asked .  N:C(NH,)-C-NMe . 

“ 2 : 8-dioxy-T-methyl ’ 2 , which ecrys- 
6-amido- y-T yipurine, hae H WHO? h y 
tallises with 1H,O in microscopic plates, is very sparingly soluble in 
water, and decomposes above 320°. It gives the murexide reaction, 
but does not yield guanidine on oxidation with hydrochloric acid and 
sodium chlorate. The hydrochloride crystallises in prisms or slender 
needles, the sulphate in spherical aggregates, and the sodiwm salt in 
very slender, flexible needles. Dichloro-7-methylpurine is converted 
by aqueous ammonia into 2 : 6-diamido-7-methylpurine, 

N-:C(NH,)-C ‘NMe> oH, 
C(NH,):N-C--—N 

crystallising in long, slender needles, which melt and decompose at 

about 390° (corr.). 

2-Chloro-6-methylamido-7-methylpurine, obtained by the action of 
methylamine on the dichlorinated base, crystallises with 2H,O in 
lustrous plates, melts at 269° (corr.), and decomposes at a higher tem- 
perature. The hydrochloride, nitrate, sulphate, aurochloride and platino- 
chloride are all crystalline, the last-named being only very sparingly 
soluble in water. Hydrazine acts on the dichloro-base in a somewhat 
similar manner to methylamine, but also forms complicated products. 

Chioro-7-methylhydrazidopurine, C,H,N,Cl-NH°NH,, crystallises in 
bundles of slender needles, and decomposes when heated. The base 


readily reduces platinic chloride and Fehling’s solution, its constitu- 
tion as a primary hydrazine being thus established. The salts with 
acids are all crystalline, the sparingly soluble picrate melting at 
160—162°. Hydrazomethylchloropurine,C,H,N,Cl-NH°NH:C,H,N,Cl, 
which is formed along with the foregoing compound, crystallises with 
1H,0, and decomposes very readily when heated. It dissolves in both 
bases and acids, forming crystalline salts with the latter. A. H. 


A Product of Hydrolysis from Arginine. By Ernst ScHuLze 
and Ernst WINTERSTEIN (Ber., 1897, 30, 2879—2882).—It has been 
already shown by Schulze and Likiernik (Abstr., 1891, 1521) that 
carbamide is produced by the hydrolysis of arginine with baryta. The 
authors have identified the remaining product as ornithin, described 
by Jaffé (Abstr., 1878, 584). Regarding this substance as diamido- 
valeric acid, they ascribe to arginine the constitution 

NH:C(NH,)-NH-CH,°CH,° CH, CH(NH,):COOH. 
M. O. F. 

Non-nitrogenous Decomposition Products of Morphine. 
By Epuarp VoncericutTen (Ber., 1898, 31, 51—56. Compare this 
vol., i, 98).— Acetylmethylmorpholquinone, C,,H,,0;, is obtained by 
oxidising acetylmethylmorphol in glacial acetic acid solution with 
chromic acid ; it crystallises from glacial acetic acid in lustrous, yellow 
needles, and melts at 205—207°. The solution in concentrated sul- 
phuric acid is bluish-red, and a greenish-blue liquid is formed on 
treating the quinone with sodium hydroxide dissolved in methylic 
alcohol. It undergoes Laubenheimer’s condensation when treated 
With toluene and glacial acetic and sulphuric acids. The production 
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of the quinone is analogous to the formation of acetylthebaolquinone 
(Freund, Abstr., 1897, i, 497). The azine, C,,H,,N,O,, is obtained 
from the quinone and orthotolylenediamine, and melts at 212°; the 
solution in concentrated sulphuric acid is deep greenish-blue, becoming 
bluish-red on dilution. 

Attempts to improve the method of preparing morphenol methylic 
ether have led to the observation that this compound is derived from 
the methohydroxide of @-methylmorphimethine rather than from the 
a-derivative. 

Oxidation of acetylmorphenol (m. p. 140°) yields an orthodiketone 
having phenolic properties; the compound is a derivative of phen- 
anthraquinone. M. O. F. 


Euquinine. By Cart von Noorpen (Chem. Centr., 1897, i, 182, 
from Centr. f. inn. Med., 17, 1225).—Huquinine (quinine ethylic 
carbonate, C,,H..N,0°O*COOEt), is obtained by the action of ethylic 
chlorocarbonate on quinine. It crystallises in white needles, melting 
at 95°, has an alkaline reaction, is nearly tasteless, and forms crystal- 
lisable salts with acids. Like quinine, it shows a strong blue fluores- 
cence when dissolved in sulphuric or nitric acid. It is recommended 
as a medicament in place of quinine, 15 to 2 grams of euquinine 
being equivalent to 1 gram of quinine salts. W. Dz H. 


Derivatives of Tropine. By A. van Son (Arch. Pharm., 1897, 
235, 685—693).—Tropinebetaine chloride, C,H;,ONCl-CH,* COOH, is 
obtained by heating together tropine and monochloracetic acid ; it 
forms an aurochloride crystallising from hot water in beautiful, 
feathery needles containing 1H,O and melting at 223—224°, anda 
platinochloride separating from water in groups of prismatic crystals 
containing 2H,O and melting at 227°. Tropinecholine chloride, pre- 
pared by the interaction of ethylenechlorhydrin and tropine, forms 
an aurochloride crystallising in long needles melting at 216°, and 
a platinochloride melting at 216—217°. Tropinethylene bromide, ob- 
tained from tropine and ethylenic dibromide, crystallises from alcohol 
in plates melting at 205—206°; when treated with silver chloride, one 
bromine atom is replaced by chlorine, and the resulting chlorobromide 
gives an aurochloride crystallising in plates and melting at 206—207°, 
and a platinochloride crystallising in yellowish-red plates or needles 
and melting at 215°. When the ethylenic bromide compound is 
treated with silver nitrate, it is converted into tropinecholine nitrate, 
as proved by the preparation of the aurochloride. 

Tropineneurine, C,H,,ON(OH):CH:CH,, results from the action of 
freshly precipitated silver oxide on tropinethylene bromide. The 
nurochloride forms feathery needles melting at 223°, and the platino- 
chloride erystallises in plates melting and slightly decomposing at 214°. 
On treatment with hydrogen bromide, it is converted into tropine- 
neuwrine bromide, C,H,,ONBr*CH:CH,, crystallising from alcohol in 
colourless needles, which blacken at 215° without melting. When 
treated with bromine in alcoholic solution, a tribromide is formed 
crystallising in colourless needles which decompose at 240° without 
melting. The awrochloride forms small needles melting at ead 

A. W. ©. 
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Crystalline Physostigmine [Eserine]. By N. A. Ortorr (Chem. 
Centr., 1897, i, 1214; from Pharm. Zeit. Russ., 36, 213—214).—By 
precipitating an aqueous solution of eserine sulphate with ammonia, 
allowing the precipitate to remain in the liquid for some time, and 
occasionally shaking, the alkaloid is obtained in a crystalline form. 
The author recommends the above as a general method of preparing 
crystalline alkaloids. E. W. W. 


Pilocarpidine. By C. Emanuet Merck (Chem. Centr., 1897, i, 
476; from Ber. a. d. Jahr., 1896. Compare Petit and Polonowsky, 
Abstr., 1897, i, 581—582).—The author has been unable to confirm 
Harnack’s statement that pure pilocarpidine may be obtained by 
means of the platinochloride. He finds also that the aurochloride is 
slightly soluble in water ; this salt, C,,H,,N,0,,HAuCl,, which melts 
at 125—128° and crystallises from glacial acetic acid in needles or 
prisms, is decomposed by hydrogen sulphide, yielding pilocarpidine 
hydrochloride, whose platinochloride, (C,)H,,N,O,),,H,PtCl, + 4H,O, 
melts at 100°; the anhydrous salt melts at 186—190°; Harnack states 
that the platinochloride decomposes at 130°. Pure pilocarpidine, 
which the author obtains from the aurochloride, is an alkaline syrup 
rather easily soluble in water, and has a specific rotatory power 
[a]»>=+72° It is decomposed by concentrated potassium hydroxide 
solution at 200° with liberation of dimethylamine. Hardy and 
Calmels state that they have obtained pilocarpine from pilocarpidine 


by means of methylic iodide, but the author has prepared pilocarpidine 
methiodide, converted it into the corresponding chloride, and obtained 
a platinochloride, (C,,H,,N,0,).,H,PtCl, + 4H,O, which softens at 175°, 
melts at 178°, and is not identical with pilocarpine hydrochloride. 


Carpaine. By J. J. L. van Risn (Chem. Cenir., 1897, i, 985 ; from 
Ned, Tijdschr. Pharm., 9, 47—63).—This is largely a repetition of the 
preliminary paper (compare Abstr., 1897, i, 647). Since methylcar- 
paine, C,,H,,MeNO,, reacts with benzoic chloride, it probably contains 
a hydroxyl group. The author has also obtained a glucoside, which he 
names carposide, from papaya leaves; this crystallises in colourless 
needles, and is insoluble in ether but soluble in alcohol, and in water. 
Its aqueous solution reduces Fehling’s solution only after boiling with 
dilute sulphuric acid. E. W. W. 


Curara and Curara Alkaloids. By Rupot¥F Borum (Arch. Pharm., 
1897, 225, 660—684).—The curara alkaloids may be divided into two 
classes. Those of the first series, like curine, are partly crystalline and 
partly amorphous, soluble in water with difficulty, and are precipitated 
fiom solutions by ammonia. They are soluble in ether and give, with- 
out exception, voluminous precipitates with metaphosphoric acid. The 
characteristic toxic effect of curara is shown very slightly or not at all 
by them. The members of the second series are, like curarine, amor- 
phous, yellowish-red substances, , easily soluble in water, but insoluble 
in ether, and cannot be precipitated from solutions of their salts by 
ammonium hydroxide or other alkulis. The halogen of their haloid 
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salts can only be completely removed by silver oxide and the alkaloids 
themselves show the most marked curara action. 

Paracurara, or tube curara, is imported in bamboo tubes, and is the 
variety now usually met with in commerce. It is a dark brown mass 
impregnated with well-defined, yellowish coloured crystals of quercitol, 
often 2 cm. long. It contains 11—14 per cent. of water, and about 
12 per cent. of ash, consisting for the most part of the carbonates, 
phosphates, and chlorides of potassium, calcium, and magnesium. Its 
toxic dose for rabbits is 0°005—0-01 gram per 1 kilo. body weight. 

Its solutions are precipitated by concentrated nitric acid, and at the 
same time a red coloration is produced which is intensified on heating. 
Metaphosphoric acid causes a voluminous precipitate, as do also the 
alkalis, many metallic salts, and all alkaloid reagents. 

Curine, C,,H,,NO, (Abstr., 1887, 1125) is contained in paracurara 
to the extent of 12—15 percent. It may be isolated by extracting 
the raw material with water, precipitating the solution with aqueous 
ammonia, and extracting with dilute alcohol. It crystallises from 
benzene in colourless, glistening, four-sided prisms melting at 161°, 
from ethylic alcohol in crystals melting at 159—163°, and from methylic 
alcohol in crystals melting at 212°. In the first two cases, the crystals 
contain one molecule of the solvent, which may be eliminated by heat- 
ing to 180° in a stream of hydrogen. Curine is soluble in dilute acids 
to form a colourless solution tasting at first sweet and then bitter ; it 
also dissolves in concentrated alkalis, but is insoluble in water. 
When moistened with sulphovanadic acid, it dissolves, giving a black 
colour, but this soon becomes dark blue on the edges and then clear red. 
Metaphosphoric acid and all the alkaloidal reagents cause precipitation ; 
ammoniacal silver nitrate solution is reduced, but no red colour is 
obtained with Millon’s reagent. 

The platinochloride is an amorphous, yellow powder insoluble in 
water and alcohol ; the methiodide crystallises in slender, yellow needles 
melting at 252—253°; and the methochloride in colourless, rhombic 
plates. When the latter is acted on with silver oxide, the ammonium 
hydroxide base of quaternary methylcurine is obtained as an amor- 
phous, yellowish-red powder. 

Curine contains one methoxy-group ; it cannot be benzoylated, but 
on treatment with methylic iodide and caustic potash the methylic ether 
of methyleurine is formed, as a non-crystalline substance, of which the 
platinochloride and aurochloride were analysed. When fused with 
potash, curine yields amino-bases and protocatechuic acid ; and when 
distilled with soda lime or zinc dust, the principal product is trimethyl- 
amine, and also a substance giving the characteristic reactions for 
paraquinoneanisoil, showing the existence of a methoxyquinoline ring 
in curine. 

Puracurarine (tubocurarine).—The filtrate, after extracting curine, 
contains quercitol and curarine, obtained by precipitation with mer- 
curic chloride, &c. It is an amorphous, reddish-yellow substance, 
forming 9—11 per cent. of the rawcurara. It is soluble in water 
and alcohol, forming a red solution with a green fluorescence, and 
is not identical with the previously known curarine isolated from 
calabash-curara. In its behaviour towards reagents, it resembles curine, 
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except that it is not precipitated by the alkali phosphates. The 
platinochloride and hydriodide are yellow, amorphous powders. Tubo- 
curarine contains one methoxy-group, but, unlike curine, is not acted 
on by methylic iodide, and is therefore not a tertiary base. 

Calabash-curara used to be the common variety, and is that to which 
earlier investigations, as a rule, refer, but it is now seldom met with ; 
it was sent over in calabashes. It is a hard, dark brown substance, 
with a peculiar smell and a very bitter taste. Its watery solution, 
which is slightly acid, is coloured purple by concentrated sulphuric 
and nitric acids. The active principle is curarine, obtained together 
with minute quantities of a second alkaloid by precipitating an aqueous 
extract of the raw material with platinic chloride, decomposing with 
hydrogen sulphide, and extracting with a mixture of alcohol and 
chloroform. It forms hard, glistening, garnet-red laminz, decompos- 
ing and giving off a smell of trimethylamine when heated at 
150°. It is odourless, has an intensely bitter taste; and gives blue to 
violet colour reactions with concentrated sulphuric, nitric, or sulpho- 
vanadic acid. The platinochloride is an amorphous, strongly electrical 
powder, decomposing without melting when heated, and the hydriodide 
is the only compound which shows a tendency to crystallise. 

A third variety of curara is sent over in small jars of unburnt 
clay ; it is a dry, blackish-brown substance, and differs widely in the 
amount of active principle which it contains. The following substances 
have been extracted from it. 

Protocurine, C,,H,,NO,, crystallises from methylic alcohol in colour- 
less, hair-like needles, which, on heating, turn brown at 160° and melt 
at 306° with decomposition. It gives no characteristic colour reac- 
tions. It yields crystalline salts possessing a bitter taste. 

Protocuridine.—The free base is quite insoluble, but may be purified 
by boiling repeatedly with chloroform, when it is obtained in the form 
of hard, colourless, prismatic crystals melting at 274—276°; it is 
easily soluble in dilute acids, is precipitated by the usual alkaloidal 
reagents, but gives no characteristic colour reactions. The sulphate 
and platinochloride are crystalline substances. 

Protocurarine is an amorphous, red powder, easily soluble in water 
and alcohol, and is more poisonous than the other curarines. Its salts 
are inactive. It gives characteristic colour reactions with sulphuric, 
nitric, and sulphovanadic acids, and reduces ammoniacal silver nitrate 
solution. A. W. C. 


Enzymes. By Wactaw von Moraczewsxi (Pfliiger’s Archiv., 
1897, 69, 32—75).—The question is investigated whether various 
enzymes (diastase, pepsin, fat-splitting enzymes, é&c.) require calcium 
salts for their activity to be manifested in the same way as rennin 
does. It was found that no method of precipitating calcium salts 
inhibits the activity of these enzymes. The presence of calcium salts 
is favourable to their action, and in a few cases (ptyalin and diastase) 
the removal of calcium salts weakens their activity, but even this 
action is inconstant. W. D. H. 


Influence of Heat on Diastatic Ferments. By ANGELO 
Puaitesk (Pfliiger’s Archiv., 1897, 69, 115—131).—The research is 
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directed to the question whether diastase of vegetable origin is the 
same ferment as the diastatic enzymes of animals, Although it is 
regarded as probable that the enzymes are different, the problem is 
one which cannot yet be solved. Certainly, no difference in relationship 


to the temperature at which they are most active could be discovered. 
W. D. H. 


Chemical Nature of Diastase. By THomas B. Osporne (Ber., 
1898, 31, 254—259. Compare Abstr., 1896, i, 398, and Wrdblewski, 
this vol.,i, 54).—The author considers that the reason why Wréblewski’s 
diastase did not coagulate on warming to 50—60°, was on account of 
the small quantity of true diastase present. It has already been shown 
that dilute solutions of malt albumin and of other vegetable proteids 
do not coagulate. That Wrdblewski’s preparation was not so pure as 
the author’s was proved by comparing the amount of maltose obtained 
by the aid of each. It is also stated in reply to Wréblewski that the 


author’s preparations were quite free from the carbohydrate, araban. 
J.S. 


Betulase, an Enzyme contained in Betula Lenta. By Avcust 
ScHneEGANS (Chem. Centr., 1897, i, 326; from Journ. Pharm. d’ Als.- 
Lovr., 1896, No. 17).—Gaultherin, the glucoside present in the bark of 
Betula lenta, on hydrolysis yields a carbohydrate and methylic salicyl- 
ate, and by macerating the powdered bark of Betula lenta during 
four weeks with glycerol, the author has extracted an enzyme, betulase, 
capable of rapidly effecting the same change. On adding alcohol to its 
glycerol solution, betulase is precipitated as a greyish-white powder, the 
yield being about Ol per cent. of the weight of bark taken. ‘The 
hydrolytic power of betulase is not affected by exposing it for a long 
period to the air, or by long drying in a desiccator, or even by heating 
it for several hours at 130°; on the other hand, an aqueous sohution of 
the enzyme rapidly loses its hydrolytic power, especially on being 
heated. It cannot be dialysed, and becomes turbid when heated or 
when a mineral acid is added to it. The hydrolytic power of betulase 
seems to be increased by the presence of small quantities of alkalis or 
mineral acids, but is diminished by the presence of tannic, picric, or 
tartaric acid, or of ferric chloride, mercurous nitrate or lead acetate. 
Mercurie chloride and the sulphates of copper, iron, and zinc are with- 
out action. An aqueous solution of betulase does not give a blue colora- 
tion with guaiacol, even in presence of hydrogen peroxide ; it does not 
convert starch into sugar, or dissolve albumin or fibrin ; neither does 
it hydrolyse amygdalin, phloridzin, nor salicin. Diastase, emulsin, 
papayotin, pepsin, or ptyalin do not act on gaultherin. In Betula lenia, 
as in the bitter almond, a glucoside and an enzyme capable of hydro- 
lysing it exist together. W. A. D. 


Action of Rennin. By G. Lércur (Pfliiger’s Archiv., 1897, 69, 
141—198).—The research gives an account of various methods of ob- 
taining rennin and its zymogen, and of various agencies which modify 
its activity. 

Boiled milk is coagulated more slowly by rennin than fresh milk. 
The activity of the ferment is diminished by both acids and alkalis, 
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but an acid reaction raises the resistance to temperature of the 
ferment. 

Rennin is also more resistant to heat in glycerol than in water ; the 
ferment acts between 10° and 60°, but a temperature of 60—70° destroys 
its activity. The rennin from the frog is active at lower temperatures 
than that of the calf or human stomach, 

The amount of the enzyme is very small during fasting, and still 
more so in the state of digestion ; the amount of the zymogen is, how- 
ever, considerable. W. Dz. H. 


Classification of Proteids, By Aveustin WrésiEwsk! (Ber., 1897, 
30, 3045—3052).—The author gives a scheme for the classification of 
proteids and allied substances, for which reference must be made to 
the original. 


Halogen Derivatives of Proteids, and their Physiological 
Relationships. By F. Bium (Chem. Centr., 1897, i, 181—182; frow 
Munch. med. Woch. 43, 1099).—Stable compounds of proteid are oh 
tainable with iodine, bromine, and chlorine. The iodine compound is 
stated to be physiologically useful after thyroidectomy, the bromine 
compound in epilepsy, and the chlorine compound in catarrh and cancer 
of the stomach. W. D. 8: 


Halogen Derivatives of Albumin By F. Bium and WILHELM 
VauBeL (J. pr. Chem., 1897, [ii], 56, 393—396. Compare Loew and 
Takabayashi, Abstr., 1897, i, 648 ; Liebrecht, ibid. ; Hopkins, this vol., 
i, 54; Hopkins and Brook, ibid., 99).—When a casein solution is warmed 
with tincture of iodine or with bromine, or treated with chlorine in the 
cold, and the product is then boiled with aqueous alkali until all the 
sulphur, and as much halogen as possible, have been removed, the resi- 
dual product, after precipitation with mineral acids or acetic acid, still 
contains 2°-4—2°6 per cent. of chlorine, 4°8—5-0 per cent. of bromine, or 
up to 9°7 per cent. of iodine respectively. These numbers correspond 
to a molecular weight of about 1400 for the product, assuming only one 
atom of the halogen to be present in the molecule. The amount of ash 
was very variable ; part of the product dissolved in 90 per cent. alcohol 
and part did not ; during the boiling with alkali, ammonia and other 
gases were evolved, and a smell of thiocarbimides and of trimethylamine 
was sometimes noticed. When the product of the action of the halogens 
is heated with 10 per cent. sulphuric acid, instead of with alkali, some 
halogen is still firmly retained ; in neither case is it removed by boiling 
with silver nitrate. Strong sulphuric acid, and other oxidising agents, 
doremove it, however. With other proteids—egg-albumin, serum-albu- 
min, protogen, myosin, Witte’s peptone, somatose, albumoses, gelatins, 
&c.—similar results are obtained. C. F. 


Action of Formaldehyde on Albumin. By A. Bacu (Chem. 
Centr., 1897, i, 420; from Mon. Sci., [iv], 11, i, 157—159. Compare 
Abstr., 1893, ii, 483).—The author considers that the formaldehyde 
present in plants is a decomposition product of carbonic anhydride ; it 
seems to be protected from the action of the oxygen liberated simul- 
taneously. To ascertain the cause of this immunity from oxidation, 
the action of formaldehyde on an aqueous solution of albumin was 
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studied. A product soluble in water was obtained, the aqueous solution 
of which was not coagulated by heat, and was less easily precipitable 
by 95 per cent. alcohol than that of ordinary albumin. If shreds of 
albumin are dried either in bright sunlight, or at a low temperature, 
and then dissolved in water, non-coagulable solutions are obtained ; in 
the former case, the solution can be rendered coagulable by the addition 
of a few drops of acetic acid ; in the latter case, by passing a stream of 
carbonic anhydride. W. A. D. 


Separation of Albumoses and Peptone.—By Ernst P. Pick 
(Zeit. physiol. Chem., 1897, 24, 246—275).—A detailed account of 
experiments on the fractional precipitation with ammonium sulphate 
of solutions of Witte’s “peptone.” The properties of the various 
fractions are described, and the general conclusion drawn that Witte’s 
peptone contains several albumoses and peptones. Further details, 


however, are promised regarding their characters and identification. 
W. D. H. 


New Colloidal Substances Analogous to Proteids derived from 
a Nucleo-albumin. By Jonn W. Pickerine (Compt. rend., 1897, 125, 
963—965).—Nucleoalbumin prepared from the thymus of the sheep by 
Halliburton’s method was heated with anhydrous calcium chloride in 
sealed tubes at 150° for 6 hours. The product is a brown, crystalline 
powder which has not the properties of proteids, although it still gives 
a violet coloration with potassium hydroxide and cupric sulphate. It 
has no levorotatory power, and does not produce intravascular coagu- 
lation. When this product is heated in sealed tubes at 125° for 4 
hours with phosphorus pentachloride, it is partially converted into a 
colloid which, after purification by dialysis, is identical in appearance, 
chemical reactions, and physiological effects with the synthetic colloids 
obtained by Grimaux. OC. H. B. 


Chemistry of Hemoglobin. By Joun S. Hatpane (J. physiol., 
1898, 22, 298—306).— When potassium ferricyanide is added to solu- 
tions of oxyhemoglobin or carbonic oxide hemoglobin, or to blood 
laked by the addition of water, the gas combined with the hemoglobin 
is set free, while methemoglobin is formed. The oxygen of the blood 
can be rapidly and accurately determined without the use of the air- 
pump, by taking advantage of this reaction ; a somewhat modified 
Dupré urea apparatus may be used for this purpose. W. D. H. 


Absorption of Violet and Ultra-violet Rays by Hemoglobin 
and its Derivatives. By ArtHur Gamage (Zeit. Biol., 1897, 34, Jubel- 
band, 505—528).—A full account, illustrated with photographs of 
spectra, of researches which have been previously published (Abstr., 
1896, i, 713). W. D. H. 
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Methyldiethylethylene. By Micuarn Sayrzerr, jun. (J. pr. 
Chem., 1898, [ii], 57, 38—43).—The formation of the heptylene 
obtained by Baratéeff and Saytzeff (Abstr., 1887, 353) as one of the 
oxidation products of triethylearbinol, was probably due to the dehy- 
drating influence of the sulphuric acid used in the oxidising mixture ; 
it seems to be a methyldiethylethylene, CEt,.CHMe, and can be pre- 
pared by heating triethylcarbinol (1 mol.), with oxalic acid (1 mol.), 
which acts as a dehydrating agent (compare Cahours and Demarcay, 
Abstr., 1878, 653). The hydrocarbon is a colourless liquid which 
boils at 97—98°, and has a sp. gr. = 0°72285 at 20°/20°, and = 0°72225 
at 20°/0°; on oxidation with potassium permanganate, no trace of a 
glycol can be obtained, acetic and propionic acids being formed, 
together with a small quantity of triethylcarbinol. The author con- 
cludes that the latter substance is first formed by the addition of 
1H,O to the methyldiethylethylene, and that the acetic and propionic 
acids result from its oxidation. W. A. D. 


Aliphatic Nitroso-compounds. By Oscar Pinoty (Ber., 1898, 
31, 452457. Compare Abstr., this vol., i, 117.)—When acetoxime 
is dissolved in water and treated with bromine in presence of pyridine, 
2-bromo-2-nitrosopropane, CBrMe,*NO, is formed as a deep blue, mobile 
liquid, which has an extremely unpleasant, pungent odour; it boils 
and decomposes at 83°, but can be distilled at 12-5° under a pressure of 
26 mm. without alteration. It dissolves readily in benzene, alcohol, &c., 
but is insoluble in water, and when kept decomposes, forming acetoxime 
hydrobromide and a liquid which is insoluble in ether, and gives a 
vapour which has an extremely irritating effect on the mucous 
membrane. The molecular weight was determined by the freezing 
point method in benzene solution. The isomeric acetoxime hypobromite, 
CMe,:N-OBr, has not been obtained, but the corresponding hypo- 
chlorite is known, and is a colourless liquid. The author concludes 
from these facts that the blue colour is associated with the presence of 
the nitroso-group, and that, therefore, the pseudonitroles must also be 
considered to contain this group. 

Several solid nitroso-compounds, such as C(CH,*OAc),-NO, and 
nitroso-octane (see the following abstract), which are colourless in the 
crystalline state, form colourless solutions in benzene at a low tempera- 
ture, whilst if the temperature be allowed to rise slightly, the solution 
becomes blue. A determination of the freezing point of these solu- 
tions shows that, in the colourless solution, the nitroso-compound has 
twice the molecular weight that it has in the blue solution. 

A. H. 


Nitroso-octane. By Oscar Pitoty and Orro Rurr (Ber,, 1898, 31, 
457—458. Compare the foregoing abstract),—When nitrodi-isobutyl, 
NO,*CMe,*CH,*CH,* CHMe,, is reduced with aluminium amalgam in 
presence of ether, it is converted into 2-nitroso-2 : 5-dimethylhexane, 
NO-CMe,*CH,*CH,*CHMe,, which crystallises in compact, colourless, 
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prismatic plates melting at 54° to a deep blue liquid; it sublimes, 
without decomposition, above its melting point, and is insoluble in 
water, acids, and alkalis. 


Regularities in the Boiling Points of Isomeric Aliphatic 
Compounds. By Nicotar A. Menscuurxin (Ber., 1898, 31, 
313—314).—A reply to Naumann (this vol., i, 221). M. O. F. 


Preparation of Absolute Alcohol by means of Calcium 
Carbide. By Pau, Yvon (Compt. rend., 1897, 125, 1181—1182).— 
When calcium carbide is added to alcohol which contains water, the 
carbide is attacked with liberation of acetylene so long as any water 
remains undecomposed. This reaction can be used for the detection of 
water in alcohol ; acetylene is liberated, and the liquid when shaken 
becomes turbid, owing to the presence of calcium hydroxide. It can 
also be employed for the preparation of anhydrous alcohol ; for this 
purpose, alcohol of 90° or 95° is mixed with about one-quarter its 
weight of the coarsely granulated carbide, well shaken from time to 
time during 2 or 3 hours, allowed to remain 12 hours, and then decanted 
and distilled. The first portions of the distillate contain some dis- 
solved acetylene and may be collected separately, or the entire distillate 
may be shaken with anhydrous cupric sulphate, and redistilled without 
previously separating the copper acetylide. C. H. B. 


Alkylic Sulphites. By Artuur RosenHerm and Orro LiEBKNECHT 
(Ber., 1898, 31, 405—414),—Contrary to the statement of Warlitz 
(Annalen, 1867, 148, 72), ethylic sulphite, SO(OFt),, is. decomposed 
only with extreme slowness by 20 per cent. aqueous potash, and the 
product is not potassium ethylic sulphite, OEt‘SO-OK, but potassium 
ethylsulphonate, Et*SO,-OK, for it yields no sulphurous anhydride 
when treated with mineral acids. True alkylic sulphites, which the 
authors formulate as M’*SO,OR [R= Me,Et ; M’=Na,K], can be ob- 
tained by passing the calculated amount of sulphurous anhydride into 
alcoholic sodium or potassium methoxide or ethoxide (compare Szarvasy, 
Abstr., 1897, i, 585). Sodium methylic sulphite will keep for weeks in 
a well stoppered bottle ; the ethylic salt decomposes in about an hour, 
with evolution of sulphurous anhydride, and potassium ethylic sulphite 
decomposes as soon as it has become dry, although both of these salts 
are comparatively stable when in contact with alcohol. Neither pro- 
pylic, amylic, nor phenylic sulphites can be obtained by this method. 
The alkylic sulphites exhibit very different reactions from those of 
the isomeric alkylsulphonates ; for example, they are decomposed, even 
by dilute mineral acids, sulphurous anhydride being evolved. Sodium 
methylic sulphite is stable in aqueous solution at 0°, but at 25° it is 
decomposed into methylic alcohol and sodium hydrogen sulphite; 
the ethylic sulphite undergoes this decomposition even more readily. 
When heated with ethylic iodide and absolute alcohol at 150°, sodium 
ethylic sulphite undergoes transformation into the ethylsulphonate ; 
a crystalline product is obtained which has the composition 
4EtSO,Na,NalI, and can also be prepared by the direct action of 
sodium iodide on sodium ethylsulphonate. 

The ease with which the alkylic sulphites described are hydrolysed 
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as compared with the difficulty experienced in hydrolysing ethylic 
sulphite, SO,(OEt),, leads to the conclusion that they cannot, like this 
last substance, have the symmetrical structure OM’-SO-OR, but must 
rather be formulated as M’*SO,°OR. C. F. B. 


Methyltertiarybutylallylcarbinol. By Au. Gnepin (J. pr. Chem. 
1898, [ii], 57, 104—111).—Methyltertiarybutylallylearbinol, obtained 
by the action of zinc and allylic iodide on pinacolin, is a colourless, 
mobile liquid smelling strongly of camphor, boils at 168°4° (corr.), 
solidifies on cooling to four-sided prisms melting at -— 7°, and has 
asp. gr.=0°85639 at 20°/20°. Although it contains an asymmetric 
carbon atom, it is optically inactive. 

On oxidation with potassium permanganate, it is converted first into 
a hydrowy-derivative, C,H,.O0,, crystallising in triclinic plates, and 
melting at 87—88°, and on further oxidation into an acid having the 
composition of B-methyltertiary butylethylenelactic acid. 

A. W. C. 


Tertiary Nitroisobutylenic Glycol. By Giuseppe Cesaro (Chem. 
Centr., 1897, ii, 179; from Bull. Acad. roy. Belg., [iii], 33, 323—333).— 
The author gives the results of a crystallographic examination of the 
large yellow, and small colourless crystals of tertiary nitroisobutylenic 
glycol prepared by Henry (Abstr., 1896, i, 4). When heated, this 
compound loses its crystalline form before melting, melts at 140°, and on 
cooling suddenly, crystallises at 57°; on again heating and cooling, the 
same phenomena are exhibited. E. W. W. 


Trihydric Alcohol obtained from Dipropylallylcarbinol. By 
Atexis Bogoropsky (J. pr. Chem., 1898, [ii ], 57, 35 —38).—1-Dipropyl- 
1:3: 4-butanetriol, OH:CPr,*CH,:CH(OH)-CH,:°OH, obtained- on 
oxidising dipropylallylcarbinol (1 mol.) with aqueous potassium per- 
manganate (1$ mols.), is a viscid, colourless liquid, which is easily soluble 
in water and alcohol, but only sparingly in ether. On being heated 
with acetic anhydride, it yields a mixture of its triacetyl compound, and 
the diacetate of an unsaturated glycol, CPr,.CH:CH(OH):CH,°OH ; 
these products were, however, not separated. W. A. D. 


Formaldehyde or Methylene Derivatives of certain Poly- 
hydric Alcohols and Acids of the Sugar Group. By K. Wreszr 
and BernHARD ToLLENs (Annalen, 1898, 299, 316—340).—A more 
detailed account of work which has already been published (see this 
vol., i, 60). M. O. F. 


Fermentation of Cellulose. By V. Ometiansk1 (Compt. rend., 
1897, 125, 1131—1133).—Pure paper was allowed to ferment in pre- 
sence of calcium carbonate at a temperature of about 35° for 13 months, 
The products obtained from 3°4743 grams of paper were :—acids of the 
acetic series, 2°2402 grams; carbonic anhydride, 0°9722 gram; and 
hydrogen, 0°0138 gram. The acids were chiefly acetic acid and butyric 
acid, the ratio of the former to the latter being 1°7:1. Small quanti- 
ties of valeric acid, higher alcohols, and odorous products were formed. 

The absence of methane from the products of fermentation is remark- 
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able, but the formation of this gas seems to be due to a special organism 
readily distinguishable from the ferment that produces the fatty acids, 
This organism is at present under investigation. C. H. B. 


Ethylnitramine and its Derivatives. By Herm. Umperove and 
Antoine P. N. Francurmont (Rec. Trav. Chim., 1897, 16, 385—400, 
Compare A bstr., 1889, 493).—To prepare diethyldinitro-oxamide, 5 grams 
of diethyloxamide are gradually added to 20 c.c. of pure, colourless 
nitric acid (obtained by distilling nitric acid with sulphuric acid under 
diminished pressure). The mixture is allowed to remain in a dry 
atmosphere for several days at the ordinary temperature, and is then 
poured into a mixture of ice and water. It is extracted with ether, 
the ethereal solution agitated with dilute sodium carbonate, and then 
dried with potassium carbonate. The solid residue from the ethereal 
solution is recrystallised from alcohol; the yield is usually about 
93 per cent. of the theoretical. Diethyldinitro-oxamide melts at 35°, 
is readily soluble in ether, but is only sparingly soluble in light petro- 
leum or cold alcohol. Attempts to nitrate diethyloxamide by the aid 
of a mixture of nitric and sulphuric acids did not give good results. 

The finely powdered nitro-derivative (28 grams) is gradually added 
to strong aqueous ammonia (90 c.c.), and the temperature is moderated 
by surrounding the vessel with cold water; after some time, the 
mixture is filtered, the residue washed, and the colourless filtrate 
warmed on the water bath ; when cold, sulphuric acid (10 per cent.) 
is added until the solution gives a blue colour with Congo-red paper. 
The solution is then extracted with ether, and the residue from the 
ethereal extract, after keeping for some time over sulphuric acid ina 
vacuum, consists of pure ethylnitramine. Its sp. gr. at 15°=1°1675, 
and when placed in a freezing mixture it solidifies to rhombic plates 
melting at 6°; it is odourless, and has an acid reaction. 

The potassium, sodium, lithium, EtNLiNO,, silver, barium, 

[EtN-NO,],Ba + H,0, 
zinc [EtN-NO,],Zn + 2H,0, cobalt, + 2H,O, nickel, cupric, + 2H,O, and 
mercuric compounds are described. The zinc, nickel, copper, and 
mercury derivatives were obtained by double decomposition from the 
barium compound, since they are decomposed when their aqueous 
solutions are boiled. 

Normal methylethylnitramine, identical with van Dissel’s com- 
pound (Rec. Trav. Chim., 1894, 18, 327), is obtained when the potas- 
sium derivative (25 grams) is mixed with methylic iodide (30 grams) 
and methylic alcohol (90 grams), the mixture being first allowed to 
remain at the ordinary temperature during 2 days, and then boiled 
on the water bath for 6 hours; it distils at 90°5° under a pressure of 
23 mm., and its sp. gr. = 11012 at 15°; it does not yield a coloration 
with an acetic acid solution of a-naphthylamine, and does not react 
with sulphuric acid. When heated in sealed tubes with thirty times 
its weight of aqueous potash (10 per cent.) for 12 hours at 100°, it is 
completely decomposed, yielding nitrous acid and ethylamine, which 
was tested for by Romburg’s method. Diethylnitramine may be pre 
pared in a similar manner by the aid of ethylic iodide ; it has previously 
been obtained from unsymmetrical diethylearbamide (Rec. Trav. Chim., 
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1887, 6, 149). The authors confirm van Erp’s statement that diethyl- 
nitramine is practically unacted on when boiled with aqueous potash 
for some 5 hours. When heated with thirty times its weight of 10 per 
cent, aqueous potash at 150—160° for 4 hours, complete decomposition 
ensues, the chief products being ethylamine, nitrous acid, and resinous 
matter. Jsomethylethylnitramine is the chief product formed when the 
silver derivative of ethylnitramine (97 grams) is treated with methylic 
iodide (69 grams) and absolute ether (500 c.c.); it is also probably 
formed in small quantity in the preparation of the normal compound. 
After repeated fractionation under diminished pressure, it is obtained 
in the form of a colourless liquid boiling at 36—38° under a pressure 
of 20 mm., and having a sp. gr. = 1°0415 at 15°; it yields a coloration 
with a-naphthylamine acetate, and reacts vigorously with sulphuric 
acid. When heated at 100° in sealed tubes with aqueous potash 
(10 per cent.), the products are nitrogen, methylic alcohol, and a red 
resin, probably formed by the action of the alkali on acetaldehyde, one 
of the primary decomposition products. Jsodiethylnitramine boils at 
46—50° under a pressure of 18 mm., has a sp. gr. = 1-000 at 15°, and 
resembles the isomethy] derivative in all its reactions. J.JI.8. 


Two Isomerides of Methylethylnitramine. By Herm. Ums- 
cRovE and Antoine P. N. Francutmont (Rec. Trav. Chim., 1897, 16, 
401—410. Compare preceding abstract.).—The compound formed by 
the introduction of a methyl group into ethylnitramine by the action of 
methylic iodide on its silver derivative, is supposed to have the constitu- 


tion NEt:NO-OMe or a . When heated in a Pfungst tube 
‘OMe 


at 100° for 7 hours with aqueous potash (10 per cent.), it yields 
nitrogen and methylic alcohol, together with a small quantity of a 
substance somewhat richer in carbon, probably dimethylacetal, formed 
by the action of the methylic alcohol on acetaldehyde. A red, resinous 
substance is also formed, probably by the action of the alkali on 
acetaldehyde. The second isomeride of methylethylnitramine, 
‘ N:Me 
iNMe:NO-OE 
i e:-NO-O t or OS om’ 

is obtained by the action of ethylic iodide dissolved in absolute ether 
onmethylnitramine. After several rectifications under diminished pres- 
sure, it boils at 35° under a pressure of 16 mm., and its sp. gr. = 1044 
at 15°. A substance boiling at 78° under a pressure of 18 mm., and 
melting at about 6°, was obtained as a bye-produet. The second 
someride of methylethylnitramine, when heated with aqueous potash 
in exactly the same manner as the preceding compound, gave nitrogen 
and ethylic alcohol ; methylic alcohol and formic acid were also pro- 
duced, but in smaller quantities. ‘The methylic alcohol was tested for 
bya 12 per cent. solution of chromic anhydride, which readily reacts 
with methylic alcohol, yielding carbonic anhydride, but which gives 
practically no gas with ethylic alcohol. J. J.8. 

Two Inactive 2:4-Diamidopentanes. By Cart D. Harries 


and Tamemasa Haaa (Ber., 1898, 31, 550—551).—When acetylacetone- 
dioxime is reduced with sodium and boiling alcohol, a 2 : 4-diamidopen- 
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tane, CH,"(CHMe:NH,),, is formed, which, after drying with barium 
hydroxide, distils at 41—42° under 11—-12 mm. pressure ; it is a colour- 
less liquid and fumes in the air. Its hydrochloride, C,H,,N,,2HCl, 
hydrobromide, platinochloride, and aurochloride are well-defined, crystal- 
line compounds. The diacetyl derivative crystallises in large, thick 
prisms, melts at 163°, and is practically insoluble in ether. The 
dibenzoyl derivative crystallises in plates and melts at 189°. 

When the dioxime is reduced with sodium amalgam and 80 per cent. 
acetic acid in the cold, the product is a mixture of the above-mentioned 
diamidopentane and of an isomeride; they are best separated in the 
form of their diacetyl derivatives. The one already described is a 
crystalline substance, whereas the isomeric diacetyl derivative is a 
syrup. When this syrup is hydrolysed with concentrated hydrochloric 
acid at 150—160,° itis converted into the isomeric 2 : 4-diamidopentane 
and acetic acid. On evaporating the solution, a hygroscopic hydro- 
chloride of the base is obtained, which, on benzoylating, yields a di- 
benzoyl derivative. This melts at the same temperature as the dibenzoyl 
derivative of the first mentioned 2 : 4-diamidopropane, but the two are 
not identical, since a mixture of them melts at 158°. The isomeric 
base, after drying over barium hydroxide, boils at 29—30° under a 
pressure of 9—10 mm. J. J. 5S. 


New Formation of Trioxymethylene. By GriuseprE Grass!- 
CrisTALDI (Gazzetta, 1897, 2'7, ii, 502—505).—On passing the vapour 
of monochloracetic acid through a glass tube kept at a low red heat, 
hydrogen chloride and carbonic oxide are evolved, and a mixture of 
formic acid, symmetrical dichloromethylic ether, and trioxymethylene 
is condensed. 

It may be supposed that chloracetic acid decomposes on heating in 
a similar manner to hydroxycarboxylic acids, with elimination of 
carbonic oxide, hydrogen chloride, and formaldehyde; the latter in 
part polymerises, giving trioxymethylene, and in part combines with 
hydrogen chloride, giving the chlorhydrin CH,Cl-OH, which, by loss of 
water, yields dichloromethylic ether, (CH,Cl),0. It may also be 
supposed that the chloracetic acid first decomposes into carbonic 
oxide and the chlorhydrin of formaldehyde which, by loss of hydrogen 
chloride, gives formaldehyde and by loss of water yields dichloromethylic 
ether. The formic acid produced during the heating is regarded as an 
oxidation product. W. Jd. P. 


f-Nitrosoketones. By Cart D. Harries and Lupwic JaBLoNskY 
(Ber., 1898, 31, 549—550).—When diacetonehydroxylamine (this vol., 
i, 123) is oxidised in chloroform solution with yellow mercuric oxide, 
B-nitrosoisopropylacetone, NO-CMe,*CH,Ac, is formed ; it crystallises 
in long prisms and melts at 75—76°, yielding a deep blue liquid. The 
oxidation of diacetonehydroxylamine to a nitroso-compound establishes 
with certainty the constitution of the former, since Piloty and Ruff 
(this vol., i, 223) have shown that only tertiary aliphatic hydroxyl- 
amines can be thus oxidised. Dihydroxylaminotriacetone, when oxidised 
in a similar manner, yields dinitrosodiisopropylacetone [dinitrosodi- 
isobutyl ketone|, CO(CH,*CMe,NO),, melting at 132—133°, 

J.J.58. 


a >} 6 - 2. oa ee ee eee 


ORGANIC CHEMISTRY. 295 


Isolation of Amido-acids. By N. A. Ortorr (Chem. Centr., 1897, 
ii, 192—193 ; from Pharm. Zeit. Russ., 36, 285—289, 301—303).—The 
author recommends the nickel salts of amido-acids as a convenient 
means of separating these acids from the decomposition products of 
proteids such as those contained in plants, and describes the following 
compounds, 

The nickel salt of alanine, (C,H,NO,),Ni+4H,O, prepared by boil- 
ing an aqueous solution of alanine with nickel carbonate for 1—1} 
hours, forms blue crystals, and loses its water of crystallisation at 
108—110°; 100 parts of a saturated aqueous solution contain 0-76 
parts of the salt. The nickel salt of glycocine, (C,H,NO,),Ni+2H,0, 
is prepared in a similar manner to the preceding compound, and, like it, 
is easily solublein hot water ; 100 parts of a saturated aqueous solution 
at the ordinary temperature contain 3°35 parts of the salt. Leucine 
does not form a nickel salt when boiled with nickel carbonate or 
hydroxide. Asparagine yields an easily soluble, amorphous, nickel salt. 
Generally speaking, those amido-acids whose copper salts are easily 
soluble and difficult to crystallise, form easily crystallisable nickel salts. 

The author has isolated tyrosine, glycocine, and leucine from the 
decomposition products obtained by heating gelatin and albumin 
respectively with sulphuric acid of 50—80 per cent. strength for 4—2 
hours at a temperature below the boiling point. E. W. W. 


Action of Cyanacetic Acid on Isovaleraldehyde and Prop- 
aldehye. By Ernst Srrassmann (Monatsh., 1897, 18, 722—736).— 
When cyanacetic acid (1 mol.) is heated with isovaleraldehyde (1 mol.) 
in a sealed tube during ]—2 hours at 106°, a cyanisoheptenoic acid, 
CH,Pré-CH:C(CN)-COOH or CHPr?:CH-CH(CN)-COOH, is formed, 
which crystallises from light petroleum containing ether, in white, 
deliquescent needles, melts at 53°, and is easily soluble in ether and 
water. The silver salt is very unstable, whilst the calcium salt, 
(C;H,,0,N),Ca+24H,O, erystallises when its aqueous solution is 
evaporated in a vacuum, although it is decomposed when the latter is 
heated, On,being heated with aqueous potash, the cyano-acid is resolved 
into ammonia, malonic acid, and isovaleraldehyde and its condensation 
products ; when distilled alone, carbonic anhydride and By-isohepteno- 
nitrile, CHPr®:CH-CH,°CN, are formed. The latter boils at 80° 
under a pressure of 18 mm., and at 175° (corr.) under ordinary pressure, 
and combines readily with bromine, forming a dibromide, C,H,,NBr,, 
which crystallises in iridescent, white plates and melts at 67°. When 
heated with 10 per cent. aqueous potash, the nitrile is converted into 
By-isoheptenoic acid, CHPr®:CH-CH,:COOH (Fittig and Zanner, 
Abstr., 1890, 589), which was identified by its boiling point, and by 
its being converted into isoheptolactone when heated with dilute 
sulphuric acid ; together with the isoheptenoic acid a small quantity of 
the B-hydroxyisoheptoic acid of Fittig and Feurer (Abstr., 1895, i, 
206) was formed. Isoheptenoic acid, together with a small quantity of 
lsoheptolactone, are formed when the nitrile is hydrolysed by concen- 
trated hydrochloric acid. 

By heating cyanacetic acid (1 mol.) with propaldehyde (1 mol.) in a 
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sealed tube at 85° during 4—5 hours, a small quantity of methyl- 
ethylacraldehyde is formed, together with a larger quantity of an 
unsaturated cyano-acid, CHEt:C(CN)-COOH or 
CHMe:CH-CH(CN)-COOH, 
which crystallises from a mixture of ether and light petroleum in 
white plates, melts at 64—65°, and is easily soluble in water. When 
this is heated with 10 per cent. aqueous potash, ammonia is evolved 
and propaldehyde and malonic acid are formed ; when heated alone above 
100°, carbonic anhydride is evolved and a pentenonitrile, C,i1,N, 
obtained, which boils at 147—150°, readily absorbs bromine, and dis- 
solves with difficulty in water and carbon bisulphide, but easily in ether. 
W. A. D. 


Action of Sulphuric Acid on HElaidic Acid. By Arex. 
TsCHERBAKOFF and ALEXANDER M. Sayrzerr (J. pr. Chem., 1898, [ii], 
57, 27—35).—On adding sulphuric acid (sp. gr.= 1°80) gradually to 
melted elaidic acid at 50°, and subsequently decomposing with water 
the product obtained, a hydroxystearic acid is formed, which, from its 
properties, and those of its sodium, calcium, barium, zinc, and silver 
salts, appears to be identical with the acid obtained by similarly treat- 
ing oleic acid (M. and A. Saytzeff, Abstr., 1887, 30). When distilled, 
it is decomposed, like the latter acid (Abstr., 1888, 815), into a mixture 
of oleic and isoleic acids. The configuration of the hydroxystearic acid 
is discussed. W. A. D. 


Preparation of Lactic Acid. By Grore Kassner (Chem. Cenitr., 
1897, ii, 20; from Apoth. Zeit., 12, 325—326)—According to the 
author, lactic acid cannot well be prepared by adding zinc oxide to a 
fermenting solution of cane-sugar, partly inverted by the action of tar- 
taric acid, as the oxide stops the fermentation and the original sugar 
is obtained. The following method is described. 300 grams of cane- 
sugar and 1°5 grams of tartaric acid are dissolved in 1700 grams of 
boiling water and the solution kept at 60° for several days. One 
hundred grams of old cheese mixed with water and a little more than 
the calculated quantity of calcium carbonate are then added and the 
fermentation allowed to proceed for about three weeks ; after this time 
only about 21°5 grams of invert-sugar remain unattacked. The 
mixture is then boiled, and the zinc salt precipitated by adding zinc 
chloride to the filtrate. From this salt, the acid is obtained by the 
action of hydrogen sulphide. E. W. W. 


Racemism. By Axpert Lapgensure [and in part W. Herz] 
(Ber., 1898, 31, 524—528).—The authors describe experiments which 
lead them to regard i-pyrotartaric acid as exhibiting partial racemism. 
Quinine /-pyrotartrate is more readily soluble than the d-salt. 

It is held by the authors that racemic compounds exist in the 
liquid state, and that ¢-coniine is a racemic compound, because change 
of temperature occurs on mixing the d- and /-bases. Landolt’s ob- 
jection, that the same phenomenon attends admixture of ether and 
carbon bisulphide, is invalid, owing to the difference in density of 
these two substances, M. O. F. 


ORGANIC CHEMISTRY. 297 


Isomerides of Pyrocinchonic Acid. By Arruur H. E. Kettner 
(Chem. Centr., 1897, ii, 263—264 ; from Diss. Strassburg, 1897).—In 
contradiction to the statement of Delisle, the author has proved that 
pyrocinchonic acid or its anhydride, when warmed with sodium 
hydroxide, is converted into dimethylfumaric acid (8-methylmesaconic 
acid) and methylitaconic acid, a state of equilibrium being attained 
which varies with the concentration of the alkaliemployed. Dimethyl- 
fumaric acid is slightly soluble in cold water and melts at 239—240°. 
On dry distillation, it is partly converted into pyrocinchonic anhydride, 
the complete change being effected by the action of acetic chloride 
under pressure or of bromine in sunlight. The alkaline earth salts 
are easily soluble in water. The acid does not form an anhydride 
when boiled with sodium hydroxide, but yields the isomeric acids. 
Methylitaconic acid is easily soluble in water, melts at 150—151°, and 
forms slightly soluble alkaline earth salts ; when boiled with sodium 
hydroxide, it is partly changed into the isomeric acids, and with 
bromine it forms a dibromide, C,H,O,Br,, melting at 153° but pyro- 
cinchonic anhydride is not produced. When heated alone, it yields 
pyrocinchonic anhydride, but by the action of acetic chloride, methyl- 
itaconic anhydride is obtained ; this crystallises from carbon bisul- 
phide, melts at 62—63°, with water forms methylitaconic acid and on 
heating is converted into pyrocinchonic anhydride. 

On reduction, all three isomeric acids yield the same symmetrical 
dimethylsuccinic acid. E. W. W. 


Derivatives of Glutaconic Acid. By Giorcio Errera (Gazzetta, 
1897, 27, ii, 393—412).—Ethylic cyanacetate reacts with chloroform 
and sodium ethoxide in a manner analogous to ethylic malonate and 
in accordance with the equation 2COOEt-CH,-CN+CHCl, + 
4NaOEt = 3NaCl + 4EtOH + COOEt-CNa(CN)-CH:C(CN)-COOEt. 
The reaction proceeds rapidly on the water bath, and after a few minutes 
heating the product is poured into alcohol, the sodium chloride filtered 
off, and the filtrate evaporated ; the ethylic sodio-ay-dicyanoglutaconate 
which separates on cooling is purified by crystallisation from alcohol. 
It crystallises in thin, colourless needles containing either alcohol or 
2H,O, melts and decomposes at 265°, and is not decomposed by boiling 
with water. The corresponding calciwm compound, Ca(C,,H,,N,0,).+ 
4H.O, crystallises in long, yellow needles. On treating a hot aqueous 
solution of the sodio-derivative with hydrochloric acid, ethylic ay- 
dieyanoglutaconate, COOEt*CH(CN)-CH:C(CN)-COOEt, separates 
and is ultimately obtained in yellow lamine melting at 178—179.° 
It is accompanied by a white, crystalline compound, C,,H,,N,O,, which 
begins to decompose at 160° and is obtained by boiling the dicyano- 
glutaconate with alcohol; this probably has the constitution 
COOEt-CH(CN)-CH:C(CONH,)-COOEt + H,O, and when heated in 
sulphuric acid solution or:with soda yields diethylic ay-cyanocarboay- 
glutaconate, COOEt*-CH(COOH)-CH:C(CN)-COOKt or 

COOEt:CH(CN)-CH: C(COOH)-COOEt, 
which crystallises in colourless lamine melting at 191°, and forms a 
crystalline sodiwm salt, C,,H,,NO,Na + 2H,O. 
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Sodium ethylic ay-cyanocarboxyglutaconate, 
COOEt:CH(COOH)-CH:C(CN)-COONa or 
COOEt:CH(CN):CH: C(COOH)-COONa, 
obtained by boiling diethylic cyanocarboxyglutaconate with aqueous 
soda, crystallises in small, colourless tablets containing 2H,O, and 
when treated with concentrated sulphuric acid and then with water, 
yields a crystalline precipitate of the corresponding ethylic dihydrogen 
salt. On boiling the liquid, however, carbonic anhydride is evolved and 
ethylic ay-cyanocarboxyvinylacetate, COOEt-CH(COOH):CH:CH:CN 
or COOEt:CH(CN)-CH: CH-COOH, separates ; this crystallises in hard 
prisms melting at 179°, and yields a crystalline sodiwm salt, C,H,NO,Na, 
On adding bromine to a warm aqueous solution of the monethylic 
salt, monethylic a-bromo-ay-cyanocarboxyvinylacetate, 
COOEt-CBr(COOH)-CH:CH-: CN or 
COOEt:CBr(CN)-CH:CH: COOH 
is obtained ; it crystallises in white needles. 

On boiling monethylic cyanocarboxyvinylacetate with potash and 
subsequently adding hydrochloric acid, y-cyanovinylacetic acid, 
CN:CH:CH:CH,°COOH, is obtained ; it crystallises in yellow prisms 
melting at 185—195° and is possibly a y-cyanocrotonic acid of the 
constitution CN*CH,*CH:CH:COOH. Wd. F. 


Condensation of Cyanacetamide with Chloroform. By 
Giorcio Errera (Gazzetta, 1897, 27, ii, 412—416).—Cyanacet- 
amide reacts with chloroform and sodium ethoxide, in a manner 
analogous to ethylic malonate, in accordance with the equation :— 

2CN:CH,°CO-NH, + CHCl, + 4NaOEt = 
NH,* CO-CNa(CN)-CH:C(CN)-CO-NH, + 3NaCl + 4EtOH ; 
sodio-ay-dicyanoglutaconamide, obtained thus, crystallises in yellow 
needles, and when treated with hydrochloric acid in aqueous solution 
yields ay-dicyanoglutaconamide, NH,*CO-CH(CN)-CH:C(CN)-CO-NH,, 
which crystallises in yellow lamine melting and decomposing at above 
280° and containing more than 1H,0. 

On dissolving the amide in concentrated sulphuric acid, heating to 
100°, and precipitating with water, the amide of a-carboxy-y-cyanogluta- 
conic acid, NH,*CO-CH(CN)-CH:C(CO-NH.),, separates ; it crystallises 
in yellow lamine containing $H,O. W. J. P. 


Formation of Carbonic Oxide from Ethylic Oxalacetate and 
its Derivatives (IV.) and Ethylic Benzyloxalacetate. By Wir 
HELM WISLICENUS and Max MinzesHeEImeEr (Ber., 1898,31, 551—557).— 
When ethylic ethoxyoxalacetate, COOEt-CO-CH(OEt)-COOEt,is heated 
in a stream of carbonic anhydride to a temperature of 180°, carbonic 
oxide is evolved, this evolution becoming much brisker as the tempera- 
ture reaches 200° ; on raising the temperature, ethylic ethoxymalonate 
(b. p, 228°) distils over. When this salt is hydrolysed with the requisite 
quantity of sodium hydroxide solution, and then neutralised with the 
requisite quantity of dilute sulphuric acid, ethoxymalonic acid is 
obtained. This is best extracted with ether, and recrystallised from 
light petroleum (b. p. 35—50°) and ether ; it forms colourless, glistening 
prisms, melts at 123—125°, is readily soluble in water or in ether, and 
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dissolves but sparingly in light petroleum or benzene. The bariwm 
and silver salts have also been prepared. When ethylic ethoxymalonate 
is warmed on the water bath with slightly less than the calculated 
quantity of phenylhydrazine, phenylhydrazinomalonic acid dthydrazide, 
N,H,Ph*CH(CO-N,H,Ph),, is formed ; this crystallises from glacial 
acetic acid in yellowish plates melting at 256—257°, and its solution 
in concentrated sulphuric acid gave a deep red coloration with ferric 
chloride or potassium dichromate. 

When the ethylic salt is heated with aniline (3 mols.) on the water 
bath, the chief products are ethoxymalonodianilide and the dianilide of 
anilidomalonic acid, The latter compound is practically insoluble in 
hot alcohol, but crystallises from acetic acid in glistening plates, and 
melts at 246—247.° Conrad and Bischoff have previously (Annalen, 
209, 231) described this compound as melting at 162°. The dianilide 
of ethoxymalonic acid is readily soluble in hot alcohol, from which it 
may be crystallised ; it melts at 170—171°, and gives a reddish-violet 
colour with sulphuric acid and ferric chloride. 

Ethylic ethoxymethylmalonate, OEt-CMe(COOEt),, is obtained when 
ethylic ethoxymalonate is treated with sodium, and then with methylic 
iodide ; it distils at 110° under 16 mm. pressure. 

Ethylic benzyloxalacetate, CH,Ph*CH(COOEt)*-CO-COOEt, obtained 
by combining ethylic phenylpropionate with ethylic oxalate in the 
usual manner (Annalen, 1888, 246, 315), is a colourless oil, and 
cannot be distilled, even under diminished pressure, without under- 
going decomposition. Its copper derivative, obtained by the action of 
copper acetate on an alcoholic solution of the ethylic salt, crystallises 
from hot alcohol in green needles, and melts at 136—138°. When 
heated to 200°, the ethylic salt loses carbonic oxide, and yields ethylic 
benzylmalonate, and when hydrolysed with six times its weight of 
normal sulphuric acid, it yields benzylpyruvic acid, melting at 48—50°. 
The hydrazone of this acid crystallises from dilute alcohol in yellowish 
crystals melting at 149—151°; and when boiled with 10 per cent. 
alcoholic sulphuric acid yields benzylindolecarboxylate, which, after 
recrystallisation from a mixture of benzene and light petroleum, melts 
at 144—146°, 

Kthylic 1-phenyl-4-benzyl-5-pyrazolone-3-carboxylate, 

NPh< CO-CH-CH,Ph 

N—C-COOEt 

is obtained when ethylic benzyloxalacetate is warmed with the calcu- 
lated quantity of phenylhydrazine for an hour on the water bath; it 
crystallises from alcohol in glistening needles, melts at 194°, and gives 
no coloration with sulphuric acid or ferric chloride. The mother 
liquor from this compound yields, on the addition of water, the 
phenylhydrazone of ethylic benzyloxalacetate melting at 64—66°. 

Ethylic phthalideoxalate (Annalen, 1888, 246, 343), when heated, 
does not lose carbonic oxide. J.J.8. 


Racemic Transformation of Hydrogen Ammonium Malate. 
By Jacosus H. van’r Horr and H. M. Dawson (Ber., 1898, 31, 
528—534. Compare Kenrick, Abstr., 1897, i, 506).—The statement 
is made by Pasteur that, on evaporating a solution of inactive hydrogen 
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ammonium malate, a substance first separates having the form and 
composition of the active salt without exhibiting hemihedral faces ; 
this is followed by the hydrated racemate investigated by Kenrick 
(Joc. cit.). 

Recognising that the former substance might be a pseudoracemic 
compound, according to the classification of Kipping and Pope (Trans., 
1897, '71, 989), the authors have examined it from this point of view. 
The result of their experiments shows that the substance in question 
is a mixture of 3 parts of /-malate with 1 part of the d-salt. 

A mixture of d- and /salts is more readily soluble than either of 
the active compounds alone ; the racemate, in the stable form, is less 
soluble than either of the active salts, but at the temperature of 


transformation (76°) it is more readily soluble than the mixture. 
M. O. F. 


Action of Formaldehyde on Uric Acid. By K. Weser and 
BERNHARD TOLLENS (Annalen, 1898, 209, 340—346).—Uric acid com- 
bines with formaldehyde, yielding (1) a crystalline, sparingly soluble 
compound, C,H,N,O;, containing two molecular proportions of form- 
aldehyde, and (2) an amorphous, very readily soluble compound, which 
contains four or five molecular proportions of formaldehyde. The 
crystalline derivative forms barium and calcium salts, which separate 


initially as white precipitates, and become gelatinous on agitation. 
M. O, F. 


Condensations of Furfuraldehyde and Furfuracraldehyde. 
By H. Roumer (Ber., 1898, 31, 281—285).—The condensations were 
effected by heating the two substances together with acetic anhydride 
or glacial acetic acid, and then either pouring the product into water 
and extracting with ether, or adding soda, decomposing the sodium 
salt with sulphuric acid, and then extracting with ether. With 
pyruvic acid, furfuraldehyde forms yellow furfurylidenepyruvic acid, 
0,0H,* CH:CH:CO-COOH, which melts at 110°, and, when heated at 
100° with alcohol, yields a yellow ethylic salt melting at 44—45°. With 
sodium phenylacetate, furfuraldehyde forms /urfurylidenephenylacetic 
acid, C,OH,* CH:CPh-COOH ; this melts at 143—144°, and, by mixing 
it with phosphoric chloride and treating the product with piperidine in 
-benzene solution, it can be made to yield a piperidide, melting at 105°. 

Furfuracraldehyde condenses with acetone in aqueous solution in 
the presence of a little soda ; the yellow product, /uzfwracrylideneacetone, 
C,OH,*CH:CH:CH:CH-CMeO, melts at 33—34°, and its yellowish 
oxime at 122—123°; with acetophenone, it condenses to yellow furfur- 
acrylideneacetophenone, C,OH,*CH:CH:CH:CH:CPhO ; this melts at 
52—53°, and its semicarbazide at 59—60°; with sodium acetate, it 
condenses to the yellowish fur/uracrylideneacetic acid, 

C,0H,°CH:CH:CH:CH:COOH, 
melting at 153—154°; with sodium phenylacetate, to yellow fur/ur- 
acrylidenephenylacetic acid, C,OH,* CH:CH: CH:CPh-COOH, melting at 
212— 213°; with pyruvic acid, to yellowish furfuracrylidenepyruvicacid, 
which has no well-defined melting point ; and with ethylic malonate to 
ethylic furfuracrylidenemalonate, which boils at 210—211° under 
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33 mm. pressure. The semicarbazide of furfuracraldehyde is yellow 
and melts at 215—219°. C. F. B. 


Para--propylnaphthenic Acid (Hexahydrocumic Acid). By 
Wrapmirk B. Marxownikorr (J. pr. Chem., 1898, [ii], 57, 95—103). 
—Hexahydrocumic acid, C,,H,,0,, prepared by the action of sodium on 
cumic acid in boiling amylic alcohol solution, forms monoclinic crystals 
melting at 94°5—95°. It is not readily volatile with steam, is almost 
insoluble in cold, more soluble in hot water, and readily so in benzene, 
chloroform, and ether. When heated to its boiling point (269°) for 
2 hours, it is converted into an oily isomeride, which is stil] under 
investigation. 

The sodium, caleiwm, bariwm, and silver salts are described. The 
methylic salt is a liquid boiling at 234—235°, of sp. gr. = 0°9614 at 0°/0° ; 
the amide, which is produced on heating the methylic salt with concen- 
trated ammonia for 20 hours at 100°, forms needle-shaped crystals melt- 
ing at 169°5—170°5°. The anilide crystallises in needles melting at 
204—205°. A. W.C. 


Derivatives of Gycloheptane. By Epuarp Bucuner and ANDREAS 
Jacost (Ber., 1898, 31, 399—402. Compare Abstr., 1897, i, 612).— 
The following salts of hydroxysuberanecarboxylic acid (suberylgly- 
collic acid, 1-hydroxycycloheptane-1-carboxylic acid, 


CH,:CH,:CH,___ 
(OH)-COOH, 


bu,: CH,: -CH,-° 


have been prepared -—eodéum, with 2H 20 ; calcium and bariwm, each 
with 6H,O ; lead, with }H,O, and the anhydrous silver salt. The acid 
itself yields paratoluic acid when heated with strong sulphuric acid ; 
when heated at 120—125°-with strong hydrochloric acid, it yields 
chlorosuberanecarboxylic acid, and this, on boiling with alcoholic 
potash, yields suberenecarboxylic (A!-cycloheptenecarboxylic) acid. 
This has a striking similarity to the A!-l-ethylecyclopentene-4-carb- 
oxylic acid of Einhorn and Willstitter (Abstr., 1894, i, 524) ; its amide, 
however, melts at 125—-126°. It has the character of an unsaturated 
compound ; it decolorises permanganate at once in alkaline solution, 
and is reduced by sodium in boiling amylic alcohol solution to 
suburanecarboxylic (cycloheptanecarboxylic) acid, an oil which yields 
pimelic acid when oxidised, and of which the amide melts at 193—194°, 
almost the melting point of 1-ethyleyclopentane-4-carboxylamide. 
C. F. B. 


Sulphonals of Cyclic Ketones. By Orro WaLLacH and WALTHER 
BorscuE (Ber., 1898, 31, 338—339).—Cyclic ketones yield sulphonal 
derivatives which are strictly analogous to those derived from acetone. 


Pentanonesulphonal, ar n> 080, Et),, is prepared by acting on 


pentanone and ethylic mercaptan with hydrogen chloride, and treating 

the product with potassium permanganate solution ; it separates from 

hot water in feathery crystals, and from alcohol in thin, nacreous 

plates melting at 127—128°. Methylpentanonesulphonal, 
C,;H,Me(SO,Et),, 

crystallises from dilute methylic alcohol in lustrous, oblique prisms 
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melting at 110°5—111:5°. Methylhexanonesulphonal is sparingly 
soluble in cold water and melts at 104—105°, whilst heptanonesulphonal, 
prepared from suberone, crystallises from alcohol in compact prisms 
melting at 136—138°. 


Action ‘of Ammonia on Hexachloroketo-R-pentene (m. p. 
28°). By E. C. THeopor ZinckeE and Ausert Rowve (Annalen, 1898, 


299, 367—382).—Amidopentachloroketo-R-pentene, Cry ).001,7 0° 


CCl,” CCl, : . ‘ 

O° WH C==CCl >coO, is prepared by dissolving the hexachloroketo- 
R-pentene which melts at 28° (Abstr., 1897, i, 507) in benzene, and 
saturating the ice cold solution with dry ammonia; it crystallises from 
hot benzene in colourless, rhombic leaflets, and melts at 118°. When 
crystallised from hot water, or from hot dilute hydrochloric or nitric acid, 
it forms long, colourless needles, and melts at 127°, but recrystallisation 
from benzene depresses the melting point to 118°. The compound is 
indifferent towards hydrochloric, nitric, nitrous, and concentrated 
sulphuric acids, acetic anhydride, and phosphorus pentachloride ; it dis- 
solves in alkalis, and the liquid becomes brown when heated, the odour 
of isonitrile becoming perceptible. 


doheptachloroketo-R. Oly CCl, ; 
Amidoheptachloroketo-R-pentane, NH, CCl-CCI CO, obtained by 


2 
dissolving the foregoing substance in glacial acetic acid, and 


saturating the liquid with chlorine, forms lustrous, prismatic crystals, 
melts at 72°, and boils at 165° under a pressure of 30—33 mm. _Itis 
insoluble in cold, aqueous alkali, and is but slowly attacked by the 
hot liquid; hot concentrated sulphuric acid has no action on the 
substance. 

Dichlorodiketo-R-pentene (dichlorohydroxyketo-R-pentinene), 

Cl:CCl 
Soci 
CCL:CCl ' . 
or b0-oH7 OOH, is prepared by the action of stannous chloride 
on the foregoing ketones ; it crystallises from benzene in monoclinic 
plates and melts at 162°. The substance sublimes in large, lustrous 
leaflets, and is volatile in an atmosphere of steam ; the vapour has an 
irritating effect on the mucous membrane. 
; Cl,* CCl ; 

Hexachlorometadiketo-R-pentane, occ] 09 is produced by the 
action of chlorine on dichloroketo-R-pentene dissolved in glacial acetic 
acid. It separates from the dilute acid in thick, colourless crystals and 
melts at 70° ; it is readily volatile, and the odour suggests camphor and 
quinone. Caustic soda converts the substance into trichloracrylic acid, 
and ammonia gives rise to the amide of dichloracetyltetrachloropro- 
pionic acid, CHCl,*CO-CCl,CCl,-CO°-NH,, which crystallises from 
benzene in slender, colourless needles, and melts at 155—156° ; reduc- 
tion with stannous chloride converts this compound into the amide of 
dichloracetyldichloracrylic acid. M. O. F. 
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Preparation of Diorthonitrotoluene. By Arnotp F. Hottz- 
man and J. BorsEKEN (Rec. Trav. Chim., 1897, 16, 425—428).—A 20 
per cent. yield of dinitroparatoluidine [Me :(NO,),: NH,=1:2:6 _ 
may be obtained from sym.-trinitrotoluene as follows. Fifty grams o 
trinitrotoluene are triturated with 100 c¢.c. of alcohol (95 per cent.), 
and the mixture is slowly added, with constant stirring, to 60—70 e.c. 
of ammonium hydrosulphide solution (prepared by saturating a 20 per 
cent. solution of ammonia with hydrogen sulphide). The mixture is 
immersed in cold water if necessary. The reaction is ended when the 
liquid only slowly darkens lead acetate paper. The mixture is then 
evaporated just to dryness on the water bath, and the dinitrotoluidine 
extracted with boiling hydrochloric acid (sp. gr.=1:055). After pre- 
cipitation with ammonia and recrystallisation from 40 per cent. acetic 
acid, it forms yellowish-red needles melting at 171°. A small quantity 
(some 2 gramsfrom 200 of trinitrotoluene) of the isomeric dinitrotoluidine 
[Me:(NO,),:NH,=1:4:6:2] may be extracted from the mother liquor 
after recrystallisation from dilute acetic acid; it melts at 155°. The 
amido-group can readily be removed from both dinitrotoluidines by the 
following method. One gram of the nitrated toluidine is dissolved in 
10 c.c. of concentrated sulphuric acid, and the solution diluted with its 
own volume of water, care being taken to keep the mixture cold. The 
requisite quantity of sodium nitrite, dissolved in the smallest possible 
quantity of water, is run into the ice cold solution, which is then poured 
as quickly as possible into 25 c.c. of boiling alcohol (96 per cent.) ; 
after the evolution of gas has ceased, the mixture is poured into water 
and the dinitrotoluene can be collected. Diorthonitrotoluene after 
recrystallisation from light petroleum melts at 66° (not 60—61°). It 
has not been found possible to replace any of the hydrogen atoms of 
the methyl groups in either 2; 6-dinitro- or 2: 4 : 6-trinitro-toluene by 
chlorine. The authors attribute this to the protective influence of the 
nitro-groups in the ortho-positions. J.J.58. 


Phenylethylallylcarbinol. By Atexis Bogoropsky and J. 
Lyuparsky (J. pr. Chem., 1898, [ii], 57, 44—48).—Phenylethylallyl- 
carbinol, prepared by leaving phenyl ethyl ketone (1 mol.) and allylic 
iodide (2 mols.) in contact with zinc turnings during a week, and sub- 
sequently decomposing with water, the additive product formed is 
a mobile, highly refractive liquid, which has a slightly aromatic 
odour, is insoluble in water, and boils at 238—242°; on oxidation 
with aqueous potassium permanganate, it yields a trihydric alcohol, 
OH: CEtPh-CH,-CH(OH)-CH,-OH. This is a thick, yellow syrup, 
which appears to be converted by acetic anhydride into a mixture of its 
triacetate, and the diacetate of a glycol, CEtPh:CH:CH(OH)-CH,°OH 
(compare this vol., i, 291). W. A. D. 


Action of Chlorine on Quinones and Quinoneoximes. By 
Riccarpo OxiveRt-Tortorici (Gazzetta, 1897, 27, ii, 572—587).— 
Whilst quinone yields a tetrachloride or tetrabromide, substituted 
quinones do not form additive compounds with more than 2 atoms 
of halogen. 

_ On treating nitroso-orthocresol in chloroform solution with chlor- 
ine in the cold, driving off the chloroform by a current of car- 
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bonic anhydride, allowing the residue to stand, and crystallising 
from chloroform, a nitroso-orthocresol dichloride of the constitution 
CO<G io or O:N-0H is obtained, crystallising in colourless 
prisms, and melting at 153—154° with decomposition. When heated 
with aqueous alcohol, it yields a chloronitrosocresol, C,H,NO,Cl, which 
crystallises in yellow needles melting and decomposing at 158—159°, 
and gives Liebermann’s nitroso-reaction. 

Nitrosometacresol, when similarly treated with chlorine, yields 


an a-toluquinoneoxime dichloride, Oe Om ‘OH, which 


crystallises in colourless prisms melting aud decomposing at 150—152°; 
on heating with aqueous alcohol, it yields a chloronitrosocresol, 
C,H,NO,Cl, which erystallises in colourless needles melting and decom- 
posing at 147—148°, and resembles its ortho-isomeride in general 
properties. 

Nitrosothymol, on treatment with chlorine in chloroform solution, 
yields a chloronitrosothymol, C,,H,,.NO,Cl, which crystallises in yellow 
needles melting at 162—163° with decomposition, and gives Lieber- 
mann’s reaction. Nitrosocarvacrol, under similar conditions, yields a 
chloro-derivative, C,)H,,NO,Cl, which crystallises in yellow needles 
melting and decomposing at 157—158°. Thymoquinone, on treatment 
with chlorine, yields a mixture of mono- and dichloro-thymoquinones 
which could not be satisfactorily separated. Orthodichloroquinone, 
when treated with chlorine as above, yields only chloranil, whilst the 
meta- and para-isomerides are not acted on by chlorine. W. J. P. 


A New Synthesis of Phloroglucinol. By E. Fiescu (Monatsh., 
1897, 18, 755—763).—Since phloroglucinol, as usually prepared, is 
always contaminated with diresorcinol, the author recommends the 
following method of preparation. Picric acid is first converted into 
picryl chloride, which is then reduced by tin and hydrochloric acid to 
symmetrical triamidobenzene ; on heating the hydrochloride of the 
latter (50 grams), in an atmosphere of hydrogen during 8 hours, 
with water (2—5 litres) from which air has been expelled by boiling, 
an 80—90 per cent. yield of pure phloroglucinol is obtained (compare 
Pollak, Abstr., 1894, i, 22). 

The symmetrical triacetamidobenzene crystallises from alcohol in 
white rhombic plates, melts at 208° (uncorr.), and is easily soluble in 
boiling water but insoluble in ether and benzene. W. A. D. 


Ethers of Phloroglucinol and a Synthesis of Hydrocotoin. 
By J. PowiaK (Monatsh., 1897, 18, 736—748).—Phloroglucinol di- 
methylic ether, prepared by Will’s method (Abstr., 1888, 457), is easily 
soluble in most solvents, but separates from its benzene solution on 
adding light petroleum in colourless crystals which melt at 36—38° 
(uncorr.); its benzoyl derivative, C,H,(OMe),*OBz, is very soluble in 
the ordinary solvents, but crystallises from light petroleum or dilute 
alcohol in slender, glistening needles, and melts at 41—-43° (uncorr.). 
On heating the latter compound with benzoic chloride and zinc chloride 
(compare Ciamician and Silber, Abstr., 1894, i, 409), the benzoyl 
derivative of hydrocotoin is formed, which welts at 117—118° (uncorr.), 
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and not at 113° as stated by Hesse (Abstr., 1895,i, 110); it separates 
from a concentrated alcoholic solution in needles, but when the latter 
is dilute, in thin, lustrous plates. When boiled with alcoholic potash, 
it is converted into hydrocotoin; if the latter is heated with acetic 
anhydride and sodium acetate, there is formed, together with the 
acetate (compare Hesse, Annalen, 199, 60), a small quantity of meta- 
dimethoxy-B-phenylcoumarin, CgH,(OMe)< 0a whichcrystallises 
from alcohol in silky needles, melts at 166—167° (uncorr.), and is 
converted by concentrated hydriodic acid into Kostanecki and Weber’s 
metadihydroxy-8-phenylcoumarin (Abstr., 1894, i, 88). 
From this the author concludes that the structure 
COPh:C,H,(OMe,)-OH [COPh : OH : (OMe), =1:2: 4:6] 

must be attributed to hydrocotoin (compare Ciamician and Silber, 
Abstr., 1894, i, 255). 

Phloroglucinol monethylic ether (this vol., i, 16) boils at 220—221° 
uncorr.) under 30 mm. pressure, does not yield an oxime, and is con- 
verted into phloroglucinol diethylic ether by passing hydrogen chloride 
through its alcoholic solution ; when, however, it is heated with ethylic 
iodide and potash, a viscous oil is obtained, which is probably a mixture 
of “ pseudo-ethers” (compare Herzig and Zeisel, Abstr., 1888, i, 822). 

The diacety/ derivative of phloroglucinol monethylic ether crystallises 
from light petroleum in small, colourless plates, and melts at 40—42° 
(uncorr.) ; the dibenzoyl derivative is moderately soluble in alcohol, 
ether, and benzene, and crystallises from light petroleum in colourless 
plates which melt at 75—77° (uncorr.). W. A. D. 


Action of Ortho-xylylenic Bromide on Primary, Secondary, 
and Tertiary Amines. By Max Scuorrz (Ber., 1898, 31, 414—431). 
—Ortho-xylylenic bromide, C,;H,(CH,Br),, reacts with aniline in 
chloroform solution at the ordinary temperature, forming 2’-pheny/- 
dihydroisoindole, C,H,:(CH,).:NPh, which melts at 165°, and has no 
basic properties ; in the same way, meta- and para-tolyl- and paranisyl- 
dihydrotsoindoles, melting at 115°, 195°, and 214° respectively were 
prepared. With benzylamine, the reaction takes place even more 
readily, and the product, 2’-benzyldihydroisoindole, melts as low as 41°, 
and has basic properties, dissolving in dilute hydrochloric acid and form- 
ing a hydrochloride which melts at 198°. With amines containing CH, 
or other groups in the ortho-position relatively to the NH, group, no such 
ring-formation takes place ; orthotoluidine, xylidine [Me,: NH, = 1:3:4], 
and pseudocumidine yield respectively xylyleneditoluidine, xylylenedt- 
wylidine, and xylylenedipseudocumidine, C,H,(CH,"NHR),, melting at 
148°, 106°, and # (not stated), whilst orthanisidine and a-naphthylamine 
yield compounds of the type CH,Br-C,H,*CH,*NHR; that formed in 
the last case melts at 240—242°. 

With secondary amines, NHR’,, or NH:R’, ortho-xylylenic bromide 
forms substituted ammonium bromides of the type C,H,:(CH,),-NR’,Br 
or C,H,:(CH,),:NBr:R’, and these react with a molecule of the same or 
another amine at 200°, and in aqueous or alcoholic solution, yielding 
diacid bases of the type C,H,(CH,*NR’,), or NR’,-CH,°C,H,°CH,.N:R”. 
Xylylenediethylammonium bromide is a syrup, the aurochloride melts at 
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124°, and the platinochloride at 225°; xylylene-di-diethylamine boils at 
170—175° under 20 mm. pressure. Xylylene-di-isobutylammonium 
bromide melts at 273°, the awrochloride at 129°, and the platinochloride 
at 208° ; aylylene-di-di-isobutylamine melts at 56°, and boils above 200° 
under 20 mm. pressure. Xylylenepiperidonium bromide melts at 234° 
and the awrochloride at 130°, the platinochloride decomposes above 230°, 
and the periodide, C,H,:(CH,).:NC,H,I,I,, at 92°; aylylenedipiperidyl 
boils at 190—195° under 20 mm. pressure, the aurochloride melts at 204°, 
the platinochloride melts and decomposes at 240°, and the dimethiodide 
melts at 234° ; xylylenepiperidyldiethylamine boils at 175—180° under 
20 mm. pressure, its dimethiodide melts at 216°; xylylenepiperidyldi- 
isobutylamine boils at 196—198° under 20 mm. pressure. With 
secondary amines in which at least one tertiary carbon atom is 
directly connected with the NH, group, a compound of the type 
C,H,(CH,°NR’,) is formed at once, even at the ordinary temperature ; 
monomethylaniline yields aylylene-di-phenylmethylamine, melting at 110°, 
and diphenylamine, although less readily, «ylylene-di-diphenylamine, 
melting at 179°. 

With tertiary amines, ortho-xylylenic bromide forms substituted 
diammonium bromides, C,H,(CH,*NR’’Br),. With pyridine, aylylene- 
di-pyridonium bromide is obtained, melting at 134°, the orange per- 
bromide of which, C,H,(CH,*NO,H,Br),,Br,, melts at 141°; the 
aurochloride melts at 240°, the platinochloride at 245—246°.  Tri- 
propylamine appears to react in a similar manner. 

Attention is called to the fact that, in the reaction between ortho- 
xylylenic bromide and a primary amine, formation of a ring-compound 
(dihydroisoindole) is prevented by the presence, in one only of the two 
ortho-positions relatively to the NH, group, of methyl (in toluidine, 
xylidine, and pseudocumidine), OCH, (in anisidine), or a second 
benzene ring (in naphthylamine) ; presence of phenylic hydrogen in 
the ortho-position (as in aniline) is, moreover, less favourable to the 
reaction than that of methylenic hydrogen (as in benzylamine). In 
the reaction with secondary amines, the formation of a ring-compound 
(substituted ammonium bromide) is prevented when the NH, group is 
attached even to one tertiary carbon atom, and when it is attached to 
two of these, even such reaction as does occur takes place yet less 


readily. C. F. B. 


Oxidation of Orthethylamidophenol. By Emi Drrpo.per 
(Ber., 1898, 31, 495—500).—Orthethylamidophenol, OH: C,H,"NHEt, 
was prepared by heating orthanisidine, OMe’C,H,°NH,, with ethylic 
bromide for 5 hours at 59°, treating the product with nitrous acid, 
separating the orthethylanisidinenitrosamine, and converting it into 
orthethylanisidine, OMe-C,H,*NHEt (which boils at 117° under 3 mm. 
pressure, at 228—229° (uncorr.), under 728 mm. ; the hydrochloride 
melts at 193°) ; from this, the methyl group was eliminated by heating 
with fuming hydrochloric acid for 4 hours at 170°. 

When orthethylamidophenol is dissolved in twenty times its weight 
of 124 per cent. sulphuric acid, and 120—130 c.c. of 10 per cent. 
sodium dichromate solution (containing 4H,SO,) is gradually added 
while the mixture is continually shaken, and it is then extracted with 
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chloroform, the filtered chloroform extract, on concentration, yields 
-OH*9O in dark-red 
-CH:CO 
crystals, with a green, metallic reflex, and melting at 226°; ethylamine 
is also formed, and the reaction takes place according to the 
equation 2C,H,, NO +30=C,,H,,NO,+NH,Et+2H,0. The quinone 
is reduced, and at the same time acetylated, by zine dust and acetic 
anhydride, and diorthacetowy-N-ethylphenoxazine, O,,H,,NO(OAc),, 
melting at 110° is formed. Further, it dissolves in sodium hydrogen 
sulphite solution, and yields a yellow dioxime which decomposes at 
140° and ecrystallises with 14H,O, and a red mono-semicarbazone which 
melts and decomposes at 243°. When it is warmed with orthophenyl- 
enediamine in acetic acid solution, and the aeetate which separates is 
decomposed by boiling with alcohol, orange N-ethyltriphenazineoxazine, 


OH. n > CoHs<p>O,H, melting at 229%, is obtained. It also 


reacts with phenylhydrazine, yielding a violet-brown substance, with 
greenish lustre, which melts at 210—211°. C. F. B. 


Diazonium Hydroxide in Aqueous Solution. By Arrnur 
Hantzscu (Ber., 1898, 31, 340—348).—When pure diazonium chloride 
is dissolved in water at 0° and treated with a small excess of freshly 
precipitated silver oxide, a solution of diazonium hydroxide is obtained, 
free from chlorine and silver, which contains 70—75 per cent. of the 
calculated amount of the hydroxide, the remainder being present in the 
residue in the form of silver diazotate. A solution of the hydroxide can 
also be obtained by treating a solution of diazonium sulphate with the 
calculated amount of aqueous barium hydroxide, as much as 96 per 
cent. of the calculated amount of hydroxide being thus obtained in 
solution when a ;4;—-/; normal solution of the sulphate is employed. 
The solutions are colourless when pure, but usually have a faint 
yellowish tint, and are strongly alkaline, so that they can be readily 
titrated with acid, methyl-orange being the best indicator. They 
cannot be preserved for long, since they gradually decompose even in 
the cold, more rapidly on warming, into phenol and nitrogen, a con- 
siderable amount of a resinous diazo-compound being also formed ; this 
yields nitrogen when heated with dilute acids. The solutions are also 
readily decomposed by animal charcoal, copper powder, alcohol and 
hydrogen sulphide. Silver nitrate and mercuric chloride produce 
heavy precipitates, whilst cobalt salts are decolorised. The hydroxide 
readily forms colouring matters with aqueous and alkaline solutions 
of a- and B-naphthol, resorcinol, and phloroglucinol, less readily with 
phenol, or paracresol ; catechol and pyrogallol yield colouring matters, 
but a certain amount of nitrogen is evolved, whilst quinol causes a 
vigorous evolution of nitrogen but produces no colouring matter. 
Ammonia gives a deep orange coloration, probably due to the formation 
of bisdiazoamidobenzene, whilst with aniline, bisdiazobenzeneanilide, 
Ph:N,-NPh:N,°Ph, exploding at 80—81° is obtained. Zinc dust con- 
verts the hydroxide into phenylhydrazine, the same effect being more 
slowly produced by sulphurous acid, a diazonium sulphite being 
probably first formed. The diazonium hydroxides of methyl derivatives 
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N-ethylphenoxazineorthoquinone, C,H gt Ny 
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of diazonium chloride are much less stable, whilst it was found im- 
possible to obtain an analogous compound from naphthylamine. The 
hydroxides derived from halogen substituted bases are, however, more 
stable but can only be obtained in very dilute solution, because they 
very readily yield insoluble diazo-oxides or metallic diazotates. 

It will be proved in a future communication that diazonium hydroxide 
is a stronger base than ammonia, and that pure diazobenzene sodium 
is partially hydrolysed in dilute solution, with formation of the 
hydroxide, whilst the presence of soda prevents this action; this 
accounts for the fact observed by Bamberger, who found that the 
diazotates and isodiazotates, on reduction, behave differently towards 
phenylhydrazine in dilute solution and in the absence of an excess of 
alkali. When an excess of alkali is present, under which conditions 
no hydrolysis occurs, the two compounds behave in a precisely similar 
manner with phenylhydrazine, both as regards reduction and reaction. 

A. H. 


The Replacement of one of the Diazo-groups in Dipheny]l- 
tetrazochloride by Hydrogen. By Epear Wepexinp (Ber., 1898, 
31, 479—483).— When an alcoholic solution of diphenyltetrazochloride, 
prepared by diazotising benzidine in alcoholic solution, is mixed with 
an alcoholic solution of benzylidenehydrazone in presence of alcoholic 
potash, one of the diazo-groups is replaced by hydrogen, and the 
paradiphenyldiazonium chloride, C,H,;°C,H,-N:NCl, thus formed 

reacts with the hydrazone to form phenylformazylbenzene, 
C,H,°C,H,;N:-N:CPh:N-NHPh, 
which is a dark violet powder, melts at 174°, and is converted by 
oxidation with nitrous acid in chloroform solution into tetrapheny!- 
tetrazolium chloride. A small quantity of diformazylbenzene is also 
formed, but this has not yet been obtained quite pure, and will form 
the subject of a future communication. 

A similar reaction occurs when the alcoholic tetrazo-solution prepared 
from benzidene is treated with an alkaline solution of phenol, the pro- 
duct being paraphenylhydroxyazobenzene, C,H,*C,H,°N:N-C,H,: OH, 
a brown, microcrystalline powder which melts at about 300°. 

A. H. 


New Primary Disazo-Dyes of the Benzene Series. By Cari 
BuLow and Hans Wotrs (Ber., 1898, 31, 488—494).—When dimethyl- 
amidophenol | NMe,:OH =1 : 3], in cooled, dilute acetic acid solution is 
treated with a diazo-solution, R*N,°OH, a 4-azo-dye, 

NMe,°C,H,(OH)-N,R, 
is formed ; some new compounds of this class are described. When 
such a compound, in alkaline alcoholic solution at 0°, is treated with 
another diazo-solution, R’-N,°OH, the mixture being stirred for some 
time and then acidified with acetic acid, or saturated with carbonic 
anhydride, a 4: 6-disazo-dye, NMe,*O,H,(OH)(N,R)-N,R’, is formed ; 
several such compounds are described. 

The new compounds described are tabulated below; under 4 and 6 
are given the radicles, R and R’ respectively, joined to those positions 
by the -N,° group; the 1 and 3 positions are occupied in all cases by 
NMe, and OH respectively. R and R’ always contain a benzene 
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nucleus, and the position of substituting groups in this, relative to the 
‘N,* group, is indicated by the accented numbers. Many of the sub- 
stances have a greenish surface lustre in addition to the colour 


mentioned. 


2’-C,H,Me 
4’-C,H4Me 
2’: 4’-CgH Me, 


Ph 
Ph 
2’-C,H 4sMe 
Ph 
4’-CgH,Me 
Ph 
2’: 4’-CgH,Me, 


Ph 
2'-CgH,Me 
Ph 
4’-C,H,Me 

I 


Colour. 


Melting point. 


Dark red 
Red 
Brownish-red 


Brownish-black 
Reddish-brown 
Brown 
Dark red 
Brownish-black 
Brown 
Dark coloured 


125—127° 
169—170 
166—168 


136 
139—140 
124 
149 
143—144 
142 
161 


C. F. B. 


Action of Diazomethane on Aromatic Nitro-Bases. By Hans 
vON PECHMANN and WiLHELM Scumitz (Ber., 1898, 31, 293—296).— 
By treating an ethereal solution of diazomethane with nitrosodimethyl- 
aniline, tetramethyldiamidoglyoximeN-phenylic ether, 


a8 dee a ’ 
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is obtained, and can be purified by crystallisation from chloroform ; it 
is red, and melts and decomposes at 245°. Hydrochloric acid of 20 
per cent. strength decomposes it into glyoxal, nitrosodimethylaniline, 
and amidodimethylaniline ; nitrosodimethylaniline hydrochloride crys- 
tallises out, and the filtrate, when rendered alkaline, deposits tetra- 
methyldiamidoglyoxaldianil, C,H,(:N*C,H,* NMe,),, which is yellowish- 
brown, and melts at 256—257°. Boiling with phenylhydrazine and 
alcohol, and subsequent addition of acetic acid causes the ether to 
yield glyoxalosazone. Boiling with alcoholic potash converts it into 
parazoxydimethylaniline. Zine and acetic acid reduce it in the cold 
to paramidodimethylaniline, and warming with chromic anhydride, 
oxidises it to quinone. Téetrethyldiamidoglyoxime N-phenylic ether is 
prepared in the same way as the methyl compound; it is red, and 
melts at 204°. 

With diazomethane, nitrosoaniline yields red diamidoglyoxime 
N-phenylic ether, melting at 208°. 

Metahydroxyparanitrosodiethylaniline yields dark-green tetrethyl- 


diamidodimetahydroxyglyoxime N-phenylic ether, which melts at 168°. 
C. F. B. 


Action of Diazomethane and of Methylic Iodide and Potash 
on Nitrosophenol. By Hans von PecHMANN and Evcen Srex (Ber., 
1898, 31, 296—299).—The action of diazomethane on nitrosophenol 
gives rise to quinoneoxime methylic ether and paradihydroxyglyoxime 
N -phenylic ether ; the latter is identical with the compound crystallising 
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in red needles obtained by the action of methylic iodide and potash, 
by ter Meer, and subsequently by Bridge. 
Paradihydroxyglyoxime N-phenylic ether, 

CH: CH 

OH: CH NCS jn: C,H, OH, 
is insoluble in water and in common organic solvents ; the solution 
in phenol is red, and deposits the substance in red needles when 
treated with alcohol and ether. It is insoluble in dilute acids, but 
forms a red solution in caustic soda and ammonia, The substance 
darkens at 210°, and decomposes at 250°. When boiled with alcohol, 
phenylhydrazine, and a small quantity of dilute acetic acid, the ether 
yields glyoxalosazone, M. O. F. 


Action of Diazomethane on Substituted Nitrosobenzenes. 
By Hans von Pecumann and Aveust No xp (Ber., 1898, 31, 557—565, 
Compare this vol., i, 75 and 187). The action of substituted nitroso- 
benzenes on diazomethane has been studied in order to determine 
whether the nature and position of the substituting groups interfere 
with the formation of N-glyoxime ethers. 

Glyoxime N-paratolylic ether is readily obtained when an ethereal 
solution of pure paranitrosotoluene is treated with an ethereal solution 
of diazomethane. Glyoxime N-orthotolylic ether crystallises in yellow 
needles or plates, melts at 188°, and when treated with alcoholic potash 
yields orthazoxytoluene melting at 59—60°. The authors have 
prepared a number of substituted hydroxylamines by reducing dilute 
alcoholic solutions of the nitro-compounds with zinc dust in the 
presence of ammonium chloride; the best yields (30—35 per cent.) 
are obtained when only about 5 grams are reduced at atime. On 
oxidation with chromic mixture, these compounds gave the corre- 
sponding nitroso-derivatives. 4-Nitrosometaxylene, after distillation in 
steam, is obtained asa green oil which solidifies when cooled to 0°, 
and then melts at 47°5°. Glyoxime N-1 :3 : 4-xylylic ether crystallises 
in yellow needles melting at 198°. 2-Hydroxylaminometaxylene 
crystallises from light petroleum in colourless needles, melts at 98°, 
and on oxidation yields 2-nitrosometaxylene melting at 144—145°. 
Hydroxylaminomesitylene melts at 105° when freshly crystallised, but at 
95° when kept for 24 hours ; Bamberger gives 116°. Nitrosomesitylene 
crystallises from dilute alcohol in rhombic plates melting at 129° 
(Bamberger gives 121‘5—122-5°) ; when treated with diazomethane, it 
is reduced to hydroxylaminomesitylene, and yields no N-glyoxime 
ether. 

1-Hydroxylamino-2 : 4 : 6-tribromobenzene crystallises in colourless 
needles, and melts and decomposes at 132°. Formaldehyde, glyoxal, 
or phenylhydrazine converts it into tribromaniline. When oxidised 
with chromic anhydride, it yields 1-nitroso-2 : 4: 6-tribromobenzene 
melting at 120°, together with hexabromazoxybenzene and tribromo- 
benzene. The nitroso-compound is sparingly soluble in most solvents, 
yields green solutions, and is not readily volatile with steam ; it gives 
a red solution when boiled with alcoholic potash, and when treated 
with phenylhydrazine is reduced to tribromaniline. Glyoxime 
N-2: 4: 6-tribromophenylic ether, after being dissolved in boiling chloro- 
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form and precipitated with alcohol, forms pale yellow needles melting 
at 249°5°. It is much more stable than the simple ethers, and is not 
acted on when boiled with Fehling’s solution or with sodium acetate 
and acetic anhydride. When warmed with alcohol and phenyl- 
hydrazine, it yields hydroxylaminotribromobenzene and glyoxal- 
osazone. lexabromazoxybenzene is obtained when the mother liquor 
from nitrosotribromobenzene is allowed to remain for 2—3 days. After 
being dissolved in hot benzene and precipitated with alcohol, it forms 
glistening, reddish-yellow plates melting at 215°. When reduced with 
zine dust and alcohol in the presence of ammonium chloride, it yields 
hecabromhydrazobenzene, which crystallises in colourless needles melting 
at 126—127°. It quickly turns red on exposure to the air, and is 
readily soluble in most solvents. When warmed with glacial acetic 
acid (8S—10 parts) and finely divided potassium dichromate (1—1°5 
parts) for 5—10 minutes on the water bath, it yields hexabromazo- 
benzene, which crystallises in red needles melting at 213°. 
2-Nitrosodimethyl-1 :3 :5-metaxylidine melts at 104°, and does not 


react with diazomethane. J.J.8. 


Formation of Acetals from Diortho-substituted Aromatic 
Aldehydes. By Emi Fiscner and Grore Griese (Ber., 1898, 31, 
545—549).—The authors regard the formation of acetals from aldehydes 
as analogous to the etherification of acids by the aid of hydrogen chlo- 
ride and an alcohol. They have, therefore, undertaken experiments in 


order to determine whether Meyer and Sudborough’s generalisations 
can also be applied to the acetal formation of aromatic aldehydes. 
The method employed was that previously described (this vol., i, 167). 
It has been found that, not only orthonitrobenzaldehyde, but also 
2:5-dichlorobenzaldehyde and 3 : 6-dichloro-2-nitrobenzaldehyde, when 
treated with a 1 per cent. solution of hydrogen chloride, yield the cor- 
responding acetals more readily than benzaldehyde itself. 2: 4 : 6-Tri- 
methylbenzaldehyde also yields an acetal, but not quite so readily as 
benzaldehyde. The amount of acetal formed was determined by sepa- 
rating the acetal from the unaltered aldehyde, by the aid of hydroxyl- 
amine. 

2 : 5-Dichlorobenzodimethylacetal was obtained by dissolving 10 grams 
of the aldehyde in 40 grams of a 1 per cent. solution of hydrogen 
chloride in dry methylic alcohol, and allowing the mixture to remain 
for 22 hours at the ordinary temperature. It boils at 257—258° under 
a pressure of 750 mm., and when cooled to 0° solidifies, and then melts at 
15°; its sp. gr.=1°'274 at 18°. The yield was 83 per cent. of the 
theoretical. 

3 : 6-Dichloro-2-nitrobenzodimethylacetal was prepared by dissolving 
15 grams of the aldehyde in 75 grams of the warm methyl alcoholic 
hydrogen chloride solution, and allowing the mixture to remain for 
24 hours at the ordinary temperature ; the yield was 70 per cent. of 
the theoretical. It crystallises from light petroleum in needles, melts 
at 62—63°, and is readily soluble in alcohol or ether. The corres- 
ponding diethylacetal, NO,*C,H,OCl,CH(OEt),, was obtained in a 
similar manner, but as the aldehyde is only sparingly soluble in ethylic 
alcohol, a large excess of the latter must be taken (15 grams of alde- 
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hyde to 400 of alcohol) ; it crystallises from alcohol in colourless needles 
melting at 98—99°. 

2:4: 6-Trimethylbenzodimethylacetal boils at 242—243° (corr. ) under 
741 mm. pressure, and solidifies in a mixture of solid carbonic anhydride 
and ether. The yield was 32 per cent. of the theoretical. Under 
exactly the same conditions, benzaldehyde yields 53 per cent. of benzo- 
dimethylacetal boiling at 198—199° under a pressure of 762 mm. 
(compare Wicke, Annalen, 102, 363). When boiled with 20 times its 
weight of aqueous hydrochloric acid (2°5 per cent.), it is completely 
converted into the aldehyde. J.J.8. 


2:5-Dichlorobenzaldehyde. By Ropert Gneum and Rupo.r 
ScutLe (Annalen, 1898, 299, Agi Compare Gnehm and 
Banziger, Abstr., 1896, i, 432). —2 : 5-Hexachlorohydrobenzamide, 
(C,H,Cl,*CH),N,, obtained by the action of alcoholic ammonia on 
dichlorobenzaldehyde, crystallises from hot acetone in long, silky 
needles ; it melts at 167° (corr.), and is easily resolved into its 
components. 

The a-naphthylamine compound of 2: 5-dichlorobenzaldehyde is 
odourless, and melts at 111—112° (corr.) ; the B-naphthol compound, 
C,H,Cl,: CH(O°C,,H,),, crystallises from glacial acetic acid in white 
prisms, and melts, evolving gas, at 205°. 

Polymeric 2 : 5-dichlorothiobenzaldehyde is produced by the action of 
hydrogen sulphide on 2: 5-dichlorobenzaldehyde ; it is an amorphous 
powder, which dissolves readily in benzene, chloroform, and _ glacial 
acetic acid, and melts at 194—197°. 

: 2:5-Dichloromandelonitrile, C,H,Cl,-CH(OH):CN, is prepared from 
potassium cyanide and the sodium hydrogen sulphite compound of 
dichlorobenzaldehyde ; it forms lustrous, white leaflets, and melts at 
93°. It is very volatile in an atmosphere of steam. 

2 :5-Dichloromandelic acid, O,H,Cl,* CH(OH)-COOH, arises from the 
nitrile under the influence of concentrated hydrochloric acid at 130° in 
sealed tubes, alcoholic potash being without action on the substance ; 
it crystallises from water in lustrous, white needles, and melts at 
84° (corr.). 

2 : 5-Dichlorodiparamidotriphenylmethane, C,H,Cl,* CH(C,H,°NH,)., 
obtained by heating dichlorobenzaldehyde with aniline and concen- 
trated hydrochloric acid on the water bath, erystallises from petro- 
leum, and melts at 107°. The hydrochloride erystallises i in long needles, 
and the sw/phate is sparingly soluble in water and alcohol. The diacetyl 
derivative crystallises from ethylic acetate in white needles, and melts 
at 212° (uncorr.). 

2 : 5-Dichlorotriphenylmethane, CHPh,*C,H,Cl,, is produced by con- 
densation of 2:5- -dichlorobenzaldehyde. with benzene ; it crystallises 
from alcohol in long, well-formed prisms, and melts at 87° (corr.). 
2 : 5-Dichlorophenylditolylmethane, CH(C,H,Me),*C,H,Cl,, separates 
from alcohol in colourless crystals, and melts at 89° “corr. ). 

When a cooled solution of dichlorobenzaldehyde and phenol in glacial 
acetic acid is treated with concentrated sulphuric acid, the liquid be- 
comes yellowish-red, and exhibits fluorescence ; water precipitates 4 
resin, which dissolves in soda, and is reprecipitated by carbonic anhy- 
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dride. Crystallisation from alcohol yields the substance in rosette-like 
aggregates, but it has not a constant melting point ; it probably con- 
sists of the condensation product, C,H,Cl,-CH(C,H,°OH),. Similar 
compounds are obtained from orthocresol and from resorcinol. 

2 : 5-Dichlorotetrethylparadiamidometadihydroxytriphenylmethane, 

CH([C,H,(NEt,)-OH],*C,H,Cl,, 
is obtained by heating dichlorobenzaldehyde and diethylmetamido- 
phenol with a solution of zinc chloride in glacial acetic acid during 
several hours at 130°; it is an amorphous, reddish powder, and exhibits 
both basic and acidic properties. The /ewco-compound is prepared by 
the action of concentrated sulphuric acid, which eliminates 1H,0 ; it 
is a blue, amorphous substance, and is readily oxidised in air. 

2 : 5-Dichlororosamine is produced when the leuco-compound is heated 
with concentrated sulphuric acid at 140—145°, then poured into water, 
and the filtered liquid boiled with ferric chloride. It separates from the 
aqueous solution in a gelatinous condition ; the nitrate forms a bluish- 
red solution in water, exhibiting yellow fluorescence. 

2:5-Dichlorobenzylidenic chloride, C,H,Cl,;CHCl,, prepared by 
slowly adding chlorosulphonic acid to a solution of dichlorobenzaldehyde 
in chloroform, crystallises: from chloroform in cubes, and melts at 
42°. Fuming sulphuric acid resolves it into dichlorobenzaldehyde and 
hydrogen chloride. 

Although attempts to sulphonate tetramethyldiamido-2 : 5-dichloro- 
triphenylmethane were unsuccessful, treatment of the leuco-base with 
the monhydrate of sulphuric acid converts it into a mixture of mono- 
sulphonic and disulphonie acids ; oxidation of this product with lead 
peroxide gives rise to an amorphous, greenish-blue colouring matter. 

Benzaldehydeorthosulphonic acid, SO,H*C,H,-COH, is prepared 
according D.R.P. 88952 by heating orthochlorobenzaldehyde with 
sodium sulphite during 6 hours at 170—180°; it is a thick syrup, 
which does not crystallise in the desiccator. The sodiwm salt crystal- 
lises from water in long, well-formed prisms ; the bariwm salt crystallises 
in bundles of long prisms. The phenylhydrazone crystallises from water 
in long, slender needles melting at 174°5° (corr.) ; the sodium salt forms 
small, yellow needles. The sodiwm salt of the oxime crystallises in 
prisms containing 1H,0O. 

Benzaldehydeorthosulphonic acid combines with two molecular pro- 
portions of numerous amines, forming valuable colouring matters. 


M. O. F. 


Nitrogenous Derivatives of Benzylideneacetophenone. By 
Joser Tampor and F. Wixp1 (Ber., 1898, 31, 349—354).—Benzylidene- 
acetophenone readily forms additive compounds with ammonia and 
primary aromatic amines, but not with aromatic or mixed secondary 
bases. One molecule of the base reacts either with one or two 
molecules of benzylideneacetophenone. 

Dibenzylideneacetophenonamine, NH(CHPh-CH,Bz),, crystallises in 
small needles melting and evolving gas at 163°, and yields an acety/l- 
derivative, which crystallises in white needles, and melts at 149°. 
Dibenzylideneacetophenonenitrotoluidine, prepared from nitrotoluidine 
[Me: NR,: NO,=1:2:5], crystallises in sulphur yellow needles melt- 
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ing at 203°. The compound with orthonitraniline forms pale red 
needles melting at 243°, whilst that with metanitraniline melts and 
decomposes at 238—240° and that derived from paranitraniline at 
251—252°, Dibenzylideneacetophenone-a-naphthylamine crystallises in 
well-developed, greenish prisms melting at 180°. No compounds of 
1 mol. of benzylideneacetophenone with 1 mol. of any of the foregoing 
amido-compounds could be obtained, whereas it readily unites with 1 
mol. of aniline to form benzylideneacetophenoneaniline, 
CH,Bz-CHPh:-NHPh, 
which crystallises in white needles melting at 175°. Similar behaviour 
is shown by paratoluidine, the compound with which forms silky 
needles melting at 172°, and by #-naphthylamine, which forms a 
compound melting at 200°. No other additive compounds could be 
obtained from the last three amido-compounds. A. H. 


Etherification of Phenols and Benzenecarboxylic Acids. By 
Hans von Pecumann (Ber., 1898, 31, 501—504).—When an ethereal 
or alcoholic solution of a benzenecarboxylic acid is poured into an 
ethereal solution of diazomethane, CH,N,, nitrogen is evolved and the 
acid is completely converted into the methylic salt; this is the case 
even with mesitylearboxylic, symmetrical tribromobenzoic, and mellitic 
acids (with symmetrical trinitrobenzoic acid, the nitro-groups are also 
attacked), all of which acids contain two substituting groups in the 
ortho-position relatively to the carboxyl group. 

It is suggested that the reaction consists in a union of the diazo- 
methane with the carboxyl group of the acid R:COOH, to form a 
diazo-compound, R-COO-N,°CH,, which then splits into R-COOCH, + N,, 
direct displaeement of the H of the COOH group being thus effected. 
A similar direct replacement is effected in diortho-substituted acids 
when these yield metallic salts; from these salts, the ethereal salts 
can be prepared by treatment with alkylic iodides. Since the 
ethereal salts of such acids cannot be obtained by the action of alcohol 
and hydrochloric acid, it must be concluded that the formation of 
ethereal salts under such circumstances does not consist in a direct 
replacement, R-COOH + EtOH = R-COOEt+H,0, but is preceded by 
the formation of an additive compound, R-C(OH),*OEt (Wegscheider, 
Abstr., 1895, i, 499); it is easy to suppose that the formation of such 
a compound might be hindered by the presence of two groups in the 
ortho-position, although the direct displacement of the carboxylic hydro- 
gen is not so hindered. C. F. B. 


B-Isophenylacetic Acid. By Epuarp Bucuner and Ferpinanp 
Linea (Ber., 1898, 31, 402—403).—When ethylic y-phenylacetate, 
after fractionation under diminished pressure, is heated for 4 hours at 
150° in tubes from which the air has been pumped out, and the pro- 
duct is distilled with steam, ethylic B-isophenylacetate passes over as an 
oil which boils at 115° under 15 mm, pressure, This yields anhydrous 
sodium f-isophenylacetate when it is hydrolysed with sodium ethoxide 
and a little water; the anhydrous silver salt was also prepared. By 
decomposing the sodium salt with cooled, dilute sulphuric acid, £-iso- 
phenylacetic acid, C,H,O,, is obtained; this melts at 55—56°, is 
oxidised at once by permanganate in alkaline solution, and, on successive 
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treatment with phosphorus pentachloride and aqueous ammonia, yields 
an amide which melts at 98° (compare Abstr., 1897, i, 282). 
C. F. B. 


Calcium Mesitylenate, and the Author’s Water of Crystalli- 
sation Theory. By THropor Sauzer (Ber., 1898, 31, 504—505).— 
Calcium mesitylenate is now found to crystallise with 5H,O when it 
is precipitated at the ordinary temperature, and so is in accordance 
with Rule VI. of the author’s theory (Abstr., 1895, 488). 

A new rule, Rule VIII., is thus enunciated: “The normal calcium 
salts of all monobasic benzoic acid derivatives with substituting 
groups in the meta- or para-position, crystallise with at least 3H,O, 
whilst those of acids substituted in the ortho-position crystallise with 
only 2H,0.” In analogy with this is the fact that the calcium salts 
of the substituted salts of the paraconic acids crystallise with 2H,0. 

C. F. B. 


Action of Ethylic Oxalate and Sodium Ethoxide on Substi- 
tuted Nitrotoluenes. By Arnotp Retssert and Jou. ScHerk (Ber., 
1898, 31, 387397. Compare Abstr., 1897,i,417).—Paranitrometatolyl- 
pyruvic acid, NO,*C,H,Me-CH,:CO-COOH [Me : CH, : NO, =1:3:4],is 
formed when a solution of 92 grams of sodium in 1840 grams of 
absolute alcohol is slowly added to a well-cooled mixture of 292 grams 
of ethylic oxalate and 302 grams of paranitrometaxylene and the 
mixture kept at about 40° for 3 days, the acid being best isolated in 
the manner previously described. The yield is only some 30 per cent. of 
the theoretical. It separates from glacial acetic acid in small crystals 
containing 1 molecule of acetic acid, which it loses at 100°, and then 
melts at 193°. It is sparingly soluble in water, somewhat more readily 
in benzene or chloroform, and dissolves with the greatest readiness in 
alcohol, ether, acetone, and acetic acid. The solutions of its alkali 
salts have a deep-red colour, its bariwm and calcium salts are reddish- 
yellow, its lead salt has a bright, orange-yellow colour. Its phenyl- 
hydrazone crystallises, on the addition of water to its alcoholic 
solution, in small, hard, yellow crystals melting and decomposing at 
150°, 

Paranitrometatoluonitrile is the product formed when hydrochloric 
acid (10 per cent.) is added to a boiling aqueous solution of the acid 
(1 mol.) and sodium nitrite (2 mols.) ; it begins to melt at 78°, but is 
not completely melted below 120°. It dissolves readily in alcohol, 
ether, acetic acid, or hot water, and, when shaken with concentrated 
sulphuric acid and benzene containing thiophen, gives a deep-blue 
solution. When an alkaline solution of orthonitrometatolylpyruvic 
acid is oxidised with hydrogen peroxide, paranitrometatolylacetic acid 
is formed ; this melts at 149°, and is readily soluble in alcohol, ether, 
acetone, and chloroform. When chromic acid mixture is used as the 
oxidising agent, paranitrometatolualdehyde is formed ; this can be purified 
by distillation with steam, when it crystallises in thin, glistening needles 
melting at 61°. The yield is very poor. Its phenylhydrazone melts at 
150°. When paranitrometatolylacetic acid (10 grams) is suspended 
in water (200 grams) and reduced with 100 grams of hydrochloric acid 
(10 per cent.) and the requisite quantity of granulated tin, paramethyl- 
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owindole, OH, Me<qqz>00 [Me:NH=1:4], is the chief product ; 


the mixture is heated for an hour in a reflux apparatus, filtered, the 
filtrate rendered alkaline and extracted with ether; the residue from 
the ethereal extract is recrystallised from hot water, and the methyl- 
oxindole is obtained in the form of needles melting at 168°, its acetyl 
derivative, C,,H,,NO,, crystallises from water in yellowish needles, 
and melts at 161°. 

Orthonitrometatolylic methylic ether crystallises from light petroleum 
in glistening needles, melts at 55°, and is readily soluble in the usual 
organic solvents. Its condensation with ethylic oxalate is best accom- 
plished by the following process. Ethylic oxalate (7°3 grams) is 
gradually added to a mixture of sodium ethoxide (3°4 grams) which is 
quite free from alcohol, with dry ether (34 grams), a solution of the 
methylic ether (8°4 grams) in dry ether is then added, and the 
whole allowed to remain for 2 days; the mass is extracted with 
water, and, on acidifying, the aqueous extract, orthonitrometamethoxy- 
phenylpyruvic acid, is precipitated; a further quantity may be ob- 
tained by extracting the acidified solution with ether. [t crystallises 
from acetic acid in small, yellowish crystals melting at 128°, is 
sparingly soluble in water, but dissolves readily in ether, alcohol, 
acetone, or acetic acid. 

Ethylic orthonitrophenylacetate, obtained by etherifying the acid 
formed on oxidising orthonitrophenylpyruvic acid with hydrogen 
peroxide (Abstr., 1897, i, 417), crystallises from alcohol in long 
needles melting at 69°. 

When ethylic oxalate (29-2 grams) is mixed with a cold solution of 
sodium (9°2 grams) in absolute alcohol (180 grams), and ortho- 
nitrotoluidine (15'3 grams) is added to the mixture, a considerable 
quantity of sodium orthonitroparatolyloxamate, 

NO,°C,H,Me-NH:CO-COOH [Me:NO,: NH=1:2: 4], 
crystallises out at the end of 24 hours. The/vee acid melts at 179°, 
and is fairly easily soluble in hot water. Its ethylic salt is obtained 
when ethylic oxalate is boiled with orthonitrotoluidine. 

If, in the above condensation, the substances are used in the propor- 
tion of 1 mol. of orthotoluidine, 2 of sodium ethoxide, and 1 of ethylic 
oxalate, a certain amount of diorthonitrodiparatolyloxamide is formed, 
together with the oxamic acid. It crystallises from acetic acid in 
small needles, and is very sparingly soluble in the usual solvents. 


J.J.5. 


Action of Ethylic Oxalate and Sodium Ethoxide on Nitro- 
tolylic Methylic Ether. By Arnotp ReissErt (Ber., 1898, 31, 
397—398. Compare preceding abstract). — Paranitrometatolylic 
methylic ether, NO,*C;H,Me-OMe [OMe: Me: NO,=3: 1:4], erystal- 
lises from alcohol or light petroleum in yellow needles melting at 
51—52°. When this ether (16 grams), in absolute alcoholic solution, is 
treated with ethylic oxalate (29'2 grams) and a solution of sodium 
(9-2 grams) in absolute alcohol (184 grams), and the mixture is kept for 
3 days in a closed flask at 35—40°, paranitrometamethoxyphenylpyruvic 
acid, NO,* C,H,(OMe):CH,*CO-COOH, is formed and can be isolated 
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in the usual manner. It separates from glacial acetic acid in pale 
yellow crystals containing a molecule of acetic acid and melting at 
161°. Its ethylic salt melts at 142°, and its phenylhydrazone crystallises 
in yellow needles melting at 107—108°. J.J.8. 


a-Acetylcoumarin. By E. Rap (Gazzetta, 1897, 27, ii, 498—502). 
—On heating a mixture of salicylaldehyde and ethylic acetoacetate 
with acetic anhydride for 8 hours on the water bath, pouring the 
product into water, and adding sodium carbonate, a-acetylcowmarin, 
CH: CH: “4 “CH: CAc ; 
OH: CH: om 0—CO 
melting at 123—124°, and yields iodoform when treated with iodine 
and potash. The phenylhydrazone, C,,H,O,*N,HPh, which is readily 
prepared, crystallises in yellow needles melting at 181—182°. 

On treating a-acetylcoumarin with bromine dissolved in carbon 
bisulphide, addition occurs, followed by evolution of hydrogen bromide 

CBr: CAc 
and separation of £-bromo-a-acetylcoumarin, C,H “Ao do , which 


probably results from the decomposition of an intermediate additive 
CHBr- ‘CBrAc . ’ . 
product of the constitution C,H, nee co ; it crystallises in 


long needles which melt at 161—162°, decomposes at 166°, and yields 
salicylic acid on fusion with potash. 

On distilling the commercial salicylaldehyde employed, a consider- 
able fraction was obtained at 100—194°; and this, when treated as above 
with ethylic acetoacetate, yields a substance which crystallises in large 
prisms melting at 103—104°, apparently identical with the additive 
compound, C,H,O0,,C,H,O,, of salicylaldehyde with acetic anhydride 
obtained by Perkin. It gives a compound with phenylhydrazine 
melting at the same temperature as the hydrazone of salicylaldehyde. 


, is obtained; it crystallises in long, white needles 


Action of Aniline on Dihydroxytartaric Acid. By Arno.p 
Reissert (Ber., 1898, 31, 382—387).—Blank’s anilidomalonic acid, 
NHPh: CH(COOH), (D.R.P. 95268), is obtained by the action of aniline 
on dihydroxytartaric acid. Fifty c.c. of hydrochloric acid (25 per 
cent.) are carefully added to a mixture of 20 grams of sodium 
dihydroxytartrate and 1 litre of water, so that no evolution of 
carbonic anhydride ensues. Aniline (22°5 grams) is added, the 
mixture left overnight and then extracted 8—10 times with ether. 
The residue from the ethereal extractions is dissolved in a small 
quantity of warm alcohol and aniline; on cooling, the aniline salt 
crystallises in the form of small needles melting at 127°; a consider- 
able amount, however, remains in solution and may be precipitated by 
the addition of light petroleum. The free acid is obtained by dis- 
solving the aniline salt, in the cold, in the least possible quantity of 
hydrochloric acid (25 per cent.), and then adding an equal volume of 
water ; it is best purified by dissolving it in alcohol and precipitating 
with light petroleum. When its aqueous solution is boiled for some time, 
it is decomposed into carbonic anhydride and anilidoacetic acid melting 
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at 125°. The ammonium salt is one of the most characteristic salts of 
anilidomalonic acid. 

Anilidomalonantlie acid, NHPh:CH(COOH):CO-NHPh, is obtained 
in a somewhat similar manner when a larger quantity, namely, 
42 grams, of aniline, is used; at the end of about 2 hours the pre- 
cipitate is removed, dissolved in very dilute sodium hydroxide solution, 
and reprecipitated with hydrochloric acid ; a further amount may be 
obtained from the mother liquors. It crystallises in minute needles, 
melts and decomposes at 157°, is sparingly soluble in the usual organic 
solvents, and insoluble in water. The reactions of solutions of the 
ammonium salt with various metallic salts are given. Anilido- 
acetanilide is obtained when the previous compound is added to 10 
times its weight of water, then poured into an equal volume of con- 
centrated sulphuric acid, and the mixture heated in a boiling water 
bath, when anilidoacetanilide sulphate separates. J.J.8. 


Phthalonic Acid. By Car, GragseE and F, Trimpy (Ber, 1898, 
31, 369—375).—Phthaloniec acid (orthocarboxyphenylglyoxylic acid), 
COOH:C,H,°CO-COOH, is best obtained by Tcherniac’s method (com- 
pare this vol.,i, 263, and also 201). Naphthalene (100 grams), potassium 
permanganate (625 grams), and water (6°25 litres) are boiled for 3—4 
hours in a large, leaden reflux apparatus. When colourless, the solution 
is cooled, the excess of naphthalene removed, and the clear solution, 
after acidifying with sulphuric acid (222—240 grams H,SO,), is 
evaporated to dryness and then extracted with ether. The ethereal 
residue consists of phthalic and phthalonic acids, which are easily 
separated by treatment with a small quantity of water in which 
phthalonic acid is readily soluble. &0—95 grams of dry phthalonic 
acid and 8—10 grams of phthalic acid may thus be obtained. 

Phthalonic acid erystallises with 2H,O, which it loses when heated 
at 80—100°, more rapidly at 110—120°; in the hydrated form, it 
begins to melt at 50°, but when anhydrous melts at 144°5° (corr.). It 
forms syrupy supersaturated solutions with the greatest readiness ; 
a solution saturated at 15° contains 115 parts of the anhydrous acid 
to 100 parts of water. It is readily soluble in alcohol or ether and 
sparingly in chloroform. When the acid is heated, the chief products 
are phthalaldehydic acid and its anhydride, together with phthalic 


anhydride and diphthalyl, 00< 9, >0:0<G 9 S00. On the ad- 
6°""4 604 


dition of benzene containing thiophen in solution and of concentrated 
sulphuric acid to phthalonic acid, an intense red coloration is developed ; 
on adding water, however, the benzene layer becomes colourless. 
When the acid is evaporated to dryness on the water-bath with an 
excess of ammonia, a yellow residue is obtained; this dissolves in 
water, and on the addition of hydrochloric acid, an excess of which is 
to be avoided, a white precipitate of an acid, C,H,NO,, is thrown down. 
This melts and decomposes at 90—100°, is sparingly soluble in water but 
dissolves in alcohol, yielding an intense yellow solution which becomes 
deeper in colour on the addition of alkali. Its caletwm and silver salts 
indicate that it is a dibasic acid, probably having the constitution 
COOH:C,H,:C(NH)-COOH. 
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When an aqueous solution of phthalonic acid is treated with an 
excess of hydroxylamine hydrochloride (2 mols.) and the requisite 
quantity of sodium carbonate, and is acidified at the end of two days, 
crystals of phthalimide sa thrown down. 

Phthalonic acid oxime, loasarte COOH, may be obtained by 
extracting the aqueous solution with ether; it melts at 167—168°, 
and dissolves in alkalis and alkali carbonates, yielding deep red 
solutions, which readily decompose on warming, yielding phthalimide 
and phthalamic acid. 

Phthalidecarboxylic acid is formed when phthalonic acid is reduced 
in alkaline, neutral or acid solution ; it is most readily prepared by the 
aid of zinc and hydrochloric acid. When heated at 200°, it is completely 
converted into phthalide and carbonic anhydride. 

Phthalaldehydic acid is readily obtained by the action of sodium 
hydrogen sulphite on phthalonic acid. Ten grams of the dry acid, 
55 c.c. of a 10 per cent. sodium carbonate solution, and 30 c.c. of a 
concentrated solution of sodium hydrogen sulphite are warmed together 
on the water bath, then evaporated to dryness, acidified, and the 


aldehydic acid extracted with ether. The yield is 55—60 per cent. 
J.J. 8. 


Homophthalic Acid. By Cart GrarsE and F. Trimpy (Ber., 
1898, 31, 375—377).—Phthalonic acid (10 grams), red phosphorus 
(2 grams), hydriodic acid of sp. gr.= 1°67 (12 ¢.c.), and water (3 c.c.) 


are heated for 3—4 hours in a reflux apparatus ; a further quantity of 
water (15—18 c.c.) is then added to the hot mixture, which is boiled 
until all the precipitated acid has dissolved. The solution is filtered 
hot, and, on cooling, the greater part of the homophthalic acid, 
COOH: C,H,:CH,* COOH, crystallises in a pure state. When heated 
to about 190°, the acid is converted into its anhydride, and this, when 
heated at 210—230°, is abs into hydrodiphthalolactonic acid, 


COOH: C,H, CH," CH<Gy H, = as 


Gabriel’s deoxybenzoin- B- carboxylic acid is readily obtained by the 
action of benzene and aluminium chloride on homophthalic anhydride ; 
10 grams of the anhydride, 100 of benzene, and 12 of aluminium 
chloride, are heated for 3 hours in a reflux apparatus, water and 
hydrochloric acid are added, and the excess of benzene removed by 
distillation with steam. J.J.8. 


Action of Ethylic Oxalate on Paramidophenol and its Ethers, 
By ArnaLpo Piurtiand R. Picconr (Ber., 1898, 31, 330—336).— 
According to Castellaneta (Abstr., 1896, 1, 367), oxalic acid and its 
ethereal salts react with paramidophenols to form a substituted 
diamide and monamide, but no imide, whereas Wirths (Abstr., 1897, 
i, 145) states that he obtained a substituted diamide and an imide. 
The authors have therefore again investigated the action of diethylic 
oxalate on paramidophenol and its derivatives, and have in no case 
obtained a derivative of oximide. 

Ethylic oxalate and paramidophenol react at 160° to form dipara- 
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hydroxyphenyloxamide, which has been described by Castellaneta 
under this name, and by Wirths as oxalylparamidophenol, together 
with ethylic purahydroxyphenyloxamate, OH-C,H,* NH: CO-COOEt, 
melting at 184—185°. The latter crystallises in long, vitreous, mono- 
symmetric prisms [a :b :¢=0°81902 : 1 :0°65750 ; B=84° 23’). When 
heated with hydrochloric acid at 100°, it yields oxalic acid, paramido- 
phenol, and ethylic chloride, whilst concentrated ammonia converts 
it into parahydroxyphenyloxamide, OH:C,H,* NH*CO:CO:NH,, which 
crystallises in slender, colourless needles, and sublimes and partly 
decomposes at about 266°. With ethylic oxalate, paranisidine yields 
ethylic paramethoxyphenyloxamate, which melts at 108—109°, and 
erystallises in lustrous, colourless, asymmetric prisms [a:}:c= 
1°61646:1:1:19475 ; a=95° 44’ 54”; B=86° 8’ 15”; y=96° 18’ 43”.] 
This compound was described by Wirths as oxalylparanisidine ; con- 
centrated ammonia converts it into paramethoxyphenyloxamide, 
OMe-C,H,* NH-CO-CO-NH,, which separates from alcohol in white 
flakes melting at 241°. Paraphenetidine reacts with ethylic oxalate 
to form ethylic parethoxyphenyloxamate (the oxalylparaphenetidine 
of Wirths), which melts at 108—-110°, and crystallises in large, six- 
sided, monosymmetric lamelle fa: 6: c=1:32727: 1: 0°95580}. 
Alcoholic ammonia converts it into parethoxyphenyloxamide, which 
melts at 241°5°, whilst it is decomposed in the normal manner by 
hydrochloric acid. A. H. 


Action of Acetic Anhydride on the Anilides of Dibasic Acids. 
By Hans von PecumMann and WILHELM Scumitz (Ber., 1898, 31, 
336—337. Compare this vol., i, 135)—Acetic anhydride in presence 
of sodium acetate converts oxanilide into vinylideneoxanilide, as 
already described, but does not act in a similar manner with the 
anilides of other dibasic acids. Thus carbanilide and malonanilide 
yield acetanilide, whereas succinanilide is converted into succinanil. 


A. H. 


Synthesis of Diphenylhydantoin. By W. Henrscuer (JSer., 
1898, 31, 508—510. Compare Bischoff and Hausdérfer, Abstr., 
1892, 1334).—When carbonylic chloride is passed into a 30 per cent. 
solution of ethylic phenylamidoacetate in benzene, the carbaminic 
chloride, COOEt-CH,*NPh-COCI, is formed; it separates from a 
mixture of petroleum and alcohol in large prismatic crystals, and 
melts at 60°. The compound is converted into ethylic carbanil- 
phenylamidoacetate by heating with aniline on the water bath, and 
when this salt is repeatedly crystallised from alcohol, it yields 
diphenylhydantoin. M. O. F. 


Aromatic Sulphonamides. By Franz A. H. ScureInEMAKERS 
(Rec. Trav. Chim., 1897, 16, 411—424).—In the preparation of 
mesitylenesulphonic chloride, the author has always obtained a quantity 
of a colourless substance insoluble in ether but soluble in chloroform, 
ethylic acetate, or acetone ; this he regards as the sulphonic anhydride. 
‘To prepare the amide, a weighed quantity of concentrated ammonia of 
known strength is placed in a flask and covered with a layer of ether, 
wu portion of the required quantity of the sulphonic chloride is added ; 
after shaking and allowing to remain for some time until the odour 
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of ammonia has disappeared, a strong solution of the requisite quantity 
of potassium hydroxide is added to decompose the ammonium chloride ; 
a further quantity of the sulphonic chloride is then added, and the 
processes repeated until nearly all the ammonia has been converted 
into the amide. The methylamide and ethylamide may be obtained in 
a similar manner. 

Mesitylenesulphonmethylamide crystallises from dilute alcohol in long 
needles melting at 89—90°; the yield is some 85 per cent. of the 
theoretical. Mesitylenesulphondimethylamide also crystallises in colour- 
less needles and melts at 45°. Mesitylenesulphonethylamide melts at 
75°. None of these amides are decomposed by aqueous potash. When 
heated with water, they all have the property of forming liquids not 
miscible with water; the temperature of transition for the methy]l- 
amide is 76—77°, for the dimethylamide, 40—41°, and for the ethyl- 
amide, 64—65° ; the presence of other substances raises or lowers these 
transition temperatures, 

Pseudocumenesulphonmethylamide is less readily soluble in ether and 
alcohol than the corresponding mesitylene derivative. It melts at 
90—91°, and its transition temperature in water is 79—80°. The 
dimethylamide is even less soluble in ether, and it melts at 115—116°. 
The ethylamide melts at 98°, its transition temperature being 88°. 
Both monomethyl and monethy] derivatives dissolve in alkalis, but are 
reprecipitated on the addition of hydrochloric acid. 

Metaxylenesulphonic chloride melts at 32° (Jacobsen, Ber., 1877, 
10, 1015, gives 34°), the amide at 137°, and the methylamide at 43°; 
the latter is readily soluble in alcohol or ether, its transition tempe- 
rature is 32—33°. The dimethylamide, prepared in the usual manner, 
remains liquid for several weeks, but when placed in a freezing mixture 
it slowly solidifies, and then melts at 35°. 

Parabenzoyloxybenzenesulphonic chloride, obtained by warming En- 
gelhardt and Latschinow’s sodium parabenzoyloxybenzenesulphonate 
(Zeit. Chem., 1868, 76) with phosphorus pentachloride, and recrystal- 
lising from ether, melts at 115—116°. The corresponding amide is 
sparingly soluble in ether, alcohol, or water,and melts at 234—236°. 
If, in the preparation of the amide, an excess of ammonia is employed 
and the mixture is warmed, benzamide is produced. When the amide 
is hydrolysed with barium hydroxide solution, parahydroxybenzenesul- 
phonamide is formed, and, after recrystallisation from alcohol or water, 
melts at 176—177°. J.J. 8. 


Unsaturated Hydrocarbons. By Reinnotp Watrtuer (J. pr. 
chem., 1898, [ii], 57, 111—112).—On heating benzylic cyanide with 
benzaldehyde at 200°, the elements of water are given off, and, at a 
slightly higher temperature, the cyanogen group is hydrolysed and 
carbonic anhydride eliminated. By a similar reaction, stilbene 
has been obtained from benzaldehyde and phenylacetic acid, and the 
author proposes to prepare a number of hydrocarbons and acids by 
this method. A, WV. ©. 


Paradinitrodibenzylisulphonic Acid. By Curistopn Ris and 
Cart Sion (Ber, 1898, 31, 354—355. Compare this vol., i, 143).— 
Sodium dinitrodibenzyldisulphonate is converted by hot concentrated 
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hydrochloric acid into the hydrogen sodium salt, and not into the free 
acid, and it appears that it was this salt which was described by 
Green and Wahl as the free acid (this vol., i, 200) ; the latter, which 
can readily be prepared by the action of sulphuric acid on the barium 
salt, forms a readily soluble, leafy, crystalline mass, which does not de- 
liquesce. The substance described by Green and Wahl as dinitrostil- 
benedisulphonic acid is also a hydrogen sodium salt, and appears to 
have the composition C,,H,N,O,S,Na, its constitution having not yet 


been ascertained. The authors claim priority for their work. 
A. H. 


Fluorescent Substances. By Bronistaw Paw ewskI (Ber., 1898, 
31, 310—311).—The compound, C,,H,,0,, is obtained by heating 
resorcinol with benzylic chloride on the water bath, and extracting 
the product repeatedly with water, alcohol, methylic alcohol, and a 
mixture of alcohol and glacial acetic acid; it is a red, amorphous 
powder which does not melt below 320°. The alcoholic solution 
exhibits a beautiful, green fluorescence, and the red solution in alkalis 
also develops green fluorescence on dilution ; it dissolves in warm, con- 
centrated sulphuric acid, forming a yellow solution which exhibits 
green fluorescence on dilution. The tetracetyl derivative is a yellow, 
amorphous substance which melts at 90—100°. M. O. F. 


Paratoluoylorthobenzoic Acid. By MHetnricnu_  Limpricur 
(Annalen, 1898, 299, 300—315. Compare Abstr., 1895, i, 422).— 
The barium salt of paratoluoylorthobenzoic acid crystallises from water 
in aggregates of flattened prisms containing 4H,O, the crystals becoming 
opaque in the desiccator without losing water. The methylic salt 
crystallises in rectangular plates and melts at 66°. 

Paratoluoylorthobenzoie acetic anhydride, C,5H,Me*CO-C,H,*COOAc, 
obtained by heating dehydrated toluoylbenzoic acid with acetic 
anhydride on the water bath, forms colourless crystals, and melts at 
102°. When heated at 200°, it yields acetic and phthalic anhydrides. 


., Gey , . 
Phenyltolylphthalide, &0-0> CPh OH, Me, is produced on warming 


a solution of toluoylbenzoic acetic anhydride in benzene with aluminium 
chloride ; it separates from ether in transparent crystals and melts 
at 106°. 

Nitroparatoluoylorthobenzoic acid, NO,*C;H,Me:CO-C,H,: COOH, 
separates from dilute alcohol in colourless crystals containing 1H,0 ; 
it melts at 205°, and erystallises from glacial acetic acid in colourless 
prisms. The bariwm salt contains 1H,O, and the ethylic salt crystal- 
lises from alcohol in prisms and melts at 122°. The chloride crystal- 
lises in aggregates of colourless needles and melts at 142°; the 
amide decomposes at 200°, and the anhydride melts at 203°. 

Nitrotoluoylbenzoie acetic anhydride, NO,* C,H,Me*CO°C,H,* COOAc, 
separates from alcohol in colourless, prismatic crystals and melts at 
145—146°. 

Trinitroparatoluoylorthobenzoic acid is obtained by nitrating toluoyl- 
benzoic acid with a mixture of sulphuric and nitric acids. 

Amidoparatoluoylorthobenzoice acid, NH,*C,H,Me-CO-C,H,: COOH, 
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forms colourless crystals and melts at 163°; the hydrochloride and 
silver derivative are crystalline. M. O. F. 
Ditolylphthalide. By Hernrica Limpricut (Annalen, 1898, 299, 


286—299).—Ditolylphthalide, 5,4 >C(CgH,Me),, is obtained in 
almost theoretical amount by treating equal parts of toluene and 
phthalic chloride in carbon bisulphide with aluminium chloride ; it 
separates from alcohol in colourless, transparent crystals and melts 
at 116°5°. 

Phenylditolylmethanecarboxylic acid, COOH:C,H,-CH(C,H,Me),, 
prepared from ditolylphthalide by the action of alcoholic potash 
and zine dust, crystallises from dilute alcohol in slender needles, 
and melts at 168°. The ethylic salt softens at 183° and melts at 


197—198°. 
C(C,H,Me 

Tolylmethylanthranol, On door 0, H,Me, is produced by 
the action of concentrated sulphuric acid on phenylditolylmethane- 
carboxylic acid ; it crystallises from alcohol and melts at 117°. 

Fay a 
Tolylmethyloxanthranol, a scant O C-OH, obtained by 
C,H, 

oxidising tolylmethylanthranol with chromic acid in glacial acetic acid 
solution, forms yellowish, microscopic needles, and melts at 207°. 
The acetyl derivative softens at 50° and melts at 87°. 


C(C,H,Me 
Tolylmethylanthracene, OH <ias P So, Me, is formed on 


heating tolylmethyloxanthranol with zinc dust in an atmosphere of 
hydrogen ; it sublimes in lurge, transparent, lustrous leaflets, and melts 
at 191°. 

ss . . C,H, 

Dinitroditolylphthalide, b0-9> C(CsH;Me-NO,),, prepared by add- 
ing ditolylphthalide to cold fuming nitric acid, crystallises from a 
mixture of alcohol and ether in lustrous, monoclinic prisms and melts 
at 132°; the octonitroditolylphthalide, which is formed when nitration is 
effected with a mixture of sulphuric and nitric acids, crystallises in 
microscopic needles, and melts at 289°. 


ne ., Goll, , 
Diamidoditolylphthalide, b0-07C(CoH;Me-N H,)., obtained by 


reducing the dinitro-derivative with stannous chloride in alcoholic 
hydrochloric acid, crystallises from alcohol in small, lustrous prisms, 
and melts at 192°. The hydrochloride melts at 280°, and the sulphate 


forms white crystals. 
' ' ., CoH, ' 
Dihydroxyditolylphthalide, b0-0>O(CoH,Me-OB),, is formed from 
the diamido-derivative on treating its acid solution with sodium nitrite 
and warming the liquid with copper powder ; it separates from alcohol 
as a brown, crystalline powder, and decomposes when heated. 
Triphenylcarbinoltricarboxylic acid, OH* C(C,H,* COOH),, is prepared 
by oxidising ditolylphthalide with chromic and acetic acids, removing 
aa2 
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the portion of the product which does not dissolve in alkali, and com- 
pleting the oxidation of the soluble substances with potassium per- 
manganate ; it begins to melt, and decomposes, at 165°, becoming solid 
at 180°, and finally melting at 304°. This decomposition involves the 
formation of the lactone, which yields the ethylic salt, 


co< CoH 0(0,H,: COOEt),, 


melting at 138—139°. The amide of the tricarboxylic acid crystallises 
in long prisms and melts at 309°. M. O. F. 


Chloro- and Bromo-derivatives of #-Naphthylamine. By 
ApotpH Ciaus and Oskar JAck (J. pr. Chem., 1898, [ii], 57, 1—18). 
—On passing chlorine into a well-cooled solution of B-acetonaphthalide 
in chloroform or acetic acid, Claus and Philipson (Abstr., 1891, 461) 
obtained 1-chloro-2-acetonaphthalide, which was converted by an ex- 
cess of chlorine into its tetrachloride without forming a dichloraceto- 
naphthalide. When, however, chlorine (2 mols.) was passed into 
8-naphthylamine dissolved in 80 per cent. sulphuric acid, 1’ : 4’ : 2-di- 
chloramidonaphthalene was obtained. The authors have confirmed 
the constitution of this compound by converting it, by means of the 
diazo-reaction, into the 1’: 4’ : 2-trichloronaphthalene of Armstrong and 
Wynne (Proc., 1890, 16). 

When dry air, saturated with bromine, is passed into a solution of 
8-naphthylamine in 80 per cent. sulphuric acid, the 1’ ; 3’; 2-dibromo- 
naphthylamine, obtained by Claus and Philipson (Joc. cit.) by the 
action of bromine on an acetic acid solution of @-naphthylamine, is 
formed ; in the latter case, however, 1 :2-bromonaphthylamine was 
first produced, whereas in the former no trace of a monobromo-deriva- 
tive can be detected. The authors find also that when 1 : 2-bromamido- 
naphthalene is dissolved in sulphuric acid, it is not acted on by either 
chlorine or bromine, and that 1 : 2-chloronaphthylamine is, under the 
same conditions, also unaffected by chlorine. They hence conclude that, 
in presence of sulphuric acid, 2 mols. of chlorine or of bromine act 
simultaneously on #-naphthylamine. 

When 1 : 2-chloracetonaphthalide tetrachloride is heated with alco- 
holic potash or soda, resinous products only are formed; when, 
however, aqueous sodium hydroxide (1 mol.) is employed, hydrogen 
chloride is separated, and three isomeric dichloro-2-acetonaphthalide 
dichlorides, C,.H,C1,NO, are obtained. The first of these (A) melts at 
99—100°, and is easily soluble in ether ; it is almost the sole product 
when the temperature of the reaction is not allowed to rise above 65°. 
At 80°, the second modification (B) predominates ; this is insoluble in 
ether, but crystallises from alcohol in monoclinic pyramids, and melts 
at 145°. Together with B is formed the third modification (C), which 
erystallises from alcohol in prisms and melts at 163°. The modification 
(A) decomposes rapidly in the air with the loss of HCl, forming 
1:3: 4-trichloro-2-acetonaphthalide, which crystallises from alcohol in 
colourless, lustrous needles and melts at 220°. The same substance is ob- 
tained when the third modification (C) is heated above 100°. The second 
modification (B) is only decomposed when heated above its melting 
point, a resinous product being obtained. These facts can be explained 
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by giving to the modifications A and C either of the formule 
CCl-CCl‘-NHAc CCl,—-C-NHAc, 
Coo. bare or OHS 
whilst to the modification B must be attributed the constitution 
, CCl, + CCl-NHAc Cl, -CCl-NHAc 
CH Co bn ° OHO cl 

When 1-chloro-2-acetonaphthalide tetrachloride is heated with an 
excess of aqueous soda, a compound, C,H,ClO,, is formed, which 
appears to be an indene derivative ; it sublimes in beautiful, yellow 
needles, which darken when heated to 120°, and possess no definite 
melting point. This substance yields a sodiwm salt which crystallises 
from water in blood-red needles, and a bariwm salt which forms copper- 
coloured needles. Its investigation is being continued. 

1:3: 4-Zvichloro-2-naphthylamine, obtained by heating the alcoholic 
solution of its acetyl compound with hydrochloric acid, crystallises in 
slender, white needles, and melts at 175°. 

1-Bromo 2-acetonaphthalide tetrachloride, prepared by passing chlorine 
(2 mols.) into 1-bromo-2-acetonaphthalide dissolved in chloroform, melts 
and decomposes at 115°. 

A dibromo-B-naphthaquinone is formed when 1 : 3’ : 4-tribromo-2-naph- 
thylamine is diazotised in hydrochloric acid and the product boiled with 
water ; it crystallises from light petroleum in orange-yellow needles 
or plates, and on being heated darkens at 120—130° and melts and 
decomposes at 200°. From the fact that it is not acted on by alkalis or 
ammonia, whereas 3-bromo-8-naphthaquinone is converted by these 
reagents into derivatives of a-naphthaquinone (Zincke, Abstr., 1887, 
53), its consititution seems to be that of a 4:3'-dibromo-1 : 2-naphtha- 
quinone. This view supports that taken by Claus and Philipson (loc. 
cit.) of the constitution of the tribromonaphthylamine from which it 
was prepared. 4:3'-Dibromo-1 : 2-dihydroxynaphthalene, formed when 
the quinone is heated with aqueous sulphurous acid in a sealed tube at 
120—130°, crystallises from water in needles, and when heated, decom- 
poses without melting. 

1:4:3'-Zribromonaphthalene, prepared by heating dry 1: 4:3’-tribromo- 
2-diazonaphthalene sulphate with absolute alcohol, crystallises from hot 
water in iridescent plates, melts at 98°, and sublimes in the form of 
slender, white needles. W.A. D. 


Some Ethereal Salts and a Crystalline Pseudo-salt of 
Rhodinol. By Ernst Erpmann (Ber., 1898, 31, 356—360). The 
ethereal salts of rhodinol are best prepared by the action of the acid 
chloride on the alcohol in presence of pyridine. The butyrate boils at 
142—143° under a pressure of 13 mm., the isobutyrate at 135—137° 
under the same pressure, the isovalerate at 135—138° at 7 mm., and 
the palmitate at about 260°, under a pressureof 12mm. When heated 
with opianic acid, rhodinol yields a pseudo-salt, 


CO< Cola OM©)sCH-00,,Hy, 
which crystallises from alcohol in slender needles melting at 48°5°, and 
is slowly hydrolysed by boiling water. A. H. 
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Composition of the Ethereal Oil of Monarda Fistulosa L. 
By Epwarp Kremers (Chem. Centr., 1897, ii, 41).—From the red to 
brownish oil, of sp. gr. =0°941 at 20°, obtained by distilling J/onarda 
fistulosa, the author isolated carvacrol and a red, crystalline substance 
which melted at 219—223°, and with alkalis behaved like alizarin. 
Cymene was also detected. E. W. W. 


Composition of the Oil of Monarda Fistulosa L. By E. J. 
MeELzNER and Epwarp Kremers (Chem. Centr., 1897, ii, 41; from 
Pharm. Review, 1896. Compare preceding abstract).—A table showing 
the physical properties and content of phenols (carvacrol), of samples 
of oil prepared at different seasons is given. After the phenols had 
been removed, the oil, which contains no ethereal salts, was fractionated, 


and the physical properties of the various fractions are also shown in 
a table. E. W. W. 


Composition of the Oil of Monarda Punctata L. By W. R. 
ScuuMaNN and Epwarp Kremers (Chem. Centr., 1897, ii, 42; from 
Pharm. Review, 1896).—By distilling Monarda punctata L. with steam, 
the author has obtained a pale yellow oil which has an odour of mint, 
sp. gr. =0°9307 at 20° and specific rotatory power [a])= + 0°0588°. 
The oil yielded 56 per cent. of thymol when shaken with sodium 
hydroxide solution and the remaining oil had a sp. gr.=0°887 at 20° 
and specific rotatory power [a])»= +1°716°; cymene was detected in 
the first fractions of this oil, and linalool or a similar compound in 


the higher fractions. E. W. W. 


Composition of the Oils obtained from Sassafras Bark and 
from Sassafras Leaves. By Freprericxk B. Power and CLEMENS 
Keser (Chem. Centr., 1897, ii, 42; from Pharm. Review, 1896).—By 
distilling the air-dried sassafras bark, 7°4 per cent. of a yellow toa 
reddish-yellow oil of sp. gr.=1°075 at 15° and rotatory power [a|p)= 
+ 3° 16’ (100 mm. tube) was obtained, whilst the roots, freed from 
bark, yielded only 0-9 per cent. of oil. About 78 per cent. of safrole 
was obtained from the oil by freezing. By shaking the residual oil 
with sodium hydroxide solution, 0°5 per cent. of eugenol was isolated, 
and, finally, 10 per cent. of pinene and phellandrene together was found 
in the lower fractions, but neither dipentene nor cineol could be 
detected. The so-called safrene is apparently a mixture of pinene with 
a little phellandrene. The higher fractions of the oil obtained from 
the root contain dextrorotatory camphor, and the last fractions give a 
violet coloration with sulphuric acid and glacial acetic acid, but as the 
sesquiterpene contained in the oil from the bark does not yield a solid 
hydrochloride, the presence of cadinene is doubtful. The content of 
camphor (6°8 per cent.) was estimated by reducing to borneol, con- 
verting into the ethoxy-derivative and saponifying. 

Only 0-028 per cent. of a pale yellow oil was obtained from the 
leaves ; it had the odour of lemons, a sp. gr. = 0°872 at 15° and rotatory 
power [a])>=+6° 25’. When the oil was shaken with sodium 
hydrogen sulphite, a crystalline substance was formed which yielded 
citral on being decomposed. By heating the residual oil with alcoholic 
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potassium hydroxide solution and distilling in steam, a paraffin melting 
at 58° remained behind, and in the alkaline solution acetic and 
isovaleric acids were detected. The lower fractions of the oil contain, 
besides pinene and phellandrene, the aliphatic terpene myrcene (com- 
pare Pharm. Rund., March, 1895) ; the higher fractions of the saponified 
oil contain linalool and geraniol, and the last distillates a sesquiterpene 
which does not yield a solid hydrochloride. E. W. W. 


Guaiacum Resin. I. By Joser Herzica and F. Scuirr (Monatsh., 
1897, 18, 714—721).—The results summarised in a previous paper 
(Abstr., 1897, i, 254) are dealt with at length. 

The acid of guaiacum resin (guaiaretic acid) is best prepared by ex- 
tracting the resin (1 kilogram) successively with sodium hydrogen 
carbonate (500 grams), water, and ether, then dissolving it in benzene 
(1 kilogram), and adding light petroleum (5 litres) ; a resinous mass is 
precipitated, which is filtered off and the solution evaporated, the 
residue being dissolved in alcohol and alcoholic potash added; after 
24 hours, 60 grams of potassium guaiarate has separated, more 
(16 grams) of this being obtained from the mother liquor, and 
(50 grams) from the precipitate formed as above on the addition of 
petroleum to the benzene solution. A much cleaner product is obtained 
by this method than by that of Hlasiwetz (compare Doebner and 
Liicker, Abstr., 1897, i, 65). 

The authors show that the benzoyl derivative described as a mono- 
benzoate by Doebner and Liicker (loc. cit.) is really a dibenzoate, 
C,,H,,0,Bz,, analogous to the diacetate described in the previous 
paper ; it melts at 132—-135°, not at 131°. They are unable to con- 
firm the statement that guaial (tiglic aldehyde) is formed on distilling 
guaiaretic acid, guaiacol and pyroguaiacin alone being obtained. 
Methylic chloride and catechol are formed when guaiaretic acid is 
heated with hydrochloric acid and acetic acid at 140°; a small quan- 
tity of norguaiaretic acid, C,,H,.0,, was also formed. The latter is 
best prepared by heating guaiaretic acid with concentrated hydriodic 
acid (b. p. = 127°), and separates from dilute alcohol in white needles, 
melts at 185°, and yields a tetracetate, C,,H,,(OAc),, which crystallises 
from alcohol in white needles and melts at 100—102°. 

Analyses of the compounds described point to the formula C,,H,,0, 


for guaiaretic acid, rather than C,,H,,0,, as given by Doebner. 
W. 1 D. 


Morin, and the Constitution of Flavone Derivatives. By 
Joser Herzia (Monatsh., 1897, 18, 700—713).—Since morin differs 
from quercetin and other flavonol derivatives in colour, and in its 
behaviour with bromine in acetic acid or alcoholic solution, and with 
acetic anhydride, the author considers that it cannot have the 
Ter onorn. doco Lota Ut (C:OH:0H=1:2:4], at. 

H:- CH(OH): C-CO-C(OH) 
tributed to it by Perkin (Trans., 1896, 792). He also discusses the 
influence of the hydroxyl groups in determining the properties of 
flavonol derivatives, and considers that, amongst this class of com- 
pounds, should be included, at present, only substances which closely 
resemble chrysin and fisetin in physical as well as chemical properties. 

It is pointed out that Perkin (/oc. cit.), in his determination of the 


formula 
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methoxyl groups in tetrabromomorin ethylic ether, omitted to allow 
for the 2 mols. of water which the ether retains after being dried 
either in a vacuum or at 100°. That this water is retained by the 
crystals only, and not chemically as a hydrate, is shown by an analysis 
of the tetracetyl derivative of the ether, C,,H,Br,O0,(OAc),* OEt, which 
is anhydrous, and melts at 116—120°. 

Tetrabromomorin, prepared by the action of bromine on morin in 
acetic acid solution, melts at 258°, and is identical with the product 
obtained by Benedikt and Hazura (Abstr., 1885, 533) by the hydro- 
lysis of its ether. Tetrabromomorin ethylic ether, on digestion with 
hydriodic acid, is reduced to morin, which melts at 285° ; under similar 
conditions, dibromoquercetin tetrethylic ether and dibromorcinol di- 
ethylic ether are converted into quercetin and orcinol respectively. 

The author points out that, although tetrabromomorin is rapidly 
converted into its monethylic ether when bromine is added to its 
alcoholic solution, no such change takes place on heating it with 
alcohol and hydrochloric or hydrobromic acid, morin, under the same 
conditions, being also unaffected. The formation of tetrabromomorin 
monethylic ether by the action of bromine on morin dissolved in 
alcohol is therefore due to a specific action of bromine. 

W. A. Dz 


Occurrence of Choline and Trigonelline in Strophanthus 
Seeds. Preparation of Strophanthin. By Hermann Tuoms (Ber., 
1898, 31, 271—277).—The seeds of Strophanthus hispidus (which are 
used in West Africa for preparing arrow-poison) were powdered ina 
mortar, freed from fat and oil, of which they contain 25 per cent., by 
pressing and washing with light petroleum, and extracted with cold 
70 per cent. alcohol in a percolator. The alcohol was distilled off, the 
residue extracted with water, and lead acetate added to the aqueous 
extract so long as a precipitate was produced. To the filtered solution, 
pure ammonium sulphate was added cautiously, in order to precipitate 
the excess of lead, and then a large excess of powdered ammonium 
sulphate ; the strophanthin separates in flakes, which collect on the 
walls as a pasty mass; it is purified by repeated solution in alcohol 
and precipitation with ether. So prepared, it is amorphous, free from 
nitrogen, and neutral in reaction ; it is very poisonous. 

The filtrate from the strophanthin was acidified strongly with 
sulphuric acid, mixed with potassium bismuthiodide solution, and the 
precipitate, after being washed with dilute sulphuric acid, was decom- 
posed with silver carbonate and water, and the filtered solution mixed 
with hydrochloric acid, again filtered, and evaporated to crystallisation. 
In this way, the hydrochlorides of the two bases were obtained ; one of 
them, which is soluble in absolute alcohol, is choline hydrochloride ; 
the other, of which 4:2 grams were obtained from 3 kilos. of seeds, is 
insoluble in alcohol, and was found to be identical with the hydrochloride 
of trigonelline (Jahns, Abstr., 1888, 166), the methylbetaine’of nicotinic 
acid. C. F. B. 


Choline and Trigonelline in the Seeds of Strophanthus 
‘Kombé. By Hermann Tuoms (Ber., 1898, 31, 404).—The presence 
of these bases has been shown in the same manner as in the case of 
S. hispidus (preceding abstract). C. F. B. 
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Strophanthin. By Lzopotp Konn and Victor Kutiscu (Ber., 
1898, 31, 514—516).—The authors ascribe to strophanthin the empi- 
rical formula O,,H,.0,,. Hydrolysis with mineral acids resolves it 
into strophanthidin, along with a product which reduces Fehling’s 


solution, but gives none of the characteristic reactions of dextrose. 
M. O. F. 


Strophanthin and Strophanthidin. By Franz Feist (Ber., 
1898, 31, 534—541. Compare preceding abstracts).—Strophanthin 
from kombé seeds has the properties previously described by Fraser 
(Abstr., 1887, 1115 ; 1888, 606 ; 1890, 262). It is free from nitrogen, 
does not reduce Fehling’s solution, is optically inactive, readily absorbs 
moisture, and is capable of forming several hydrates. It loses part of 
this water when placed over sulphuric acid or when gently warmed, but 
the last portions of water are difficult to remove. After drying over 
sulphuric acid, it melts and decomposes at 170°; the author suggests 
the formula C,,H,.0,,. When hydrolysed, strophanthin yields stro- 
phanthidin which is insoluble in water, and a compound, ©,,H,,0j0, 
which is readily soluble in water, besides a sugar or mixture of sugars ; 
it has been proved that only minute quantities of glucose exist in the 
hydrolysed solution. The compound, C,,H,,0,), melts at 207°, dissolves 
with the greatest readiness in water, is also soluble in hot ethylic 
alcohol or acetone, very sparingly in methylic alcohol, and practically 
insoluble in ether or light petroleum; it reduces Fehling’s solution 
only after prolonged boiling, does not react with phenylhydrazine, 
is not directly fermented by yeast, and is slightly dextrorotatory 
{a]p>= +8° 24’ (in 5°76 per cent. solution). On oxidation, it yields 
oxalic acid, but neither saccharic nor mucic acid, and when boiled with 
hydrochloric or with sulphuric acid at 120°, it gives a product which 
reduces Fehling’s solution. When benzoylated by the Schotten- 
Baumann method, it yields a dibenzoyl derivative melting at 136°, and 
a compound, C,,H,,0,, melting at 68°. 

A solid sugar melting at 95° was also isolated from the aqueous 
solution ; it was separated from the compound, ©,,H,,0,,, by its 
solubility in methylic alcohol. It reduces Fehling’s solution, but does 
not yield a sparingly soluble osazone. 

Strophanthidin melts at 169—170°, decomposes at 176°, and on 
again cooling melts at 232°. It has the composition C,,H,,0, + 14H,0, 
and on drying readily loses 1H,O, It dissolves in concentrated 
sulphuric acid, yielding a brick-red solution, does not reduce 
Fehling’s solution, and decolorises bromine but slowly. When oxi- 
dised with chromic anhydride, it yields benzoic acid, but on oxidation 
with alkaline permanganate the chief products are oxalic and acetic 
acids. When hydrolysed by boiling with alkali solution and then 
acidified, a mixture of two compounds is obtained. The chief product 
(C,,H,,0, + 1}H,0) is a yellow, crystalline substance melting and de- 
composing at 294°; in the anhydrous form, it decomposes at 350—360° 
without melting. When freshly prepared, it is readily soluble in 
sodium carbonate, but after some time it can only be dissolved 
by warming with alkali; it is readily soluble in alcohol and 
acetone, more sparingly in methylic alcohol, and is insoluble in light 
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petroleum_or ether. When heated with a 3 per cent. solution of 
hydrogen chloride in alcohol, it yields a white, amorphous substance 
with a high melting point. 

A second compound, (C,H, ,0.)x, obtained on hydrolysis, is much 
more readily soluble in methylic alcohol; it crystallises in needles, 
melts at 198°5°, and is insoluble in sodium carbonate, but dissolves in 
sodium hydroxide solution. It dissolves in concentrated sulphuric acid, 
yielding a brick-red solution, and on the addition of water a blue, 
tlocculent precipitate is obtained. It is also soluble in concentrated 
nitric acid, and the addition of water to this solution causes no pre- 
cipitate (difference from strophanthidin). 

Bromine reacts with an ethereal solution of strophanthidin, yielding 
two bromo-compounds, one, C,.9H,,Br,0,), colourless and melting at 
126°, the other, C,,H,,Br,,0,, yellow, and melting at 160°. Both are 
readily soluble in chloroform, acetone, alcohol, or ether, but insoluble 
in water or light petroleum. When oxidised with bromine and sodium 
hydroxide, strophanthidin yields a dibasic acid, C,,H,,Br,0,,, melting 
at 163°. 

Alkaline permanganate converts strophanthidin into an amorphous 
substance, soluble in alkali, alcohol, and chloroform, but insoluble in 
water, ether, light petroleum, or cold acetone. Its melting point is 
above 300°. J.J.5. 


Gambierfluorescein and Gambier-catechu-red. By Kari 
DierericH (Chem. Centr., 1897, ii, 50—51; from Ber. Pharm. Ges., 7, 
153—161).—Gambierfluorescein is prepared by moistening 5 grams of 
gambier-catechu with water, decomposing with 20 per cent. sodium 
hydroxide solution, and shaking with benzene or ether ; the latter dis- 
solves, not only the fluorescein, but also two other substances, the one 
of an oily and the other of a waxy nature. Gambierfluorescein is 
purified by treating with sulphuric acid, decomposing with sodium 
hydroxide, and extracting with ether. Its solution becomes red in 
contact with the air, and, on evaporation, yields a red tar similar to a 
phlobaphen ; this the author names gambier-catechu-red. The fresh 
alcoholic solution of gambierfluorescein is green by reflected and yellow 
by transmitted light. Gambierfluorescein, which contains no nitrogen, 
is insoluble in water and alkalis, but dissolves in acids ; the solutions 
are not fluorescent. When a solution of it, in light petroleum, is cooled, 
white needles separate, but on drying they turn red and partly lose 
their crystalline structure. Itis contained in the catechu either in the 
form of a catechin or of a catechutannic acid compound, or in both 
forms, the compound, which must be analogous in composition to a salt, 
becoming saponified in the process of extraction. Pegu-catechu does 
not contain this substance, and the main difference between these 
catechus is that, whilst gambier-catechu-red is not contained as 
such in gambier catechu, pegu-catechu-red is actually contained in 
pegu-catechu. 

Gambier-catechu-red is a reddish-brown, resinous powder, which floats 
on water, becomes electrified by friction, melts at 130—131°, is 
irsoluble in ether, forms a blood-red solution in sulphuric acid, but 
ncither yields fluorescent solutions nor possesses the basic character of 
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ambierfluorescein, If a faintly acid solution in alcohol be neutralised 

with alcholic potassium hydroxide, an intensely dark blue, fluorescent 
solution is produced, similar to that of tincture of turmeric, but the 
colour disappears on adding more alkali or on warming. Gambier- 
catechu-red does not give a precipitate with tannic acid. The acetyl 
number shows that it still contains hydroxyl groups. The fatty oil 
obtained from the catechu by means of benzene has an acid number 
= 14°89, ether number = 43°33, and a saponification number = 58°22 ; 
the iodine number is very low. E. W. W. 


Colouring Matter of the Red Grape. By Livio SostEen1 
(Gazzetta, 1897, 27, ii, 475—485).—The author has extracted a red 
colouring matter from a red Italian wine, and also from the cenocyanin 
of commerce. The colouring matter is precipitated from the enocyanin 
by hydrochloric acid and purified by repeatedly precipitating it from 
alcoholic solution by ether ; it is ultimately obtained in amorphous, 
transparent, red granules, and is readily oxidised by atmospheric 
oxygen. When dried in a vacuum over sulphuric acid, it has the com- 
position C,,H,,0,), corresponding with Gautier’s ampelochroic acid 
(Abstr., 1892, 1242), but on drying at 150°,-it seems to be converted 
into an anhydride of the composition C,,H.,O0,,. On boiling the sub- 
stance, C,)H,,0,), in dilute sulphuric acid solution, it is converted 
into the anhydride, but no pure product could be isolated with more 
concentrated acid. The colouring matter forms salts with copper, 
silver, and potassium, but their composition could not be definitely 


determined ; it yields phloroglucinol on heating with aqueous potash, 
and also combines with bromine. W. J. P. 


B-Naphthoquinoline. By Apotrn Ciaus and Hertnricn BEsse- 
LER (J. pr. chem., 1898, [ii], 57, 49—67).—$-Naphthoquinoline, 


CH C—N -CH 
CH: 0, H,-C-CH:CH 
4, 437), crystallises from light petroleum in almost colourless, nacreous 
leaflets melting at 94° and boiling at 340°. The methiodide forms 
yellow, glistening needles melting and decomposing at 186°; the 
methochloride crystallises from water in colourless needles melting at 
138—140°, but if previously dried at 120° does not melt until 236° ; 
the methodichromate forms small, yellow needles melting and decom- 
posing at 232°, and the methosulphate, prepared by the action of silver 
sulphate on the methiodide, is excedingly soluble in water, and could 
not be obtained crystalline. 

B-Naphthoquinoline ethobromide, produced when the free base is heated 
with ethylic bromide in sealed tubes for 3—4 hours at 95°, crystallises 
from methylic or ethylic alcohol in regular octahedra containing alcohol 
of crystallisation. From amylic alcohol, it crystallises in colourless 
needles melting at 238°. The ethiodide forms yellow needles melting 
and decomposing at 206°, and the ethodichromate yellow, microscopic 
needles melting and decomposing at 212°. 

B-Naphthoquinoline benzylochloride forms amber-coloured prisms or 
plates melting at 196°, and the benzylodichromate melts at 200°. 

All these salts contain water of crystallisation when crystallised 
from water. 


, prepared by Skraup’s method (Monatsh., 1883, 
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When treated with alkalis in aqueous solution, the alkylated 
8-naphthoquinolines yield, as do the simple quinolines, quaternary 
alkylidenequinolinium bases, none of which have been, so far, prepared 
in a pure condition, but it is hoped that this end may be obtained by 
repeating the experiments with larger quantities of material. 

By the oxidation of the alkylidene bases of B-naphthoquinoline with 
potassium ferricyanide or mercuric oxide, alkylquinolones are produced. 
Methy!-B-naphthoquinolone separates from alcohol in small, glistening, 
greenish-yellow crystals melting and decomposing at 183°. 

8-Naphthoquinoline methiodide, on treatment with moist silver oxide, 
gives a strongly basic solution not containing anything soluble in ether 
and free from iodine, showing that no alkylidene base is formed. This is 
a striking difference from the simple quinoline derivatives, which, on 
treatment with moist silver oxide, give the corresponding methylene- 
quinolinium base, readily soluble in ether. 

2”-Bromo-B-naphthoquinoline, prepared by the Claus-Collischonn 
method, is readily soluble in alcohol, ether, and chloroform, crystal- 
lises in long, silken needles, melts at 117—118°,and sublimes un- 
changed. On oxidation with chromic acid, it yields B-bromonicotinic 
acid, thus proving the 2-position of the bromine atom in the pyridine 
ring. The methiodide forms small, yellow needles melting at 225°. 
Towards alkalis and silver oxide, it behaves like the naphthoquinoline 
derivatives already mentioned. The methochloride melts at 237°. 

Nitro-B-naphthoquinoline, obtained as the sole product of nitration 
of the free base, crystallises from alcohol in yellowish, silky needles 
melting at 165°. On oxidation with chromic acid, nicotinic acid is 
produced, showing nitration to have taken place in the naphthalene 
ring. The methiodide forms beautiful, glistening needles, becoming 
brown on heating to 150°, and melting and decomposing at 210°. The 
methochloride crystallises from alcohol in transparent, glistening plates 
or prisms melting at 218°. 

Amido-B-naphthoquinoline, prepared by the reduction of the above 
nitro-compound, forms long, yellow crystals melting at 158°, and decom- 
posing on exposure to light. It can be easily diazotised, and on boiling 
the diazo-sulphate with dilute sulphuric acid, the corresponding oxy- 
compound melting at 208—211° is obtained. The methiodide forms 
garnet-red, glistening plates or prisms melting at 237°, and the metho- 
chloride small, red crystals melting at 256°. The alkylated nitro- and 
amido-8-naphthoquinolines show the same behaviour towards alkalis 
and silver oxide as the alkylated naphthoquinolines. This will be dealt 
with more fully later. A. W. C. 


a-Naphthoquinoline. By Apo.tpn Cxiavus and Paut Imuorr (J. pr. 

chem., 1898, [ii], 57, 68—84).—a-Naphthoquinoline, 

CH C-CH.CH 

CH-C,H,-C—N:CH , 
The preparation of this substance by Skraup’s method presents especial 
difficulties. It is a pleasant smelling base readily soluble in the 
ordinary organic solvents, crystallises from alcohol in colourless 
leaflets melting at 51° and boiling at 338° (uncorr.), and decomposes 
much more readily than B-naphthoquinoline. The hydrochloride forms 
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small, colourless needles melting at 213°; the disulphate crystallises 
from alcohol in glistening plates or prisms melting at 213°; the nitrate 
forms beautiful, silky needles melting at 135—-137°; the dichromate 
yellow, glistening plates decomposing at 130°; and the platinochloride 
small, yellow needles melting and decomposing at 224°. 

a-Naphthoquinoline methiodide, obtained by heating the components 
for 5 hours at 115° in sealed tubes, crystallises from water or alcohol 
in beautiful, golden-yellow, glistening plates or needles melting at 
179°; the methochloride forms colourless, prismatic needles melting at 
133°; the methodichromate crystallises from water in orange-red, 
glistening needles decomposing at 190°, and the methosulphate in small, 
white needles melting at 162°. 

On hydrolysis with alkalis, the alkylated a-naphthoquinolines are 
quantitatively converted into the methylene-a-naphthoquinolinium, but 
with moist silver oxide a substance is produced readily soluble in ether, 
thus showing a marked difference from the similar a-naphthoquinoline 
derivatives, probably due to a difference in constitution. The reaction 
is, however, very complicated, and before a satisfactory explanation is 
forthcoming, it must be much more fully studied. 

Methyl-a-naphthoquinolone prepared by the oxidation of a-naphtho- 

quinoline methiodide with mercuric oxide or potassium ferrocyanide 
in alkaline solution, crystallises from alcohol in glistening needles 
possessing a peculiar green colour and melting at 175°. It is not 
acted on by hot or cold dilute hydrochloric acid, but is ‘dissolved by 
the concentrated acid, and yields a platinochloride which melts and 
decomposes at 262°. 
(SO,H) - C-CH. H 
H:0,H,* C—N:CH 
by the action of fuming sulphuric acid on the free base, forms beautiful, 
white crystals. Neither the acid nor its potassium, sodium, barium, or 
silver salt melts below 300°. The methylic salt separates from alcohol 
in small, colourless needles melting at 127°. 

a- Vaphthoquinoline-3'-sulphonic chloride forms yellow crystals melting 
at 116°. This substance which the authors propose to further investi 
gate, was converted in the ordinary way into the sulphonamide, which 
forms small, glistening, colourless prisms melting at 225°. 

3'-Hydroxy-a-naphthoquinoline, obtained by fusing the sulphonic acid 
with potash, crystallises from alcohol in glistening needles showing 
no sharp melting point ; it blackens when heated to 240°, and melts 
and decomposes about 270°. The hydrochloride forms glistening, 
orange-yellow needles. 

On nitration, a-naphthoquinoline yields two isomeric mononitro- 
derivatives in which the nitro-groups are in positions 3’ and 4’ respec- 
tively. The one crystallises in colourless needles melting at 151°, the 
other in yellow needles melting at 138°. Both yield nitrates melting 
respectively at 178° and 173°. A. W. C. 


Structural Relationships of the Two Naphthoquinolines. By 
Avo.pxH Cxaus (J. pr. chem., 1898, [ii], 57, 85—94).—In discussing at 
some length the probable constitution of the isomeric naphthoquino- 
lines, the author points out that whereas Kekulé’s benzene configura- 


' 
, obtained 


a-Naphthoquinoline-3'-sulphonic acid, fi 
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tion shows only one possible difference, namely, that the nitrogen 
atom of the pyridine ring is combined with different carbon atoms of 
the naphthalene ring, the ‘“central”’ benzene formula allows a second 
and more substantial difference depending on the distribution of the 
central bonds. That some such important difference does exist seems 
probable from the varied behaviour of the naphthoquinolines on oxida- 
tion with chromic acid, and of their alkylated derivatives on treatment 
with alkalis or silver oxide. 

The further study of this problem affords an opportunity for testing 
the efficacy of the central formula, of which the author proposes to 
take advantage. A. W. C. 


Relationship of Safranines, Isorosindulines, and Rosin- 
dulines. By Orro Fiscuer and Epuarp Hepp (Ber., 1898, 31, 
299—308. Compare Abstr., 1897, i, 636).—The authors have shown 
(Joc. cit.) that rosindone and aposafranine are converted by phosphorus 
pentachloride into chloronapththophenazonium chloride and chloro- 
phenylphenazonium chloride respectively. The change is now found 
to be a general one for the indones of this series. 


Dichlorophenylphenazonium chloride, C5H,Cl<S pgp CoHLsOh 


[N:N:Cl:Cl=1:2:4:4], is obtained by dissolving safranol in five 
times its weight of phosphorus oxychloride, and treating it with phos- 
phorus pentachloride (2 mols.) ; it crystallises from alcohol in reddish- 
yellow needles which exhibit a bluish reflex. The nitrate crystallises in 
steel-blue leaflets, and the awrochloride forms golden leaflets. When 
the megs solution is boiled with sodium acetate, chloraposafranone, 
C,H,-N 
O<Np, — >C, H,Cl, is produced; it crystallises from alcohol in 


brown prisms with bronze reflex. Chlorophenylaposafranine, 
N- 
NHPh:0,H;<y pyqy CoH sO, 
obtained by treating an alcoholic solution of dichlorophenylphen- 
azonium chloride with aniline, crystallises from water in highly 


lustrous, yellow needles, and forms a green solution in concentrated 
sulphuric acid. The platinochloride is almost black, and hasa metallic 


lustre. 


Chlorophenylnapththophenazonium chloride, 0,80 pngp Cube 


is obtained from isorosindone, phosphorus oxychloride, and phosphorus 
pentachloride ; it crystallises from a mixture of alcohol and ether in 
long, brownish-yellow needles, and separates from water with 1H,0. 
The bromide forms brownish- red, lustrous plates, and the iodide is 
dark-green ; the nitrate erystallises i in brown plates, the platinochloride 
separates from hot water in slender, brick-red needles, and the awro- 
chloride is also red. Aniline converts the alcoholic solution of the 
chloride into phenylisorosinduline hydrochloride. 

Methylic bromide converts phenylrosinduline at 100° into a metho- 
bromide which is resolved by alcoholic potash into rosindone and 
methylaniline. Phenylisorosinduline, on the other hand, yields 4 


=m 2 |. 2s - @& «& 4-2 
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methobromide, which is converted first into an unstable hydrate ; the © 


latter then undergoes oxidation into methylanilidorosindone. .- 
Isorosindone methiodide crystallises from alcohol in lustrous needle 


and loses methylic iodide at 170—180°. The platinochloyjde crys- 


tallises in reddish-brown needles, and the awrochloride forms red 
needles ; the nitrate crystallises in leaflets having a green fustre, and , 
becomes red when powdered. Alcoholic potash regenerates isorosin- 


CioH,-N . , . . C cS 
0<Y Ph °__ >C,H,"OMe, which crystallises from a mixture,o —— 
and alcohol in reddish-brown leaflets containing benzene, and-tfelts at 
264—265° ; the methiodide separates from alcohol in brown crystals 
having a green reflex. Concentrated sulphuric acid at 170° converts 
methoxyrosindone into hydroxyrosindone, M. O. F. 


3-Hydroxy-1 :2:4-triazole and Acidylsemicarbazides. By 
OskAR WipMAN and Astrip CLEvE (Ber., 1898, 31, 378—381).— 
Diformylsemicarbazide, N(CHO),*NH°CO-NH,, is obtained when 
acetonesemicarbazone is boiled for some 4 hours with a large excess 
of the strongest formic acid (sp. gr. =1'23). After the excess of formic 
acid has been distilled off, the product is crystallised from alcohol, 
when it forms colourless prisms melting at 158°, readily soluble in 
alcohol or water, but insoluble in ether. It gives a bluish-green 
precipitate with Fehling’s solution but does not reduce it. 

3-Hydroay-1 : 2: 4-triazole, neo OH is formed when acetone- 
semicarbazone is boiled for about 8 hours with a smaller quantity of 
concentrated formic acid; the residue, after the greater part of the 
formic acid has been distilled off, is cooled and rubbed with a small 
quantity of alcohol, when it yields crystals of the triazole; this- melts 
at 234°, is readily soluble in alcohol or water, but insoluble in ether, 
and has acid but not basic properties. Its silver salt, C,HN,OAg,, 
basic copper salt, O(Cu:O-C,H,N,). + H,O, and diacetyl derivative crys- 
tallising in needles and melting at 137° are described. 

Acetylsemicarbazide, NHAc*NH-CO-NH,, is obtained when finely 
powdered, free semicarbazide is warmed on the water bath with acetic 
anhydride until all has dissolved. On the addition of alcohol, the 
acetyl derivative crystallises in small, hard, nodular masses ; it melts 
at 165°, and is soluble in ether. Jsobutyrylsemicarbazide melts at 163° 
and benzoylsemicarbazide crystallises in rhombic plates melting at 225°. 
These compounds cannot be converted into triazoles on account of the 
ease with which they are hydrolysed. The acetyl compound is hydro- 
lysed by boiling with water, and the others when boiled with acids or 
alkalis. J.J.58. 


Methyldioxytriazine. By Aprtano Ostrocovica (Gazzetta, 1897, 
27, ii, 416—429).—The author has previously shown (Abstr., 1896, i, 
261,393) that methyldioxytriazine is formed on heating acetylurethane 
with carbamide. It is now shown that acetylcarbamide, acetylbiuret, 
and cyanuric acid are formed at the same time ; on heating acetylcarb- 


| 


done from the methiodide, and also gives rise to methexyrosindone, / 
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amide with urethane at 180—185°, methyldioxytriazine, acetylbiuret, 
and cyanuric acid are also obtained. 

Acetylbiuret, on treatment with potash in alcoholic solution, yields 
a potassium derivative, NHAc*CO-NH-CO-NH,,KOH, which crystal- 
lises in colourless needles ; it is soluble in boiling alcohol but partially 
hydrolyses, giving potassium acetate and biuret; the corresponding 
sodium compound was prepared. By the action of sodium ethoxide on 
an alcoholic solution of acetylbiuret, a substance of the composition 
NHAc:CO-NH:-CO-NH,,EtONa, is obtained as a white, crystalline 
powder. 


Methylic methyldioxytriazine, NH<GO-wu CO; obtained by 


heating the silver derivative of methyldioxytriazine with methylic 
iodide and methylic alcohol in a closed tube at 100°, crystallises with 
1H,O in minute, white crystals and is hydrolysed by potash with 
formation of methylamine. It was not obtained by heating acety]- 
urethane with methylcarbamide at 140—145°, but methylacetyl- 
carbamide was formed. 

Ethylic methyldioxytriazine, C,H ,N,O,, is obtained by the action of 
ethylic iodide on methyldioxytriazine at ordinary temperatures; it forms 
minute, white crystals, and yields ethylamine on hydrolysis with potash. 

On treating acetylbiuret with acetic chloride, reaction occurs in 
accordance with the equation C,H,AcN,O,+2AcCl=HCl+CO,+ 
AcOH +C,HMe,N,0,HCl, dimethyloxytriazine hydrochloride being 
produced ; this crystallises in needles, is very soluble in water, and 
forms a platinochloride which crystallises in large, yellow prisms. 
The free base, C;H,N,0+H,0, is obtained in large prisms and the 
sulphate crystallises either anhydrous or with 1H,O. The sodium salt 
C;H,N,ONa + 2H,0, and the barium salt, (C;H,N,0),Ba + 7H,0, crys- 
tallise in colourless needles. On treating a solution of the base or one 
of its compounds with bromine, a compound, C,H, Br,N, une O, crystal- 
lising in white scales, is obtained. W. @. Bs 


Methods of Formation of Paranitrodiphenyltetrazole. By 


EpGar WEDEKIND (Ber., 1898, 31, 473—479. Compare Abstr., 1896, 
i, 630).—Paranitrodiphenyltetrazole, NO,°C,H,° 0<. . can be 


prepared by the following methods. 

I.—When alcoholic solutions of nitrobenaylidenehydrazone and 
diazoparanisidine chloride are mixed, paranitroparamethoayformazyl- 
benzene, NHPh-N:C(C,H,'NO,)-N: N: C,H,;OMe, is produced in 
lustrous, brown needles which melt at 199° and form a deep green 
solution in sulphuric acid. "When this compound is treated in chloro- 
form solution with alcoholic hydrogen chloride and nitrous acid, it 
forms a chloride which does not crystallise, but yields, with potassium 
iodide, a yellow precipitate of paranitroparamethoxytriphenyltetrazolium 
iodide, NO,* C,H,’ 0 — , which softens at 139—140°, 

-NI‘C,H,;OMe 
melts at 166—168°, and is sparingly soluble in most solvents. The 
impure chloride is converted by fuming nitric acid at 140—150°, into 


ORGANIC CHEMISTRY. 


paranttroparahydroxytriphenyltetrazolium chloride, 
NO,*0,H,ON “HPA ' 

N:-NCI°C,H,:OH 
which crystallises in pale yellow needles, melts at 208—209°, and 
decomposes at 233°. When this compound is converted into the 
nitrate, by precipitation with silver nitrate, and then oxidised by 
potassium permanganate in acid solution, it yields paranitrodiphenyl- 
tetrazole as a white, crystalline powder melting at 199-—200°. 

II.—The same nitrotetrazole can be obtained more readily by 
treating paranitroguanazylbenzene with concentrated nitric acid at 
30—40°. 

Paranitroparahydroxyformazylbenzene, 

NHPh:‘N:C(C,H,°NO,)*N-N°C,H,°OH, 
obtained when the nitrohydroxytriphenyltetrazolium chloride described 
above is reduced by ammonium sulphide, forms slender, brownish-red, 
matted needles melting at 194°. 

When paranitrobenzylideneamidoguanidine is treated with nitric 
acid in a similar manner to paranitroguanazylbenzene, it yields a 
substance which is probably a dinitrobenzylideneamidoguanidine, 
C.N,H,O,; this crystallises in yellow needles melting at 248—249°. 

A. H. 


New Method of Preparing Tetrazine Derivatives. By ALFRED 
JuNGHAHN (Ber., 1898, 31, 312—313. Compare Pinner, this vol., i, 
94).—Tetrazine derivativés are formed by the action of hydrazine on 
thiamides. The amide is dissolved in alcohol and heated with aqueous 
hydrazine in a reflux apparatus during 1 hour. M. O. F. 


Azimido-derivatives of Benzimidazoles. By Sreran von NiE- 
MENTOWSKI (Ber., 1898, 31, 314—323. Compare this vol., i, 210).— 
The azimide of B-orthamidophenylbenzimidazole, 


— 
Oe Loy CoH 


is obtained in quantitative yield on adding alkali nitrite to an 
alcoholic solution of orthamidobenzimidazole acidified with hydrochloric 
acid, or by warming a neutral, alcoholic solution of the imidazole with 
amylic nitrite. It crystallises from alcohol in bright yellow, lustrous 
needles, and melts at 207—208°. The hydrochloride melts and 
intumesces at 200°, and the awrochloride contains 2H,O and melts 
at 220°. 
The azimide of B-orthamidophenylmetatolimidazole, 

N C-C,H 

[| “© tan, 

b He —N> 
crystallises in yellow needles and melts at 187—188°. 


B-Orthohydroxyphenylmetatolimidazole, C,H,Me< NED C'C.H,-OH, 


is obtained by hydrolysing the foregoing azimide with dilute sulphuric 
acid ; it crystallises from alcohol in needles and melts at 241°. 
The azimide of B-orthamidoparatolylbenzimidazole, 
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crystallises in yellow needles and melts at 184°; exposure to sunlight 
renders it darker. The platinochloride crystallises in brown leaflets, 
softens at 275°, but is not melted at 290°. 

The azimide of B-orthamidoparatolyltolimidazole, 

G°CoH Men 
C,H,Me-N——_n7®; 
crystallises in bright yellow needles and melts at 197°. 

When the azimide of B-orthamidophenylbenzimidazole is dissolved 
in glacial acetic acid and treated with bromine (2 mols.), it yields 
the dibromide, C,,H,N,Br,, which melts at 112°. There are also 
formed two isomeric monobromo-derivatives, the monobromide, 
C,,H,N,Br, which crystallises in pale orange needles and melts at 
131—132°, and the more readily soluble monobromide, which crystallises 
in slender, dark yellow needles and melts at 146°. 

The azimide of B-orthamidoparatolylbenzimidazole yields the penta- 
bromide, C,,H,N,Br;, which melts and decomposes at 120—130°; 
ammonia converts it into the dibromide, C,,H,N,Br,, which crystallises 
from glacial acetic acid in straw-yellow leaflets, and melts at 257°. 

The azimide of f-orthamidoparatolylmetatolimidazole yields the 
pentabromide, C,;H,,N,Br;, which melts and decomposes at 155°; the 
monobromide melts at 254°. 

B-Naphthol-B-orthazobromophenylbenzimidazole, C.,H,,N,OBr, crystal- 
lises in red needJes and melts at 160—170°. The hydrochloride 
crystallises from glacial acetic acid, and melts and decomposes at about 
252°; the solution in concentrated sulphuric acid is deep cherry red. 


The hydrochloride of B-naphthol-B-orthazoparatolylbenzimidazole 

forms a deep red, crystalline mass, and melts and decomposes at 276°. 

B-Naphthol-£-orthazoparatolylmetatolimidazole has not been ob- 
tained in a condition free from B-naphthol ; it melts at 147—150°. 
M. O. F. 


2-Methyldihydropyrroline, 1 :2-Dimethyldihydropyrroline, 
and 1:2-Dimethylpyrrolidine. By R. Hietscuer (Ber., 1898, 31, 
277—280).—2-Methyldihydropyrroline, NHC dy , obtained by 
the action of alcoholic ammonia at 40—45° on methyl y-bromo- 
propyl ketone, boils at 50—51° under 110—116 mm. pressure, and 
has a sp. gr. = 0°8995 at 22°; the auwrochloride and platinochloride melt 
at 108° and 141—142° respectively ; the hydrochloride is deliquescent. 
With methylamine instead of ammonia, reaction ensues at 0°; the 
product, 1 : 2-dimethyldihydropyrroline, boils at 53—54° under 93—96 
mm. pressure, and has sp. gr. =0°9333 at 22° ; the aurochloride and 
platinochloride melt and decompose at 159° and 172-—-173° respectively. 
The base itself can be reduced by tin and hydrochloric acid to 1 : 2-di- 
methylpyrrolidine, which boils at 87—88-5°, and has a sp. gr. = 0°8299 
at 20° ; the wurochloride melts at 179—180°, whilst the platinochloride 
was only obtained as a syrup. C. F. B. 


Isomerism in the Piperidine Series. By Apert LaDENBURG 
(Ber., 1898, 31, 286—289).—The compound obtained by Lipp (Abstr., 
1892, 1244, and Annalen, 289, 173) by allowing methylamine to react 


ORGANIC CHEMISTRY. 339 


with the bromide of acetobutylic alcohol and adding formaldehyde to the 
product, and formulated by him as 1-methyl-2-hydroxyethyl-A*-tetra- 
hydropyridine, (1), 

CH," CH,* CH CH,: CH,° C-CH,* OH H,°CH,° He 
CH,*N Me: C-CH,° CH, OH CH,*NMe: C-CH, H,"NMe: C-CH, 
I. (Lipp). II. (Ladenburg). III. 
must rather have the constitution II. For when this compound is 
made to lose water, the product, which, presumably, has the constitu- 
tion III, takes up 2 atoms of hydrogen, and then, when heated with 


hydrochloric acid, loses methyl and yields, not 2-, but 3-ethylpiperidine. 
C. F. B. 


2-Ethylpiperidine and its Methyl Derivative. By ALBERT 
LaDENBURG (Ber., 1898, 31, 290—291).—2-Ethylpiperidine has been 
prepared in a purer state than hitherto by the reduction, with sodium 
and alcohol, of 2-ethylpyridine which had been purified by repeated 
crystallisation of the mercurochloride (the aurochloride gives better 
results). It boils at 141—143°, and has a sp. gr. =0°8666 at 0°; the 
hydrochloride melts at 178—181°, the platinochloride at 189°, decom- 
posing at 191°, and the yellow aurochloride, previously obtained as an 
oil only, at 129—130°. 

The methyl derivative was prepared by heating it with potassium 
methylic sulphate in aqueous alcoholic solution on the water bath, and 
removing unchanged secondary base in the form of its nitrosamine. It 
boils at 150—151°5°, and has a sp. gr. =0°8515 at 0°; the aurochloride 
melts at 122—123°; the mercurochloride and deliquescent hydro- 


chloride were also obtained crystallised, but not the platinochloride. 
C. F. B. 


1-Methylpipecoline (1:2-Dimethylpiperidine), By ALsErr 
LapEenBuRG (Ber., 1898, 31, 291—292).—This substance has been pre- 
pared by reducing picoline (2-methylpyridine) and methylating the 
product with potassium methylic sulphate, the unchanged secondary 
base being removed as the nitrosamine, and it has been compared with 
Lipp’s 1-methylpipecolylalkine (Abstr., 1892, 1244, and Annalen, 1895, 
289, 226), obtained by acting with methylamine on acetobutylic 
alcohol, and reducing the product ; the two substances are identical. 
The boiling point is 127-9° (corr.); the platinochloride, aurochloride, 
picrate, and stannochloride melt at 183—184°, 199—201°, 235—236°, 
and 129—130° respectively ; the platinochloride of the methochloride 


melts and decomposes at 222°, and its awrochloride melts at 258° 
C. F. B. 


Synthesis of Xanthine from Hydrogen Cyanide. By Armanp 
Gautier (Ber., 1898, 31, 449—450).—The substance formerly obtained 
by the author from hydrocyanic acid, and characterised by him as 
xanthine, shows a number of reactions, which are all given, not 
only by natural xanthine, but also by other members of the same 
group of compounds. In view of E. Fischer’s statement (this vol., i, 
214) that the compound obtained by him from hydrocyanic acid does 
not show the murexide reaction, and is therefore not identical with 
xanthine, the author proposes to reinvestigate the reaction, and 
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especially the other products which accompany the compound, which 
he has termed xanthine. A. H. 


An Apparent Intramolecular Rearrangement in the Purine 
Group. By Emm Fiscner (Ber., 1898, 31, 542—545).—2-Chloro- 
6-amido-7-methylpurine (this vol., i, 280), when warmed with dilute 
aqueous alkali, is decomposed, yielding iene ee 

NH: CO:C:NMe N:C(NH,):C-NMe 

NH, 6:N—G—n7 OH and Bt OG OH, 
an amido-oxymethylpurine, as would be expected if the reaction were a 
normal one. It was at first thought possible that a migration of the 
amido-group had taken place, but it has since been proved to be pro- 
bable that the ring is first broken between N, and C, by the addition 
of the elements of a molecule of water, and then again closed by the 
elimination of a molecule of hydrogen chloride. 

2-Chloro-6-methylamido-7-methylpurine is see ger by 

—? . - NMe:* CO: C-NMe 
aqueous alkalis, yieldin i . 
queous a yielding the dimethylguanine d (NH,):N- yh 


(this vol., i, 98). J J.S. 


Thiopurines. By Emit Fiscuer (Ber., 1898, 31, 431—446).— 
When 2 : 6-dichloro-7-methylpurine is shaken for a quarter of an hour 
or so with normal potassium hydrosulphide solution in the cold, 
reaction takes place more readily than with POSH) CNM. and 
; . .  N:C(SH)-C:NMe 
uct is 2- -6-thio- 
the prod chloro-6-thio-7-methylpurine, p ont __ n> CH, 
which is formulated as containing the group :C(SH)- rather than -CS:, 
because its methylic derivative (see below) readily yields methylic 
hydrosulphide when boiled with acids. This substance has no definite 
melting point ; it is acid in character, like most of the substances 
described in the present paper, and forms many salts; it is oxidised 
by hydrochloric acid and potassium chlorate, or by alkaline hypo- 
bromites, but the product gives no murexide reaction ; heating with 
strong hydrochloric acid displaces the Cl by OH, but removes some of 
the sulphur at the same time ; reduction with hydriodic acid (sp. gr. = 
1:96) and phosphonium iodide converts it into 6-thio-7-methylpurine, 
which crystallises with 1H,O and melts when anhydrous at 310—311° 
(corr.). When this substance is shaken with methylic iodide and 
normal potash solution, it yields 6-methylthio-7-methylpurine, which 
melts at 212—213° (corr.) (in the case of the oxypurines, the methyl 
usually goes to the nitrogen atom) ; when it is heated with nitric acid 
of sp. gr. = 1°16, it is oxidised to 6-oxy-7-methylpurine. When 2-chloro- 
6-thio-7-methylpurine is heated with alcoholic sodium ethoxide at 
100°, it forms 2-ethoay-6-thio-7-methylpurine ; this melts at 234° (corr.), 
forming a new substance, which then decomposes at 270—280° ; heated 
on the water bath with hydrochloric acid of sp. gr.=1°19, it yields 
2-oxy-6-thio-7-methylpurine, which crystallises with 1H,O, and melts 
and decomposes at 343° (corr.) when anhydrous. 

When 2: 6-dichloro-7-methylpurine is treated with excess of aque- 
ous potassium hydrosulphide at 100° instead of at the ordinary tem- 
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perature, both chlorine atoms are removed, and 2: 6-dithio-7-methyl- 
rine, Which has no definite melting point, is formed. 

When 2:6: 8-trichloro-7-methylpurine (1 mol.) is shaken for 
21 hours with normal aqueous potassium hydrosulphide (14 mols.), the 
product contains some dithiomethylpurine, but consists for the most 
part of monothio-compounds. On reducing it with hydriodic acid and 
phosphonium iodide, finally on the water bath, the hydriodide of 6-thio- 
7-methylpurine separates out first, accompanied by the hydriodide of 
the dithio-compound ; these can be separated by decomposing the 
hydriodides with ammonia, evaporating, and extracting the residue with 
water, in which the monothio-compound is less soluble. The mother 
liquor from the hydriodides contains another thiomethylpurine, 
probably 8-thio-7-methylpurine, which melts at 248—249° (corr.). 
Potassium hydrosulphide, then, attacks trichloro-7-methylpurine 
chiefly in the 6-position ; with potassium hydroxide, it is almost entirely 
the 8-chlorine atom that is removed. 

When trichloro-7-methylpurine is heated with excess of aqueous 

potassium hydrosulphide at 100°, the product is trithio-7-methylpurine, 
which is yellow, crystallises with 1H,O, and has no definite melting 
point. 
By heating trichloropurine itself with a large excess of aqueous 
potassium hydrosulphide at 100°, trithiopurine, the sulphur analogue 
of uric acid, is obtained ; this is yellow, and has no definite melting 
point. 

Bromoxanthine, which will not react with potassium hydroxide, is 
converted by a large excess of aqueous potassium hydrosulphide at 
120° into yellowish 2: 6-diowy-8-thiopurine ; this crystallises with 
1H,O, and, when heated, decomposes without melting. 

C. F. B. 


Diascorine, the Alkaloid obtained from the Tuber of Dias- 
corea Hirsuta Bl. By H. W. Scntrre (Chem. Centr., 1897, ii, 
130—131; from Ned. Tijdschr. Pharm., 9, 131-—143).—Diascorine was 
discovered by Boorsma in the tuber of Diascorea hirsuta Bl., which is 
known as “ gadoeng” in Java. The alkaloid, which is extracted from 
the tuber by a solution of hydrogen chloride in alcohol, crystallises in 
yellowish-green plates, has a bitter taste, melts at 43°5° (uncorr.), is 
very hygroscopic, and easily soluble in water, alcohol, acetone, and 
chloroform, slightly in ether and benzene, and very slightly in light 
petroleum ; it is a strong base, and slightly volatile in steam. With 
sulphuric acid and potassium iodate, it gives a brownish-yellow color- 
ation which rapidly becomes bluish-violet ; with sodium nitroprusside 
and an alkali, a reddish-violet coloration; and on warming with 
sulphuric acid, a reddish-violet. With mercuric chloride solution, 
it gives a white, amorphous precipitate, and with picric acid a yellow 
precipitate which melts at 184°; with a solution of iodine in potassium 
iodide, it forms a white, amorphous precipitate, and with Bouchardat’s 
reagent a brown precipitate, which gradually disappears. Phospho- 
tungstic acid gives a white precipitate ; phosphomolybdic acid, a yellow- 
ish-white; potassium cadmium iodide,a white; potassium bismuth iodide, 
a red, and bromine water a transient, yellow precipitate. The hydro- 
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chloride, C,,H,,NO,,HCl+2H,0, erystallises from absolute alcohol in 
needles or plates, is very easily soluble in water, and has a specific rota- 
tory power [a],)= +4°40’; the refractive index of a solution of 1°75 
grams in 100 grams of water np) = 1'33776. It loses its water of crystal- 
lisation at 100°, and the anhydrous salt melts at 204°(uncorr.). The 
platinochloride crystallises with 3H,O in orange-yellow plates, and the 
anhydrous salt melts and intumesces at 199—200°. The awrochloride 
cerystallises with }H,O in yellow needles, the anhydrous salt melting 
at 171°, Diascorine has a weaker, but a similar, physiological effect to 
that of picrotoxin. 

Boorsma’s diascorine and diascorecine are identical, and diascorine 
is the only poisonous base contained in the tuber. E. W. W. 


Formule of Proteids and Composition and Nature of the 
Melanins. By OswaLp ScuHMIEDEBERG (Chem. Centr., 1897, i, 
1062—1064 ; from Arch. expt. Path. Pharm., 39, 1—84).—The dark 
brown to black pigments known as melanins are supposed to be either 
independent compounds like hemoglobin, or derivatives of proteids, 
and the author, after examining a melanotic sarcoma, is inclined to 
the latter view. In order to readily compare the composition of these 
substances with that of other such compounds, he has calculated 
empirical formule from the various quoted analyses, with the following 
results. Fibrin, C,,.,H,,.N,,S0,,; fibrinoglobulin, C,,,H,-,N 4.80, ; 
fibrinogen, C,,,H,gNe)80,,; paraglobulin from cows’ or horses’ 
blood, C,,,H,.9N4950,,+$H,0O; protofibrinose (protalbumose from 
fibrin), heterofibrinose, deuteroalbumose from Witte’s peptone, which 
the author names deuterofibrinose, the hemialbumoses (with varying 
amounts of water of crystallisation according to Kiihne and Chit- 
tenden’s analyses), C,).H,,)N,.SO,, ; dysofibrinose, C,),H,,,N)5O.3 + 
4H,O; amphopeptone, C,,,.H,,,.N,,SO,, ; antipeptone, C,..H,,.N 4)50,3 + 
14H,0O (the author attributes the varying composition of the different 
preparations to the existence of several antipeptones, which differ from 
one another in the number of leucine or tyrosine molecules they have 
lost) ; Kiihne and Chittenden’s albumoses from paraglobulin—prot- 
albumose, ©,,,H,,,N,,80,,+3H,O ; heteroalbumose, C,,,H74N 3980.3 + 
4H,O; deuteroalbumose, ©,,,H);,N,.S0,,+H,O; Kiihne’s myosin, 
©jogHy72N g950,,; myoglobulin, C,,,H,74N 9S0,, + 3H,O ; protalbumose 
from myosin, C,).H,,,N,,SO,, ; deuteroalbumose from myosin, 

P CrosHizgN gp8Oo¢ ° 
serum albumin from horses’ blood, C,,H,..N..SO,,; egg-albumin, 
Cg9H oN o980., + H,O ; Kiihne’s antialbumide, C,,.H,.,N5,S8O,, ; hemi- 
peptone obtained from serum albumin by boiling with 0°5 per cent. 
sulphuric acid, C,,,;H,,,N,)S0,,+$H,O; Lieberkuhn’s deamidoalbu- 
minic acid, C,4)H,..N,8,0,, ; Maly’s oxyprotosulphonic acid, 

Cy) Hj ogN 9980, + 23 H,0. 

Melanoidic acid, C,,)Ho,N,,8,0,,, is prepared from serum albumin, 
purified by Hofmeister’s method with ammonium sulphate, by coagulat- 
ing and then digesting with dilute hydrochloric acid. It isa black, friable 
mass, and is only very slightly soluble in potassium hydroxide solution. 

To prepare the melanin, the swellings from a large sarcomatous liver 
were macerated, washed with water, filtered, the fats then removed by 
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alcohol and ether, and the residue finally digested with pepsin-hydro- 
chloric acid. The pigment grains remained undissolved, and were 

urified by warming with very dilute potassium hydroxide solution 
at 50—60° and filtering. The grains which pass through the paper 
were washed and dried in a centrifugal machine. Neglecting the 
27 per cent. of iron which the melanin contained, its composition 
corresponded with the formula C,,H,.N,)SO., + }H,O. 

Sarcomelaninic acid was prepared by digesting the pigment grains 
with dilute potassium hydroxide solution on the water bath for 2 or 3 
days, and then precipitating with hydrochloric acid ; this acid is not 
precipitated by acetic acid. Analyses of two preparations corresponded 
with the empirical formule C,,H,,N,)SO.,+ 23H,O and C,,H,,N,,SO,, 
+34H,O respectively. 

The melanins hitherto prepared have very various compositions, thus 
the composition of Nencki’s hippomelanin, prepared from the melanotic 
sarcomata of a horse, corresponds with the formula C,,.H,,N,S0,.+ 
4H,0, his phymatorhusin from human spleen and liver sarcomata 
with C,,H,.N,S,0,, and Mérner’s melanin with C,,H,,N,S,0, + 14H,0O. 
Although in many cases the substances analysed were not homogeneous 
compounds, still the author maintains that this difference in composi- 
tion is due to the different manner of their origin from proteids. 

E. W. W 


Prevention of the Precipitation of certain Proteids by 
Metallic Silver. By H. Scuapge van DER Dogs (Zeit. physiol. 
Chem., 1898, 24, 351—353).—If fresh white of egg or blood-serum 
is shaken with freshly precipitated silver (0°05 grams to 10 c.c.) for 
a minute and then filtered, the filtrate is not coagulable by heat, 
neither are the globulins precipitated on dilution with-water. The 
filtrate contains silver, and the silver on the filter paper contains 
something else, probably sulphur. The peculiarity in the behaviour 
of the proteid solutions may be due to the presence of silver in com- 
bination, or to the removal of something (? sulphur) from the proteid 
by the silver. The solutions resist putrefaction for a long time. 

W. D. iH. 


[Decomposition of Albumin by Hydrochloric Acid]. By Rupotr 
Conn (Zeit. physiol. Chem., 1898, 24, 358—359).—Panzer (ibid., 138) 
states that glutamic acid is obtainable in large quantities from the 
decomposition of proteid by hydrochloric acid. The present author 
States that he also has now found this to be the case, contrary to 
what he stated in his first contribution to the subject (Abstr., .1896, 

W. D. 


1, 658). D. H. 
Preparation of a Carbohydrate from Egg-albumin. By Joun 
G. Spenzer (Zeit. physiol. Chem., 1898, 24, 354—357).—It is quite 
easy to prepare a carbohydrate from white of egg as Schiitzenberger, 
and, later, Pavy showed. The present paper states that this originates 
from the ovo-mucoid, and that if egg-albumin is obtained free from 
that substance it yields no carbohydrate at all. W. D. H. 


344 ABSTRACTS OF CHEMICAL PAPERS. 


Urobilin. By Gzorers Denicks (Chem. Centr., 1897, i, 1128—1129 ; 
from Bull. Soc. Pharm. Bordeaux, 1897, Mirz).— W hen ammonia is added 
to a solution of urobilin, its red colour changes to yellow and the 
absorption band in the blue portion of the spectrum disappears, but 
when a soluble zine salt is added to the ammoniacal solution, this 
band reappears in a position nearer the red end of the spectrum and 
the solution shows a characteristic green fluorescence. The ammoniacal 
solution of urobilin gives a reddish coloration with mercuric sulphate, 
although the mixture is strongly alkaline, and nickel and copper salts 
give a violet coloration similar to that of the biuret reaction. Silver, 
ferric, ferrous and manganous salts (in presence of glycerol to avoid 
precipitation) and cadmium and magnesium salts have no effect. 
Thus the active salts are those which easily form double salts with 
ammonia or stable amine-like derivatives. 

The presence of urobilin in highly coloured urines is difficult to 
detect by the spectroscope, especially when the colour is caused by 
bile pigments which absorb all the rays from yellow to violet, and 
although these colouring matters may be removed by lead or mercuric 
acetate, urobilin is also precipitated. The author finds, however, that 
when 5 c.c. of a solution of mercuric sulphate, prepared from 5 grams 
of mercuric oxide, 20 c.c. of sulphuric acid, and 100 c.c. of water is 
added to 10 c.c. of urine, the mixture allowed to remain five minutes 


and then filtered, the filtrate gives the spectroscopic test. 


a a cer 
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Organic Chemistry. 


Action of Potassium Cyanide on Bromopicrin. By Ro.anp 
Scoot, and MorpKko Brenveisen (Ber., 1898, 31, 642—653). When 
aqueous potassium cyanide is added to a well stirred alcoholic solution 
of bromopicrin, symmetrical tetranitrodipotassioethane, 

C(NO,),K*C(NO,).K, 

is precipitated as a yellow, crystalline powder, which, when pure, forms 
dichroic yellow prisms and explodes at 270—275° or on percussion. 
When the aqueous solution is acidified with sulphuric acid, ether ex- 
tracts from it an oil of characteristic odour, which, however, yields a 
white, and not a yellow, salt with potash. This substance is, there- 
fore, not, as was expected, tetranitroethane ; it is being more closely 
examined. The silver salt is a yellowish-red, crystalline precipitate. 
Tetranitropotassioethane is converted almost quantitatively, by the 
action of bromine, into tribromotrinitroethane, C(NO,),Br*C(NO,)Br,, 
which is a white, crystalline powder, and decomposes and melts when 
rapidly heated at 140°, when slowly heated, at 124—125°. It is 
decomposed when heated with water, a volatile oil and cyanogen 
bromide being formed, whereas it is not affected by boiling nitric acid. 
When it is distilled under a pressure of 50 mm., it yields three chief 
decomposition products, together with bromine and nitric oxide. 
The fraction of lowest boiling point consists of dibromodinitromethane, 
C(NO,),Br., identical with that described by Losanitsch (Abstr., 1884, 
277). The second fraction, boiling at 108—110° under a pressure of 
19 mm., consists of tribromonitroethylene, C(NO,)Br:CBr,, which is a 
heavy, yellow oil with a penetrating odour ; it unites with bromine to 
form a white, crystalline substance melting at 147°, probably penta- 
bromonitroethane, C,Br,*NO,. Finally, the residue left after the dis- 
tillation of the tribromonitroethylene probably consists of symmetrical 
dibromodinitroethylene, C(NO,)Br:C(NO,)Br, and crystallises in yel- 
lowish needles melting at 45°. 

Tribromotrinitroethane is converted by aqueous potash into mono- 
bromodinitropotassiomethane, together with a small quantity of an 
oil smelling like bromopicrin, whilst potassium carbonate regenerates 
symmetrical tetranitropotassioethane. 

These reactions show that tribromotrinitroethane has the constitu- 
tion assigned to it above, from which that of the tetranitropotassio- 
ethane follows. A. H. 


An Impurity in Bromopicrin. By Ro.anp ScHout and MorpKo 
BrenneIsEN (Ber., 1898, 31, 654—655. Compare the foregoing 
abstract).— When bromopicrin is slowly dropped intoa well cooled and 
thoroughly agitated solution of 50 per cent. aqueous potash, and then 
saturated with carbonic anhydride, a yellow salt crystallises out ; after 
recrystallisation from water, this forms lustrous, yellow crystals which 
consist of bromodinitropotassiomethane, C(NO,),BrK, exploding at 
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155°. It is probably formed by the action of a trace of calcium 
nitrite on bromopicrin during the distillation of picric acid with 
calcium hypobromite. A. H. 


Direct Nitration of the Paraffins. By R. A. Worsrtay 
(Amer. Chem. J., 1898, 20, 202—217).—Konowaloff (Abstr., 1892, 
575) has stated that, when normal hexane or octane is heated with 
nitric acid in sealed tubes at 130°, secondary nitro-compounds only 
are formed ; the author finds, however, that primary compounds alone 
are produced by nitration in an open vessel. 

When normal hexane is boiled with nitric acid (sp. gr.=1°52 or 
1:42), either alone or with concentrated sulphuric acid, during several 
days, a 60 per cent. yield of crude nitro-product is obtained ; it con- 
sists of primary nitrohexane, C,H,,*NO,, a light yellow oil which boils 
at 180—183°, is volatile with steam, and gives the nitrolic acid test ; 
together with a dinitrohexane, probably primary, which has a light- 
yellow colour, is decomposed when distilled, and is sparingly soluble in 
aqueous alkalis, but readily in their alcoholic solutions, a red colora- 
tion being produced in both cases. On reducing nitrohexane, a 
primary amine is formed which gives the isonitrile and thiocarbimide 
reactions, and yields a platinochloride, (C,H,,*NH,),,H,PtCl,. 

Normal heptane is more easily nitrated than normal hexane, a 
primary nitroheptane, C,H,,*NO,, being formed, which boilsat 193—196°, 
gives the nitrolic acid test, and is easily reduced to a primary 
amine. Primary dinitroheptane, CH,*[CH,],-CH(NO,),, is a clear 
yellow oil, which is formed, together with nitroheptane, when the 
nitration is carried out with a mixture of nitric and sulphuric acids; 
it decomposes on being distilled, gives a red coloration with alkalis, 
and on reduction gives rise to ammonia and hydroxylamine, with, 
possibly, some heptoic acid. 

A primary nitro-octane, apparently identical with that prepared by 
Eichler (Abstr., 1880, 229) from octylic iodide, is formed on heating 
normal octane with nitric acid (sp. gr.=1°42), or with this and 
concentrated sulphuric acid ; it boils at 205—210°, gives the nitrolic 
acid test, and is easily reduced to a primary octylamine, which gives 
the isonitrile and thiocarbimide reactions, and yields a platinochloride, 
(C,H,,NH,),,H,PtCl,. 

Fuming nitric acid (sp. gr. = 1°52) oxidises normal octane. Primary 
dinitro-octane, CH,*[CH,],*CH(NO,)., is a clear yellow oil which 
closely resembles dinitrohexane and dinitroheptane ; on reduction, it 
yields ammonia, hydroxylamine and octoic acid. 

The products of oxidation by nitric acid of normal hexane, heptane, 
and octane, are invariably carbonic anhydride and acetic, succinic, and 
oxalic acids ; the latter, however, is generally produced in very small 
quantity (0°04 per cent.), Schorlemmer stating that he was unable 
to detect its formation from hexane, octane, or diamyl. W. A. D. 


Masut. By Nicorar Kromer (Zeit. anal. Chem., 1898, 37, 
176—181).—The residue from the refining of Baku petroleum is 
much used in Russia as a fuel under the name of “masut’’; the 
commercial article, however, frequently consists of imperfectly dis- 
tilled crude oil, and numerous conflagrations have resulted from the 
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presence of hydrocarbons of low-boiling point. The examination of 
100 samples showed that several of them had a flashing point as 
low as 47°, and one sample gave 82 per cent. of distillate below 
310°. 
The paper contains a tabular statement of all the results obtained. 
M. J. §. 


Synthesis and Constitution of Isoprene. By WILHELM EvLER. . 
(J. pr. Chem., 1898, 57, 131—159).—A more detailed description of 
work on isoprene already published (see Abstr., 1897, i, 585). 

A. W. C. 


Ferrocyanides of Zinc and Manganese. By Grorce C. STonE 
and D. A. Van Inaen (J. Amer. Chem. Soc., 1897, 19, 542—547. 
Compare Abstr., 1896, ii, 126 and 547).—Determinations of the 
ratio of iron to zinc in the precipitate formed on adding an excess of 
potassium ferrocyanide to a cold neutral solution of a zine salt show 
that it has the composition ZnK,FeC,N, ; the precipitate obtained 
when the zinc is in excess has the same composition. Precipitation 
in cold solutions containing 5 per cent. by volume of hydrochloric 
acid gives a product Zn,)K,(FeC,N,),; whilst from hot solutions, 
either acid or neutral, the compound Zn,K,(FeC,N,), is obtained. 
The precipitate formed in solutions containing one-seventh per cent. by 
volume of hydrochloric acid had the composition Zn,K,(FeC,N,),, 
whilst a salt purchased as Zn,FeC,N, gave numbers corresponding to 
Zn,K,(FeC,N,),. 

From cold neutral solutions of manganese, the salt MnK,FeC,N, 
is precipitated on adding potassium ferrocyanide, when either the 
latter or the manganese is in excess. Precipitation from a cold 
solution containing 5 per cent. by volume of hydrochloric acid. gives 
rise to the salt Mn,K,(FeC,N,),; whilst from hot solutions, whether 
neutral or acid, the compound MnK,FeC,N, is precipitated. The 
same salt is obtained from a cold solution containing one-seventh per 
cent. by volume of hydrochloric acid. 

In the volumetric method of estimating zinc by potassium ferro- 
cyanide, using an uranium salt as indicator on a porcelain plate, the 
end point corresponds with a salt of the composition Zn,FeC,N, when 
the solution contains one-seventh per cent. by volume of hydrochloric 
acid ; when, however, the solution is hot and contains 10 per cent. of 
acid, it corresponds with the salt Zn,K,(FeC,N,).. If the test be 
made on a filter-paper, so that the uranium does not come into con- 
tact with the precipitate, but only with the clear filtrate from it, the 
end point corresponds with the compound Zn,K,(FeC,N,), when the 
solution is cold and contains one-seventh per cent. of hydrochloric 
acid ; copper salts and ferric chloride, under identical conditions, indi- 
cate the same compound. A concentrated solution of cobalt when 
brought into contact, but not mixed with the zine solution, also 
indicates Zn,K,(FeO,N,),, but very dilute cobalt solution, when 
mixed with the zinc solution, gives the reaction at a point correspond- 
ing with Zn,K,(FeC,N,),.. With cold solutions of manganese contain- 
ing one-seventh per ceut. by volume of hydrochloric acid, strong cobalt 
and uranium solutions on filter-paper indicate the formation of the 
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salt MnK,FeO,N,, whilst with very dilute cobalt solution the end 
point corresponds with the compound Mn,K,(FeC,N,),. The authors 
consider that cobalt is the most satisfactory indicator, since it develops 
a colour instantaneously, whilst the others do not. W. A. Dz 


Ferrocyanides of Zinc and Manganese. By Epmunp H, 
Miter and Jonn A. Martuews (J. Amer. Chem. Soc., 1897, 19, 
547—558. Compare Abstr., 1897, ii, 433, and preceding abstract).—The 
ferrocyanides of zinc and manganese, after being dried at 100°, still 
retain a considerable proportion of water, although probably not as 
water of crystallisation, as Wyrouboff has stated (Abstr., 1877, 
ii, 19) ; it was determined by heating the salt in a current of dry air 
until it began to char, and absorbing the water formed, by calcium 
chloride. Zine ferrocyanide precipitated from a cold, slightly acid 
solution of zinc chloride by potassium ferrocyanide, the zinc chloride 
being in excess, contains 9°37 per cent. H,O, after being dried at 
100°, whilst a determination of cyanogen, zinc, iron, and potassium 
in the completely dried salt, point to the composition of the latter being 
Zn,.K,(FeC,N,).. The ratio of zine to iron in the salt precipitated 
by an excess of potassium ferrocyanide agrees with the formula 
Zn,K,(FeC,N,);. 

Manganese ferrocyanide precipitated from a cold, slightly acid 
solution of manganous chloride, the latter being in excess, contains 
3°23 per cent. H,O after being dried at 100°, and appears to have the 
composition 9MnK,FeC,N, + Mn,FeC,N,, rather than 5Mn,FeC,N, + 
4K,FeC,N, as given by Wyrouboff. An excess of potassium ferro- 
cyanide precipitates a salt of different composition, the ratio of zine 
to manganese being that required by the formula 15MnK,FeC,N, + 
Mn,FeC,N,. 

Since the composition of the ferrocyanides obtained with an excess 
of a zinc or manganese salt is different from that formed by an excess 
of potassium ferrocyanide, an explanation is afforded of the fact that 
all attempts to estimate zinc or manganese by adding an excess of 
potassium ferrocyanide and titrating back with potassium perman- 
ganate have failed. W. A. D. 


Inversion of Saccharose by Water. By Bonustav Rayman and 
Orrokar Suté (Chem. Centr., 1897, ii, 476 ; from Rozpravy ceske akad. 
5, [Klasse 2], 33).—When a 20 per cent. aqueous solution of saccharose 
was boiled in a glass flask standing on gauze and fitted with a reflux 
condenser, the rotation sank from +11°66° to +5-94° (100 mm. tube) ; 
when heated on the water bath, it sank to + 6°82°, and by heating in 
a platinum flask standing on asbestos, it was reduced from + 13°25° to 
—3-42°. The amount of inversion is less when the solution is heated 
under pressure at 100° than when boiled under atmospheric pressure. 
Levulose is largely decomposed at 105°, and at 120° yields formic acid, 
furfuraldehyde, carbonic anhydride, pyrolevulinic acid, and humus-like 
substances. Dextrose-is only slightly decomposed at 120°, a reducing 
substance of less optical activity being formed, but it is almost com- 
pletely decomposed at 180°. Saccharose is only inverted to a very 
small extent by the action of amido-acids at 100°, but to a large extent 
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when heated at 105° under pressure. The greater the molecular 


weight of the acid employed, the less the amount of inversion effected. 


Gentianose. By Emre Bourqugror and L. Narpin (Compt. rend., 
1898, 126, 280—281).—Fresh gentian roots are cut into thin slices 
and added gradually to alcohol of 95° previously heated to boiling, 
the boiling being continued in a reflux apparatus for 20 to 25 minutes ; 
any ferment present in the root is thus destroyed. The liquid is 
filtered, distilled, the residue neutralised with calcium carbonate, again 
filtered, and finally evaporated to a very thick syrup. After remain- 
ing at the ordinary temperature for some weeks, the semi-crystalline 
mass is dissolved in the smallest possible quantity of hot water, and 
45 parts of hot alcohol of 95° is added for every 1 part of water, after 
which the liquid is allowed to remain at the ordinary temperature for 
15 hours; the clear solution is then decanted off into another vessel, 
in which it gradually crystallises. The compound is purified by re- 
crystallisation from alcohol of 95°. 

The gentianose thus obtained, forms anhydrous lamelle which burn 
without residue, and are completely soluble in water, yielding colour- 
less solutions. It melts at 207—209°, and is dextrogyrate ; 
[a],>= +31°25°, and no phenomenon of birotation could be recognised. 
Gentianose does not reduce cupric salts in presence of potassium 
hydroxide, but if boiled with dilute sulphuric acid, it becomes levo- 
gyrate and acquires considerable reducing power. C. H. B. 


Synthesis of Nitrogenous Compounds by means of Nitric 
Oxide. By Wituetm Travuse (Annalen, 1898, 300, 81—128).—In 
several papers recently published, the author has shown that, under 
suitable conditions, nitric oxide unites with a large number of organic 
compounds. The power of combining with nitric oxide is exhibited by 
all those compounds which yield isonitroso-derivatives under the in- 
fluence of nitrous acid, namely, ethylic acetoacetate, ethylic malonate, 
and its alkylic derivatives, ethylic acetylsuccinate, nitropuraffins, 
ketones having a methenyl, methylene, or methyl group adjacent to 
the carbonyl radicle, diketones, ethylic phenylacetate, benzylic cyanide, 
resorcinol, phloroglucinol, ethylic succinylsuccinate, menthone, carvone, 
and similar compounds. Combination of these substances with nitric 
oxide, however, occurs only in presence of alkalis. 

The “ nitric oxide reaction,” as the author refers to this method of 
synthesis, involves the replacement of hydrogen by the group N,O,H. 
In order to distinguish the compounds obtained by this means from the 
nitramines of Franchimont, they are called isonitramines (compare 
Hantzsch, this vol., i, 247). They are identical with the products of 
the action of nitrous acid on substituted hydroxylamines, and are also 
obtained by the hydrolysis of von Baeyer’s bisnitrosyl compounds with 
hydrochloric or sulphuric acid. 

Nitroethylisonitramine, NO,CHMe:N,0,H, is obtained by the action 
of nitric oxide on the sodium derivative of nitro-ethane suspended in 
an alcoholic solution of sodium ethoxide (1 mol.). The sodiwm deriva- 
tive is hygroscopic, but the solution yields crystalline derivatives with 
certain metallic salts ; lead acetate gives a colourless precipitate, copper 
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sulphate a green, and silver nitrate a colourless derivative, which 
rapidly becomes black. The barium derivative separates in small, 
colourless plates, and is almost insoluble in water ; it explodes when 
heated, and, like the other derivatives, is decomposed by mineral acids, 
yielding nitric oxide and ethylnitrolic acid. 

The sodium derivative obtained by the action of nitric oxide on 
sodium nitromethane has not been obtained in the purified state ; it is 
hygroscopic, and explodes with violence when heated. 

Nitropropylisonitramine, NO,*CHEt-N,O,H, is prepared from nitro- 
propane. The sodium derivative is not hygroscopic, and separates in 
slender needles on adding alcohol to the aqueous solution ; it contains 
=H,0, which cannot be removed without further decomposing the sub- 
stance. Mineral acids eliminate nitric oxide, producing propylnitrolic 
acid. Metallic derivatives are precipitated from a solution of the 
sodium compound on adding metallic salts ; all such derivatives explode 
with violence when heated. 

Nitropentylisonitramine, C,H,*CH(NO,):N,0,H, is obtained by the 
action of nitric oxide on nitropentane. The sodium derivative is 
hygroscopic, but the barium derivative is insoluble in water; the 
metallic derivatives explode less violently than those of the lower 
homologues. 

Methylenedi-isonitramine, CH,(N,O,H),, arises from acetone, mesi- 
tylic oxide, methyl isopropyl ketone, acetophenone, and ethylic di- 
methylacetate on application of the nitric oxide reaction ; it is most 
conveniently prepared from acetone (Abstr., 1895, i, 124). The sodium 
derivative contains 1H,O, and crystallises in the rhombic system ; 
a:6:c=05832:1:0°3536. The lead derivative is anhydrous, and the 
potassium derivative which dissolves with some difficulty in water, is 
insoluble in absolute alcohol ; the ammonium derivative melts at 157°, 
and the aniline derivative is crystalline. The dimethylic ether occurs in 
two forms, the a-modification, which crystallises from alcohol and 
melts at 134°, and the B-modification, which dissolves more freely in 
alcohol, crystallises from water in intensely yellow leaflets, and melts 
at 74°; the 8-compound is decomposed by ammonia and alkalis, yielding 
nitrogen, nitrous oxide, and formaldehyde. The a-ether crystallises in 
the rhombic hemimorphic system ; a:6:¢=0°4550:1:1°0618. The 
diethylic ether is also produced in two modifications. The a-ether crys- 
tallises from hot alcohol in colourless leaflets and melts at 82°; it is 
indifferent towards mineral acids, but yields ammonia and hydrazine 
under the influence of sodium amalgam. The f-ether is an oil, and 
when treated with mineral acids yields colourless gas and formaldehyde. 

Ethylidenedi-isonitramine, CHMe(N,O,H),, is produced from diethyl 
ketone and from methyl ethyl ketone ; the /ead derivative is anhydrous, 
and crystallises in small cubes. The dimethylic ether melts at 75°, and 
crystallises in the rhombic system ; a:6:c=0°4023:1:0°5641. Free 
ethylidenedi-isonitramine is resolved by mineral acids into acetaldehyde 
and hydroxylamine, with elimination of oxides of nitrogen ; sodium 
amalgam gives rise to hydrazine. f 

Propylidenedi-isonitramine, CHEt(N,O,H),, forms a lead derivative 
which is anhydrous. The dimethylic ether melts at 56°, and crystallises 
in the monoclinic system ; a: b:¢=0°3064:1:0°3845. B=103° 5’. 
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Benzylidenedi-isonitramine, CHPh(N,O,H),, is prepared from methyl 
benzyl ketone, and from ethylic phenylacetate ; the sodiwm derivative 
is hygroscopic, and the bariwm derivative is a colourless, crystalline 
powder. The dimethylic ether melts at 152°, and crystallises in the 
— system ; a:b:c=0°5413:1:1:1762. The diethylic ether melts 
at 133°. 

Isonitraminobenzoylacetone, COPh‘CHAc*N,O,H, is obtained by the 
action of nitric oxide on benzoylacetone. The sodiwm derivative con- 
tains 1H,O, and separates in the form of a white, crystalline powder 
on adding alcohol to the aqueous solution ; it is not hygroscopic, and 
the aqueous solution gradually decomposes spontaneously, yielding gas. 

Di-isonitraminobenzylic cyanide, CN‘CPh(N,0,H),, is prepared from 
benzylic cyanide ; the sodiwm derivative is a white, crystalline powder, 
and is not hygroscopic. The bariwm derivative is anhydrous, and dis- 
solves with great difficulty in water. M. O. F. 


Reactions of Phospham. By Raymonp Vipau (Chem. Centr., 
1897, ii, 517 ; from Mon. Scient., [iv], 11, ii, 571).—A 90 per cent. yield 
of phospham is obtained by heating ammonium chloride with 
phosphorus pentasulphide in theoretical proportions. When phospham 
is heated with an alkali carbonate, phosphate, R,HPO,, and cyanate 
are formed ; by adding carbon, a cyanide is obtained ; with iron, a ferro- 
cyanide, and with sulphur, a thiocyanate. When heated with oxalates, 
phospham yields a phosphate and cyanogen ; with methylic or ethylic 
alcohol, it reacts in accordance with the equations :—PN,H + 4ROH = 


OH:PO(ONH,R,),; OH-PO(ONH,R,), = PO,NH,R + ROH + NHR, ; 
with propylic alcohol, the action is complex, propylamine and propylic 
oxide being formed. Diphenylamine is obtained when phospham is 
heated with phenol, and on boiling ethylenic glycol with phospham, 


ammonium hydrogen phosphate and acetylene are formed. 


Hexalkyldiarsonium Compounds, By A.trrep ParTHEIL and 
E. Amort (Ber., 1898, 31, 596—598).—By heating mercury arsenide, 
As,Hg, (this vol., ii, 334), with an alkylic iodide in a sealed tube at 180°, 
a hexalkyldiarsonium mercuriodide, As,R,I,+2HglI,, is obtained. 
Silver chloride converts this into a compound of the hexalkylarsonium 
iodide with mercuric chloride ; silver hydroxide, into the hexalkyldi- 
arsonium hydroxide, from which the salts can be prepared by neutral- 
isation with acids. The hydroxides themselves cannot be isolated ; 
the propyl compound is decomposed when distilled, even under 
diminished pressure, and propylcacodylic acid is found in the dis- 
tillate. The substances prepared are enumerated below with their 
melting points. 

Hexamethyldiarsonium compounds: mercuriodide, yellow, 184°; 
todide, 171° with decomposition ; mercurochloride, 211°; platino- 
chloride, yellow, unmelted at 255°. 

Hexethyldiarsonium compounds: mercuriodide, yellow, 112° ; iodide, 
162° with decomposition ; chloride; mercurochloride, 137°; platino- 
chloride, yellow, 237°. 

Hexapropyldiarsonium compounds: mercuriodide, yellow, 120°; 
todide, 150° with decomposition; compound of the latter with 
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mercuric chloride; mercurochloride, 169°; platinochloride, reddish- 
yellow, 189°. 

Hexisopropyldiarsonium compounds: mercuriodide, yellowish-white, 
114°; todide, 150° with decomposition ; mercurochloride, 171°; platino- 
chloride, yellow, 211°. 

Hexabutyldiarsonium compounds: mercuriodide, yellow, 109°; 
iodide, 145° with decomposition ; platinochloride, yellow, 147°. 

C. F. B. 


Preparation of Acetone Oil and Methyl Ethyl Ketone from 
Suint. By A. Buisine and P. Buisine (Compt. rend., 1898, 126, 
351—353.)—The fatty acids obtained from the water used for the 
desuintage of wool (this vol., i, 175) is neutralised with lime, 
evaporated to dryness, and the product distilled. It yields 45 to 50 
per cent. of its weight of acetone oil of sp. gr. =0°838, 80 per cent. 
of which is soluble in water. When fractionated, this oil yields 60 
per cent. of methyl ethyl ketone, a compound hitherto difficult to 
obtain in any considerable quantity. This acetone oil is very suitable 
for the “ denaturation” of alcohol, and since methyl ethyl ketone has 
almost the same boiling point as alcohol, the separation of the two is 
very difficult. CH. B. 


Electrolysis of the Alkali Salts of Organic Acids. By Junius 
PETERSEN (Chem. Centr., 1897, ii, 518—520 ; from Bull. Acad. roy. 
Danemark, 1897, 397—432).—From the results obtained by previous 


investigators, supplemented by his own work on the electrolysis of 
acid solutions of the potassium salts of acetic acid and its homologues, 
the author represents the decomposition as taking place in accordance 
with the following equations :— 


(1) 2CnHon+1* COoH = 2C,Hon+1° CO. + He. 

(2) 2CnHon+1° COz + H,O0= 2C,Hon+1° CO.H +0. 
(3) 2C,Hon+1* COg = ConHan+2 + 2COr. 

(4) 2CnHon+1° CO2 = CnHon+1° COz2: CrHens 1+ CO.. 
(5) 2CnHan41*CO2 + O = 2CaH2, + H20 + 2C0z, 


When a dilute acid solution of sodium formate is electrolysed, as the 
current intensity increases the amonnt of carbonic anhydride formed 
by oxidation of the acid decreases, but, in a concentrated solution, 
variation of current intensity has little effect on this action. As the 
concentration of the solution is diminished, more oxygen and less 
carbonic anhydride are liberated. 

The end products of the electrolysis of these acids are those of (3), 
(4), and (5). Acetic acid is decomposed mainly in accordance with (3) 
and (1); in this case, the formation of methylic acetate was confirmed. 
Propionic, normal butyric, and isobutyric acids are decomposed for 
the most part according to (5), and (4) becomes more important as (3) 
diminishes. In the case of propionic acid, ethylic propionate was 
found amongst the products of electrolysis. The quantity of butane 
liberated varied directly, and the quantity of oxygen inversely, with 
the current intensity and the concentration of the solution. A 
solution containing 14 per cent. of the salt gave the maximum yield 
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of ethylene. Butyric acid yields propylic and isopropylic butyrates. 
More hexane and propylene and less hydrogen are liberated when the 
current intensity or the concentration of the solution is increased. 
Isobutyric acid yields di-isopropyl and isopropylic butyrate. Variations 
of current intensity or concentration of the solution have the same effect 
as in the preceding case, but the amount of di-isopropyl formed is less 
than the amount of hexane obtained from the normal acid under like 
conditions, 

When oxalic acid is electrolysed, the current intensity has no effect 
on the nature of the products, but as the solution is diluted the 
amount of oxygen liberated increases. Malonic acid yields a small 
quantity of ethylene ; the amount of carbonic oxide increases slightly 
with current intensity but much more with the concentration of the 
solution. An acid solution of potassium succinate gives neither 
carbonic oxide nor acetylene. The amount of ethylene liberated, 
however, increases with the current intensity and the concentration of 
the solution much more than in the case of any other acid ; a 0°5 per 
cent. solution of the salt with 15 ampéres at 0° gave 0°25 per cent. of 
ethylene in the gas obtained, and a 40 per cent. solution, 23°7 per 
cent. of this gas. Isosuccinic acid yields, not only oxygen, hydrogen, 
carbonic anhydride, and carbonic oxide, but also traces of ethylene and 
acetaldehyde. Less oxygen is liberated than in the case of succinic 
acid, some of the oxygen being used for the formation of acetaldehyde. 
The amount of ethylene and of acetaldehyde both vary directly with the 
current intensity and the concentration of the solution. Phenylacetic 


acid yields small quantities of benzaldehyde and benzoylphenylic 


acetate in addition to oxygen, hydrogen, and carbonic anhydride. 
E. W. W. 


Condensation Products of Aldehydes. Part III. Octoglycol 
Isobutyrate from Isobutaldehyde. By Maximiian BravucHsar 
and Leopotp Koun (Monatsh., 1898, 19, 16—55. Compare Fossek, 
Abstr., 1884, 37)—When isobutaldehyde is heated with sodium 
acetate in sealed tubes, octoglycol isobutyrate is obtained boiling at 138° 
under a pressure of 18 mm., or 250—252° at atmospheric pressure. 
The first step in the reaction is the production of an intermediate aldol 
condensation product, OH*CHPr*-COPr*, which then combines 
with a third molecule of the aldehyde in the following manner, 
OH-CHPr*-COPré + CHPr®0 = OH:CH Pr*-CMe,*CH,°0-COPr*. 

Octoglycol isobutyrate is a colourless oil of pleasant odour and bitter 
acrid taste ; it does not soldify on cooling, has a sp. gr.=0°9438 at 
15:7°/15-7° and molecular weight agreeing with the formula (C,H,0),, 
and not with (C,H,O),, as stated by Fossek. When treated with 
alcoholic potash, it is decomposed into octoglycol and isobutyric acid. 
It does not react with hydroxylamine, cannot be reduced, and is not 
altered on heating at 260° for 6 hours, which facts prove the non- 
existence of a carbonyl group in the substance. 

On acetylation, it yields a monacetyl derivative differing but slightly 
in odour from the original substance, and boiling at 136° under a 
pressure of 17 mm. When heated in sealed tubes with sulphuric acid, 
it is converted into isobutyric acid and the oxides of octoglycol. 
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When octoglycol isobutyrate is oxidised with potassium perman- 
ganate, there are obtained, besides isobutyric acid and an oxy-acid, 
C.H,,0,, (@) a thick, colourless oil boiling at 156—160° under a 
pressure of 17 mm., and still under investigation, (6) a colourless 
oil, C,,H,,0,, boiling at 135° under a pressure of 17 mm., possessing 
a strong, although not unpleasant, odour; it contains no hydroxyl 
groups and on hydrolysis yields isobutyric acid and an oil smelling 
strongly of camphor; it is probably the isobutyrate of the ketone 
alcohol corresponding with octoglycol. 

The authors have also prepared octoglycol isobutyrate by heating 
together pure octoglycol and isobutyric acid, and find that it has 
properties identical with the above. A. W. C. 


Alkylation of Isonitramino-derivatives of Fatty Acids. By 
WILHELM TRAUBE and Hans SiztarrF (Annalen, 1898, 300, 129—133).— 
The methylic ether of methylicisonitraminoacetate, COOMe-CH,°N,0,Me, 
prepared by the action of methylic iodide on silver isonitraminoacetate, 
crystallises from alcohol in slender needles, and melts at 35°. The 
amide melts at 142°. Dilute hydrochloric acid resolves the ether into 
the methylic ether of isonitraminoacetic acid, COOH*CH,:N,O,Me ; the 
potassium salt crystallises in lustrous leaflets, and explodes violently 
when heated. 

The ethylic ether of isonitraminoacetic acid is crystalline, and the 
benzylic ether melts at 135°. 

The methylic ether of isonitraminopropionic acid yields the amide, 
COONH,°CHMe:N,0,Me, which melts at 150°; the corresponding 
amide derived from isonitraminobutyric acid melts at 126°. The 
dimcthylic ether of isonitraminobenzylacetic acid, 

COOMe:CH(CH,Ph):N,O,Me, 
melts at 82°. M. O. F. 


Isonitraminoisobutyric Acid and Nitrosobutyric Acid. By 
Moses Gompere (Annalen, 1898, 300, 59—81. Compare Thiele and 
Heuser, Abstr., 1896, i, 340).—Dinitrosohydrazoisobutyric «acid, 
N.(NO),(CMe,*COOH),, produced by the action of nitrous acid on 
hydrazidoisobutyric acid, is a bright yellow, crystalline powder, 
which is very explosive in the dry state; it is fairly stable in presence 
of mineral acids, but is very sensitive towards alkalis, which liberate 
nitrogen from the substance. The nitrosamine explodes violently at 
47—48°. 

Isonitraminoisobutyric acid, COOH*CMe,*N(NO)-OH, is obtained by 
decomposing the nitrosamine with sodium phosphate or sodium borate, 
which eliminate nitrogen, adding a smaller quantity of hydrochloric 
acid than corresponds with the sodium present, and then extracting 
with ether; it separates from a mixture of ether and petroleum in 
large, transparent crystals, and melts at 94—95°. Hydroxyisobutyric 
acid is also produced in the change, and when alkalis are employed, is 
accompanied by the compound, C,H,,N,O,, which crystallises from 
mixture of ether and petroleum in long, white needles, and melts at 
92—93°. Isonitraminoisobutyric acid crystallises in the rhombic 
system ; a@:6:c=0°61160:1:0°66712. The lead salt crystallises in 
small, transparent prisms, and contains 1H,0 ; it undergoes no loss of 
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weight at 130°, and explodes at 160°. The potassium and ammonium 
salts are crystalline, and the silver salt is amorphous, becoming 
crystalline in the dark ; from warm solutions, the silver salt separates 
in crystals, 

Hydroxylaminoisobutyric acid, COOH*CMe,*NH-OH, is produced by 
the action of hydrochloric acid on isonitraminoisobutyric acid. It 
crystallises from hot water in two forms, large, regular rhombohedra, 
melting and decomposing at 195—196°, and long white prisms, which 
do not melt at 260°; recrystallisation from water frequently converts 
the former into the latter modification (compare Miinch, Abstr., 
1896, i, 203). The substance reduces neutral and ammoniacal solu- 
tions of silver nitrate, and also Fehling’s solution, in the cold; nitrous 
acid regenerates isonitraminoisobutyric acid. 

Methylic nitrosoisobutyrate, COOMe-CMe,°NO, is obtained by the 
action of nitrous acid on methylic hydrazidoisobutyrate ; it is a yellow 
oil which becomes emerald green when warmed, this colour disap- 
pearing as the liquid cools. It decomposes at 80—90°, and gives 
Liebermann’s reaction ; it reduces permanganate, but is indifferent 
towards ammoniacal silver and Fehling’s solutions. A polymeride is 
formed along with the salt, and crystallises from a mixture of ether 
and petroleum ; it melts at 105°. thylic nitrosoisobutyrate resembles 
the methylic salt. M. O. F. 


The Tautomeric Forms of Ethylic Acetoacetate and similar 
Compounds. By Ropert Scuirr (Ber., 1898, 31, 601—609. Com- 
pare this vol., i, 237).—The enolic form of the compound of ethylic 
acetoacetate with benzylideneaniline is converted into the ketonic 
form by the action of a trace of piperidine, whilst the inverse change 
is brought about by traces of sodium ethoxide. 

The ethylic acetoacetate of commerce varies in constitution accord- 
ing to the care which has been exercised in its preparation. Since it 
is made in presence of sodium ethoxide, the pure product should be 
the enolic form, and this was found to be the case in one sample 
(prepared by Kahlbaum), whilst all the other samples consisted of a 
mixture of the ketonic and enolic forms. 

It has been hitherto found impossible to isolate the ketonic form of 
free ethylic acetoacetate, since the product, obtained by treating the 
enolic form with piperidine and distilling, is a mixture of both 
varieties, The coloration with ferric chloride is conditioned by the 
presence of the hydroxyl group, but the intensity of the coloration 
depends, not only on the proportion of the enolic form which is 
present, but also on the nature of the solvent, and especially on the 
presence of moisture, in the absence of which only a very slight 
coloration is produced. 

The isomeric benzylideneaniline compounds of ethylic acetoacetate 
are all decomposed by a trace of sodium methoxide in presence of 
alcohol in a similar manner. The enolic form yields aniline and the 
enolic form of ethylic phenylcarbinol-acetoacetate, 

OH:-CMe:C(CHPh:OH)-COOEt, 
which crystallises in white, silky needles, melts at 149°5—150°, and 
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gives a reddish-violet coloration with ferric chloride. The keto-com- 
pound, when treated in the same way, yields an isomeric product, 
CMeO-CH(CHPh:OH)-COOEt, melting at 133—134° Finally, a 
mixture of the two forms yields a product which melts at 120°. If 
during this reaction, the solution is warmed, or allowed to remain too 
long in contact with sodium methoxide, only the enolic form of highest 
melting point is produced. When warmed with acetic anhydride, all 
three isomerides yield the same acetw derivative, which is probably the 
enolic form, OH*CMe:C(CHPh-OAc)-COOEt, and melts at 150—151° 
The isomerism of these compounds is due to the position of the 
mobile hydrogen atom of the acetoacetic group, and not in any way 
to the presence of an asymmetric carbon atom in the benzylidene- 
aniline residue, for a substance like the benzylideneaniline compound 
of ethylic malonate, NHPh*CHPh:CH(COOEt)., can only be obtained 
in a single form. 

Ethylic benzoylacetate combines with benzylideneaniline to form an 
additive compound, which separates in yellowish-white crystals melting 
at 101°; these constitute the ketonic form, and give no coloration 
with ferric chloride. If sodium ethoxide is added to the mixture of 
ethylic benzoylacetate and benzylideneaniline, the isomeric enolic form 
is obtained, which melts at 122° and gives a deep red colour with 
ferric chloride. Ethylic benzylidenediacetoacetate, prepared in the 
presence of piperidine, gives no coloration with ferric chloride and is 
the ketonic form; the enolic form is obtained by dissolving in alcoholic 
sodium ethoxide and precipitating with hydrochloric acid in the cold, 
but cannot be dried without passing back into the original ketonic 
form. In alcohol solution, it gives a deep greenish-violet coloration 
with ferric chloride. A. H. 


New Compounds of the Cerite Metals. By Anpré Jos (Compt. 
rend., 1898, 126, 246—248).—When lanthanum oxalate is dissolved 
in hot, concentrated hydrochloric acid and the solution is allowed to 
cool, lanthanum owalochloride, La,Cl,(C,0,). + 5H,O, separates incrystals 
which remain unaltered at 120°, but lose their water at 230°. When 
treated with boiling water, they are decomposed with formation of a 
soluble chloride and an insoluble oxalate. When the anhydrous salt 
is heated at a red heat, it loses no chlorine, but the residue has the com- 
position of the oxychloride, La,O,Cl,. 

Cerium and didymium form analogous compounds, and oxalobromides 
and oxaloiodides can also be prepared. Oxalonitrates have been des- 
cribed by other observers. 

The formation of these complex oxalates, and the retention of halogens 
in the residues obtained by heating them, may possibly explain the 
differences between the atomic weights as determined by different 
observers. C. H. B. 


Dibromosuccinic Acids. By Wituetm OC. Lossen (Annalen, 1898, 
300, 1—5. Compare Abstr., 1897, i, 16).—A solution of dibromo- 
succinic acid which has been neutralised with soda, potash, baryta, or 
lime, decomposes on boiling in accordance with the three equations 
already put forward (Joc. cit.), no material influence on the course of 
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the change being directly attributable to the nature of. the base ; the 
volume of water, however, with which the salts are boiled has a con- 
trolling influence on the progress of the decomposition. 

It has been stated by Kekulé that a fourth equation must be re- 
cognised, namely, C,H,Br,0, + H,O=Hbr+C,H,BrO,, but the author 
has not succeeded in confirming this observation, having been unable 
to establish the existence of bromomalic acid. Kekulé’s statement that 
the calcium tartrate, obtained from dibromosuccinates which have been 
boiled with water, contains 3H,O is erroneous ; the product is invari- 
ably a mixture of mesotartaric and racemic acids. M. O. F. 


Decomposition of Normal Dibromosuccinates with Water. 
By WitHELM C. Lossen and Ernst Reiscu (Annalen, 1898, 300, 5—31. 
Compare foregoing abstract).—The authors have made a large number 
of observations regarding the behaviour of dibromosuccinates towards 
boiling water, which decomposes them according to the following 
equations. 

I. C,H,Br,0,X,= XBr+C,H,BrO,X. 
II. C,H,Br,0,X,+H,O =2XBr + 2CO, + C,H,0. 
III. C,H,Br,0,X,+2H,0 = 2XBr + C,H,0,. 


The following is a summary of the results. . 

1. The nature of the base employed has no influence on the course 
of the decomposition ; this conclusion is opposed to that of Kekulé, 
who stated that baryta favours the production of bromomaleic acid, 
whilst tartaric acid is the main product when lime is employed. 
2. Under parallel conditions, isodibromosuccinic acid decomposes more 
rapidly than dibromosuccinic acid. 3. Less bromine is eliminated from 
dibromosuccinic than from isodibromosuccinic acid. 4, The change 
represented by equation IT is undergone by isodibromosuccinic acid to a 
greater extent than by dibromosuccinic acid. 5. Using 100 parts of boil- 
ing water, tartaric acid is produced in greater quantityfrom dibromosuc- 
cinic than from isodibromosuccinic acid ; both acids yield approximately 
the same amount when the dilution is one-fifth as great, the quantity of 
tartaricacid arising from isodibromosuccinic acid being the same in both 
cases, 6. A preponderating amount of mesotartaric acid is obtained on 
boiling neutral dibromosuccinates with water, isodibromosuccinates 
yielding chiefly racemic acid. The change represented by equation IT is 
favoured by the employment of 100 parts of boiling water, decomposition 
proceeding more in accordance with equation I when the dilution is 
one-fifth as great. Dibromosuccinates decompose more slowly than the 
isomerides. 8. Cold water also decomposes dibromosuccinic acid and 
its salts less rapidly than isodibromosuccinic acid and its salts. 
9. The greater the degree of dilution, the slower is the elimination of 
bromine from dibromosuccinates. On the other hand, isodibromo- 
succinates lose bromine more rapidly in dilute than in concentrated 
solutions. 10. Calcium acetate accelerates elimination of bromine from 
the calcium salts. 11. Using 200 parts of water, bromine is removed 
more rapidly from dibromosuccinic acid than from sodium dibromo- 
succinate. 12. The converse is observed in the case of isodibromo- 
succinic acid and its sodium salt. 

The behaviour of dibromosuccinic and isodibromosuccinic acids towards 
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water is not in agreement with the view expressed by J. Wislicenus, 
that the former corresponds to racemic, and the latter to mesotartaric 
acid. M. O. F. 


So-called Bromomalic Acid. By WiLHeEtm C. LossEn and Erica 
Menpruat (Annalen, 1898, 300, 31—39).—The authors cast doubt 
on the existence of bromomalic acid, which was claimed by Kekulé on 
the following grounds. (1) When sodium dibromosuccinate is boiled 
with water, hydrogen sodium bromomalate is produced, which, when 
dried at 100°, has the formula C,H,BrO;Na. (2) Hydrogen sodium 
bromomalate yields calcium tartrate when boiled with lime-water ; 
bromomaleic acid does not behave in this way. (3) The sodium salt 
is converted into a lead salt which has the composition of lead bromo- 
malate, and has properties different from those of lead bromomaleate. 

The authors give in detail their reasons for believing that the 
existence of bromomalic acid has yet to be proved. M. O. F. 


Hydrogen Sodium Bromomaleate from Dibromosuccinic 
Acid. By WitHevm C. Lossen and WattHer RieBensanM (Annalen, 
1898, 300, 40—42. Compare foregoing abstract).—Under conditions 
apparently similar, hydrogen sodium bromomaleate separates from 
water in two forms, one containing 1H,0, the other being anhydrous. 
The authors have never obtained a salt which, after being dried at 


100°, has the composition of hydrogen sodium bromomalate. 
M. O. F. 


Constitution of Ethylic Oxalolevulinate (Ethylic Diketo- 
pimelate). By WitHetm Wisticenus, Kart Go.ipstern, and Max 
MUnzesuEIMer (Ber., 1898, 31, 622—626).—When ethylic oxalolevu- 
linate is treated with aluminium amalgam and water, it is converted 
into ethylic hydroxyketopimelate, C,,H,,0,, which is a yellowish oil 
boiling at 210° under a pressure of 16 mm. This substance is reduced 
by hydriodic acid at 200° to normal pimelic acid, the formation of 
which proves the presence of a normal chain of 7 carbon atoms in 
oxalolevulinic acid, which therefore has the constitution 

COOEt:CO:CH,: CO-CH,° CH, COOEt. 

The other reactions of oxalolevulinic acid and its ethylic salt all agree 
with this constitution. When the ethylic salt is distilled at the 
ordinary pressure, carbonic oxide is evolved and a distillate produced 
which boils at 105° under a pressure of 14 mm., but the reaction is 
by no means quantitative, and the product has not yet been obtained 
pure. It reacts with phenylhydrazine to form an unstable compound, 
which crystallises in plates and melts at 112°. 

The pyrazole derivativeof ethylicoxalolevulinate, on hydrolysis, yields 
a dicarboxylic acid melting at 165—167°, which loses carbon 
dioxide at 200° and is converted into 1-phenylpyrazolepropionic acid ; 
this crystallises in long, colourless needles, melts at 120°, and boils at 
235° under a pressure of 20 mm. The silver salt is a white, crystal- 
line precipitate. 

When ethylic oxalolevulinate is heated with 20 per cent. sulphuric 
acid, the free acid is obtained, but is very difficult to purify ; it melts 
at 100—125° without decomposing, but when distilled decomposes 
into carbonic anhydride, carbonic oxide and levulinic acid. The acid 
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yields oxalic acid when heated with aqueous potash, and gives a red 
coloration with alcoholic ferric chloride. A. H. 


Acetonedipyruvic Acid (Carbonyldimethylacrylic Acid). 
By Oscak G. Dorsner (Ber., 1898, 31, 681—686.)—Pyruvic acid 
(90 grams) and acetone (45 grams) are dissolved in glacial acetic acid 
(120 grams), concentrated sulphuric acid (180 grams) is added, and 
the mixture heated at 105—110° for half an hour or until a portion 

oured into ice-cold water, and extracted with ether gives a crystalline 
product ; the mass is then poured on to about 10 times its weight of ice 
and extracted with ether. A considerable quantity of acetonedipyruvic 
, CH:CMe:C CMe.CH. CH:CMe 
anhydride, ese ene or do P< dbo ; 
separates out, and a further quantity may be obtained from the 
ethereal solution ; after several recrystallisations from alcohol, it is 
obtained in the form of square plates melting at 166° and distilling at 
234° under a pressure of 20 mm. The yield is 7 to 8 grams. It is 
readily soluble in hot methyliec or ethylic alcohol and in benzene, 
also in cold acetic acid, chloroform, or methylal, but insoluble in 
water or carbon bisulphide ; it reduces both ammoniacal silver nitrate 
and alkaline copper solutions. 

The sodiwm salt, C,/H,O,Na,+6H,O, is obtained when an alcoholic 
solution of the anhydride is mixed with the requisite quantity of 
sodium hydroxide solution and then evaporated until the salt begins to 
erystallise ; the anhydrous salt is deliquescent. The potassiwm salt, 
C,H,O,K, + 2H,0, loses its water at 130°, and is not so deliquescent 
in the anhydrous form as the sodium salt. The silver, copper, and 
ethylic salts have been prepared ; the last named is an oil. 

When an aqueous solution of the potassium salt (1 mol.) and of 
phenylhydrazine hydrochloride (2 mols.) is allowed to remain for 12 
hours at the ordinary temperature, the phenylhydrazide, 

CO(CH:CMe:CO-NH-NHPh),, 
of the acid separates as an oil; it crystallises from hot alcohol in well- 
developed, orange-red prisms melting at 206°. The potassium salt of 
the acid, when warmed with hydroxylamine hydrochloride, yields large 
colourless erystals of the compound C,H,,N,O, melting and decomposing 
at 209°; it has both acidic and basic properties, and is probably the 
oxime of N-hydroxydimethy]piperidonecarboxylic acid, 
we H,* CMe(COOH)\n, 
HO Wey ee >N-OH. 

When the anhydride is heated with an excess of aqueous ammonia 
for 5 hours at 150°, a diimide, C,H,,N,O,, is obtained in the form of 
colourless, crystalline needles subliming at about 280° and decomposing 
above 300°; it dissolves in warm acids and is decomposed on heating 
with alkalis, 

When the anhydride is reduced with sodium amalgam and alcohol, 
acetonedipropionic anhydride is obtained in the form of an oil. 

The anhydride (2 grams) when heated in chloroform (24 grams) 
solution with bromine (5 grams) for 5 hours at 110° yields a tetra- 


bromide, which, after recrystallisation from alcohol, melts at 178°. 
J.J.8. 
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Formamide and its Sodium and Silver Salts. By Paut ¢. 
Freerand P. L. SHerman, junr. (Amer. Chem. J., 1898, 20, 223—228), 
—Formamide prepared by distilling ammonium formate under ordinary 
pressure is always contaminated with ammonium cyanide, formic acid, 
and ammonium formate; by heating ammonium formate, however, for 
2 hours at 180° in an atmosphere of ammonia, and subsequently frac- 
tionating in the same atmosphere under 4 mm. pressure, pure form- 
amide can be prepared. It solidifies at - 1° to a crystalline mass of 
needles, and has a sp. gr.=1'16 at 4°; when heated above 100°, it is 
partially decomposed, the distillate between 203—216° containing 
water and ammonium cyanide. 

Pure sodium formamide is quite stable at ordinary temperatures, but 
is rapidly decomposed by heat or moisture. Silver formamide is very 
sensitive to both light and heat. 

The coloured silver compounds obtained by Titherley (Trans., 1897, 
460) from the sodium derivatives formed by the action of acid amides 
on sodamide, probably owed their colour to his sodium derivatives 
being contaminated by free sodamide; the authors have prepared 
colourless silver derivatives by the same method. The arguments of 
Titherley as to their structure are therefore valueless. W. A. D. 


Conversion of Methylpyromucic Acid into Aldehydopyro- 
mucic and Dehydromucic Acids. By Henry B. Hittand Harris 
E. Sawyer (Amer. Chem. J., 1898, 20, 169—178).—On heating w-bromo- 
methylpyromucic acid (Hill and Jennings, Abstr., 1893, i, 311), dis- 
solved in chloroform, with an excess of bromine, w-dibromomethyl- 
pyromucic acid is formed, but only in very small quantity ; it crystal- 
lises from benzene in small, greenish-white prisms, melts at 153°, is 
easily soluble in ether and chloroform, but almost insoluble in light 
petroleum and carbon bisulphide, and is decomposed by alcohol or water, 
the solution obtained in the latter case showing aldehydic properties. 

Methylpyromucic chloride, C,H,0,Cl, prepared by the action of phos- 
phorus pentachloride or trichloride on methylpyromucic acid, melts at 
28° to a colourless liquid which boils at 93—94° under 18 mm. pres- 
sure, and at 202° under 756 mm. pressure. When heated with bromine 
(24 mols.) in bright sunlight at 150°, it yields w-dibromomethylpyromucic 
bromide, which crystallises from chloroform or benzene in elongated 
plates and melts at 102°; it is decomposed by boiling water into tetra- 
bromomethane, and, in much larger quantity, aldehydopyromucic acid, 
C,H,0, The latter crystallises from hot water in irregular, curved 
plates which are anhydrous, and from cold water in long, slender 
needles, with 1H,O, which rapidly effloresce ; it is easily soluble in 
alcohol, less readily in ether and chloroform, and very sparingly in 
benzene, light petroleum, or carbon bisulphide. When quickly heated, 
it melts at 201—-202°, but when slowly heated it sublimes and decom- 
poses, the residue melting above 202°. The owime, C,H;NO,, crystal- 
lises from boiling water, and, when rapidly heated, melts and decom- 
poses at 224—226°. The phenylhydrazone, O,,H,,N,O,, melts and 
decomposes at 176°, and is easily soluble in alcohol, less easily in ether, 
and almost insoluble in benzene, chloroform, and carbon bisulphide. 

Dehydromucic acid, identical with that obtained from mucic acid, is 
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formed on oxidising a solution of aldehydopyromucic acid in dilute 
caustic soda with silver oxide ; it was characterised by its barium salt. 
W. A. Dz 


Condensation of Nitromethane with Substituted Aromatic 
Aldehydes. By Turopor Posner (Ber., 1898, 31, 656—660).— 
v-Orthodinitrostyrene, NO,*C,H,* CH: CH-NO,, is formed when ortho- 
nitrobenzaldehyde is heated with nitromethane and zine chloride at 
160°, and is identical with the compound obtained by Priebs (Abstr., 
1885, 161) by the nitration of w-nitrostyrene. It was found impos- 
sible to obtain any definite product by the reduction of this substance. 
Orthonitrobenzylic chloride is converted by nitromethane and sodium 
ethoxide into di-orthonitrobenzylnitromethane, 

NO,° CH(CH,: C,H, NO,)., 
which forms dark yellow crystals melting at 140—141°5°. The mono- 
substituted benzylnitromethane could not be obtained. Metanitro- 
benzaldehyde also reacts with nitromethane in the presence of zinc 
chloride to form w-metadinitrostyrene, identical with the product 
obtained by Friedlinder and Lazarus from metanitrocinnamic acid 
and nitric acid (Abstr., 1885, 1138), but no analogous compound could 
be obtained from any other aromatic aldehyde. Under the same con- 
ditions, orthamidobenzaldehyde yields anhydro-orthamidobenzaldehyde, 


N 
OHL<Y ’ which forms large, pale yellow crystals melting at 214°; 


this substance is not identical with the base to which Rudolph assigns 
the same constitution (Abstr., 1880, 469). With acetic anhydride, 


it yields an acetyl derivative, O.H,<H Ac’ which is a white, micro- 


crystalline powder melting at 210°. The molecular weight, as deter- 
mined by the boiling point method in acetic acid, agrees with the above 
formula, A. H. 


Derivatives of Catechol. By Jutius Hesse (Ber., 1898, 31, 
598—601).—Dichloracetal does not react with phenol, resorcinol, 
quinol, hydroxyquinol, or pyrogallol, but it does react with catechol 
when it is heated with the disodium derivative of that substance for 
16 hours at about 200°. The product, 1 : 2-phenylenediethylglyoxal, 
0,H,:0,: CH: CH(OEt),, is a thick liquid which boils at 150° (uncorr.) 
under 22 mm. pressure, decomposes when distilled under atmospheric 
pressure, and has a sp. gr.=1'1252 at 14°; it forms a yellow nitro- 
derivative which melts and decomposes at 125°. When it is boiled for 
several hours with dilute sulphuric acid, and the alcohol and unchanged 
acetal are then distilled over with steam, 1: 2’: 6’-trihydroxyhydro- 


cage OH-CH <r oH) CHB), crystallises out from the 
residual liquid, as the latter cools, in yellowish, monoclinic crystals 
[o:b:c=2'218:1:3564; B=120° 14’] which melt at 131°. 
C. F. B. 
3:4 :5-Tribromaniline and Derivatives of Unsymmetrical 
Tribromobenzene. By C. Lorin Jackson and Frank B, GauuivaNn 
(Amer. Chem. J., 1898, 20, 179—189).—3 : 4 : 5-Tribromaniline, formed 
VOL, LXXIV. i. dd 


362 ABSTRACTS OF CHEMICAL PAPERS, 


on reducing the tribromonitrobenzene prepared by the diazo-reaction 
from dibromoparanitraniline, crystallises from dilute alcohol in slender, 
white needles and melts at 118—119°, whereas Korner (Gazzetta, 1874, 
409) states that it decomposes above 130° without melting ; it is con- 
verted by elimination of the amido-group into 1 : 2 : 3-tribromobenzene, 
and by the action of bromine into pentabromaniline. The hydro- 
chloride crystallises from very dilute hydrochloric acid in white needles, 
but is partially decomposed on being boiled with water, although it is 
much more stable than 2:4:6-tribromaniline hydrochloride ; the 
hydrobromide closely resembles the hydrochloride, whilst the sulphate 
crystallises from dilute sulphuric acid in white, lustrous plates, 
3:4:5-T'ribromophenylurethane, C,H,Br,,NH:COOEt, formed on 
heating ethylic chlorocarbonate dissolved in benzene with 3: 4 :5-tri- 
bromaniline, crystallises from dilute alcohol in white, rhombic plates, 
melts at 169—170°, and is converted into diphenylearbamide when 
heated with aniline. 

3: 4:5-Tribromacetanilide crystallises from alcohol in white, globular 
aggregates of needles, melts at 253—254°, is soluble in benzene but 
nearly insoluble in ether, chloroform, and light petroleum, and is not 
easily hydrolysed by sulphuric acid ; it is converted by cold nitric acid 
(sp. gr. = 1°50) into 3: 4 :5-tribromo-2-nitracetanilide, which separates 
from alcohol and acetone in well-formed crystals, is almost insoluble 
in benzene, ether, and light petroleum, and is converted by boiling 
alkalis into 3 : 4 : 5-tribromo-2-nitraniline. The latter crystallises from 
alcohol in orange-yellow needles, is easily soluble in ether, benzene, and 
chloroform, and melts at 130°; on diazotising in alcohol acidified with 
sulphuric acid, and boiling, a tribromonitrophenol is formed which crys- 
tallises from alcohol and melts at 230°. 

2:4:5-Tribromophenylurethane crystallises from dilute alcohol in 
long, slender needles, is easily soluble in benzene, chloroform, and 
glacial acetic acid, and melts at 101°; when heated with aniline, it 
yields diphenylcarbamide, 

On adding 2 : 4 :5-tribromacetanilide (Abstr., 1895, i, 212) to nitric 
acid (sp. gr. = 1°50), a 2:4: 5-tribromonitracetanilide is formed, which 
cerystallises from alcohol in small, pinkish-white needles, melts at 228°, 
and is easily soluble in the ordinary solvents ; by boiling dilute sul- 
phuric acid (sp. gr.=1°44), it is converted into the corresponding 
2:4:5-tribromonitraniline, which crystallises from alcohol in stout, 
yellow needles, melts at 130°, and is easily soluble in the ordinary 
solvents. 

The authors find that the substance formed by the action of sodium 
ethoxide on 1:2: 4-tribromo-3 : 5-dinitrobenzene is not a tribromodi- 
ethoxybenzene as formerly stated by them (Abstr., 1895, i, 212), but 
a tribromonitrophenetoil ; at the same time, a bromodinitroresorcinol 
is formed, which yields an orange-yellow bariwm salt, C, HBr(NO,)O,Ba, 
which is soluble in water and explodes when strongly heated. . 

W. A. D. 


New Method for the Production of Acetyl Derivatives of 
Amido-compounds. By Bronistaw Pawtewski (Ber., 1898, 31; 
661—663).—The acetyl derivatives of aromatic amido-compounds can 
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be prepared by the aid of thiacetic acid much more readily than by 
the ordinary method with acetic acid, the reaction proceeding at a 
much lower temperature and much more rapidly, whilst the yield is 
almost. theoretical. The reaction has been applied to the preparation 
vu! acetanilide, metanitracetanilide, which melts at 154—156°, aceto- 
methylanilide, asymmetrical acetylphenylhydrazine, diacetylbenzidine 
and acetylanthranilic acid, and in all cases with good results. 
A. H. 


Action of Primary, Secondary, and Tertiary Bases on Ortho- 
xylylenic Bromide. By A.rrep Parruem, and Ta. ScHUMACHER 
(Ber., 1898, 31, 591—-594).—The authors have been working on the 
same lines as Scholtz (this vol., i, 305), and have obtained substantially 
the same results, although frequently under somewhat different con- 
ditions, as, for instance, in alcoholic solution at 100°, instead of in 
chloroform solution at the ordinary temperature; the melting points 
observed differ slightly from those of Scholtz in many cases. The 
following compounds were not prepared by Scholtz; the numbers 
given are melting points. 

2'- Paraphenetidinedihydroisoindole, C,NH,°C,H,;OEt, 204—205°. 
Xylylenedipiperidyl picrate, 227° with decomposition. Xylylenedi- 
trimethylammonium bromide, C,H,(CH,*NMe,Br),., 207—208° ; platino- 
chloride, with 4H_,O, orange-red, 253°, with decomposition ; awrochloride, 
yellow, 249—250° ; mercurochloride, 179—180°. With triethylamine 
in alcoholic solution, at 100°, xylylenic bromide yields xylylenedi- 
triethylammonium bromide, the platinochloride corresponding to which 
melts and decomposes at 237—238° ; if the two substances are heated 
only until the bromide has just dissolved, the product is xylylene- 
mono-triethylammonium bromide, CH,Br*C,H,* CH,*NEt,Br, the auwro- 
chloride corresponding to which melts at 115—116°. C. F. B. 


Hydramides and Isomeric Bases (Glyoxalidines), By Marcrn 
Dettrine (Compt. rend., 1898, 126, 343—346). 


Molecular heat of combustion. Heat of formation 


Constant volume. Constant pressure. from elements, 
Anisaldehyde, C,H,O, 966-7 Cal. 967°3 Cal. +631 Cal. 
Anishydramide (C,H,O),N,... 3040°8 3042°8 + 48-4 
Anisine, C,,H,,N,O,..........+. 3024°6 3026°6 + 64°6 
Furfuramide, C,,H,.N,0,...... 1827°87 1828°15 + 0°35 
Furfurine, C,;H,,N,0, ......... 1810°32 1810°6 +17°9 


Furfurine hydrochloride, C,,H,,N,0,,HCl_—Heat of dissolution, 
-4°75 Cal. Heat of combination of solid furfurine with the dissolved 
acid, + 6°55 Cal. ; with the gaseous acid, + 28°7 Cal. 

It follows from the above results that the conversion of solid 
furfuramide into furfurine develops+17°55 Cal., and the conversion 
of anishydramide into anisine develops+16°2 Cal. Similar results 
have previously been obtained with hydrobenzamide and amarine. 
The thermal values explain why the isomerides of the hydramides 
cannot be reconverted into their generators by the action of acids, 
tither strong or dilute. C. H. B. +. 


dd 2 


364 ABSTRACTS OF CHEMICAL PAPERS. 


Decomposition of Diazo-compounds: Reaction of Diazo- 
phenols and of the Salts of Chloro- and Bromo-diazobenzene 
with Ethylic and Methylic Alcohols. By Frank K. Cameron 
(Amer. Chem. J., 1898, 20, 229—251).—Paradiazophenol chloride 
yields phenol only when heated with ethylic or methylic alcohol, 
either alone or in presence of gaseous hydrogen chloride, ammonia, or 
sulphurous anhydride, no sulphonic acid being formed in the latter 
case ; phenol is also formed on decomposing the diazo-salt with either 
of the above alcohols containing 20 per cent. of sulphuric acid or 
potassium hydroxide. A solution of paradiazophenol chloride in ether 
is not acted on by sulphurous anhydride. 

Orthodiazophenol chloride similarly yields phenol only when treated 
with methylic or ethylic alcohol, either alone or in presence of gaseous 
hydrogen chloride or sulphurous anhydride. 

Metadiazophenol chloride, when decomposed by dilute hydrochloric 
acid, yields resorcinol only, and phenol only when heated with ethylic 
or methylic alcohol. 

Both the nitrates and sulphates of orthochlorodiazobenzene and 
orthobromodiazobenzene give the hydrogen reaction only when heated 
with either ethylic or methylic alcohol, chlorobenzene and bromo- 
benzene being obtained respectively. The salts of metachlorodiazo- 
benzene and of metabromodiazobenzene give the hydrogen reaction 
only when heated with ethylic alcohol ; methylic alcohol, however, 
effects the introduction of a methoxy-group, metachloranisoil and 
metabromanisoil being respectively formed, together with, in smaller 
quantity, chlorobenzene and bromobenzene. 

Parachlorodiazobenzene nitrate, on being heated with ethylic alcohol, 
gives rise principally to chlorobenzene, a small quantity of para- 
chlorophenetoil and of 4 : 3-chloronitrophenol being also formed (com- 
pare Remsen and Orndorff, Abstr., 1888, 268 ; Beeson, Abstr., 1894, 
i, 329, and Chamberlain, Abstr., 1897, i, 562) ; parachlorodiazobenzene 
sulphate yields chlorobenzene only under similar conditions, whilst 
parabromodiazobenzene salts give rise to bromobenzene. 

With methylic alcohol, parachlorodiazobenzene nitrate yields para- 
chloranisoil and a small quantity of 1:3: 4-chloronitrophenol, no 
chlorobenzene being formed ; parabromodiazobenzene nitrate gives rise 
to parabromanisoil and 4: 3-bromonitrophenol. The sulphates of 
parachlorodiazobenzeneand parabromodiazobenzene produce respectively 
parachloranisoil and parabromanisoil only. 

The following conclusions are drawn from this work and that of 
other authors. (1) That the alkyloxy-reaction is normal, whereas the 
hydrogen reaction is induced only by special conditions. (2) Regarding 
water as the first member of the series, the more complex the alcohol 
the greater is the tendency towards the hydrogen reaction. (3) The 
acid radicles, COOH, Cl, Br, NO,, &c., especially when in the ortho- 
position, induce the hydrogen reaction (compare Remsen and Graham, 
Abstr., 1889, 975), their relative influence being probably according 
to the order in which they are named; when in the meta-position, 
their influence is not so great, whilst in the para-position it is still 
less, W. A. D. 
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Diazo-cyanides and the Reaction of Diazo-compounds with 
Benzenesulphinic Acid. By Arrnur Hanrzscu (Ber., 1898, 31, 
636 —642).—Syndiazocyanides are formed when potassium cyanide is 
added to an acid solution of a diazonium salt, whereas, as a rule, 
diazoimidocyanides are produced when the diazonium salt is brought 
into an alkaline solution of potassium cyanide. In some cases, 
however, if only one product is stable, this is formed when either 
of these methods is employed. This is the case with pseudocumene- 
diazocyanide melting at 38—39°, which can be preserved for some 
time at the winter temperature and has now been analysed. In other 
cases, the syn-diazocyanide is formed in the alkaline solution of potassium 
cyanide, and then, by contact with the solution, is converted into the 
diazoimidocyanide. Parabromodiazonium chloride acts in this way, 
the orange-red syn-diazocyanide being the first product, but changing 
in the course of 20 minutes into the brownish-yellow parabromantidiazo- 
imidocyanide, C,H,Br>-N:N-C(NH)-CN, which melts at |109—110°. 
Similar observations have been made on the behaviour of parachloro- 
diazonium chloride, the diazoimido ether of which melts at 103—105°. 
The syn-diazocyanides are also readily formed by the action of hydro- 
eyanic acid on the diazo-oxides. Hydrochloric acid, on the other hand, 
reacts very slowly with these oxides and produces diazonium salts. 
The diazo-oxides react with potassium sulphite to form diazosul- 
phonates, and with bezenesulphinic acid to produce diazosulphones. 
Thus parachlorodiazo-oxide is converted by hydrogen cyanide into 
parachlorosyndiazocyanide, by potassium sulphite into parachloro- 
syn-diazosulphonate, and by benzenesulphinic acid into parachlorodiazo- 
phenylsulphone, which melts at 106—107°, and not at 102—103° as 
stated by Singer. 

Most of the syn-diazocyanides combine with benzenesulphinic acid to 
form colourless additive compounds, from which the anti-cyanide is 
produced by removal of the acid. Pseudocumenesyndiazocyanide, on 
the other hand, yields pseudocumeneantidiazosulphone, 

C,H,Me,*N:N-SO,Ph, 

melting at 84°. The anti-diazosulphones do not form colouring matters 
with free naphthol, but do so in presence of an alkali. Benzene- 
sulphinic acid yields colourless additive products with azobenzene and 
most of the aromatic diazo-compounds of the azo-type, but does not 
react with azo-compounds of the fatty series. When a solution of 
diazonium hydroxide is neutralised with benzenesulphinic acid, the 
solution contains diazonium benzenesulphinate, which is isomeric with 
benzenediazosulphone. This solution behaves in all respects as one of 
a diazonium salt, and gradually yields nitrogen and phenol, free 
benzenesulphinic acid being left in solution. 

Benzenesulphinic acid reacts in a remarkable manner with diazo- 
amido-compounds, forming a diazosulphone, which unites with 1 mol. 
of the acid, and a salt of the amine which contains the more negative 
radicle. Diazoamidobenzene yields aniline benzenesulphinate and the 
additive compound of benzenediazosulphone and benzenesulphinic acid 
melting at 175—176°. Parabromodiazoamidobenzene yields the 
benzenesulphinate of parabromaniline, and benzenediazosulphone ; 
paranitrodiazoamidobenzene similarly yields paranitraniline benzenesul- 
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phinate, melting at 145—148°, and benzenediazosulphone, Paratoluene- 
diazoamidobenzene, on the other hand, gives a mixture of the benzene- 
sulphinates of aniline and paratoluidine, so that where the two groups 
are not very distinct in electrochemical character, the compound appears 
to act as a tautomeric one. A. H. 


Ethylic Benzeneazocyanacetate. By Hans WEIssBAcu (J. pr. 
chem., 1898, 57, 206—207).—When carbonic anhydride is passed 
into a dilute alcoholic solution of the potassium derivative of ethylic 
benzeneazocyanacetate at ordinary temperatures, the 8-modification, 
doubtless really a phenylhydrazone, N,HPh:C(CN)-COOEt, is 
obtained, whereas if the temperature is increased to 60°, a third (y) 
isomeric substance is also formed, separating from light petroleum in 
well-formed, red crystals melting at 84°; if kept in a state of fusion 
for some time, it is converted into a substance melting at 118°, 
possibly yet a fourth isomeride. The chemical behaviour and red 
colour of the +-modification point to its being an azo-compound, 
namely, the true ethylic benzeneazocyanacetate, CN* CH(N,Ph)-COOEt. 
It is not acted on by acetic chloride, whereas the corresponding 
a- and #-modifications are converted into a mixture of two isomeric 
acetyl derivatives, the one melting at 158° and the other at 166°. 
On hydrolysing with cold sodium hydroxide, both are converted into 
the same acid, NPhAc*N:C(CN)-COOH, forming small needles melt- 
ing at 210°, and yielding an amide separating in yellow crystals. 
Further research on this subject is in progress. A. W. C. 


Parahydroxyphenylhydrazine. By Juxius ALTscHuL (J. pr. 
chem., 1898, 57, 201—204).—Philipp (Abstr., 1893, i, 78) was unable 
to prepare parahydroxyphenylhydrazine by the V. Meyer-Lecco 
method, but the author finds that, by the action of alcoholic hydrogen 
chloride on _ potassium hydroxyphenylhydrazinesulphonate, para- 
hydroxyphenylhydrazine hydrochloride is obtained, crystallising from 
water in colourless needles; it reduces Fehling’s solution and am- 
moniacal silver nitrate in the cold. The owalate crystallises in colour- 
less leaflets. Attempts to prepare the free base have so far proved 
unsuccessful. 

Nitrosoparahydroxyphenylhydrazine, formed by the action of nitrous 
acid on the hydrochloride, separates in small, brownish crystals and has 
the peculiar penetrating odour of nitrosophenylhydrazine. A. W. C. 


Nitrosoalphylhydroxylamines., By Evcen BamBercer (Ber., 1898, 
31, 574—589).—When nitrosophenylhydroxylamine, NO-NPh-OH, 
is allowed to remain in benzene solution at 0° or at the ordinary tem- 
perature, it decomposes ; gas is evolved, consisting chiefly of nitrogen, 
but containing also carbonic anhydride and a little nitric oxide; a 
solid deposit is gradually formed, which at first is mainly diazo- 
benzene nitrate, but afterwards contains dipara- and orthopara-dinitro- 
diphenylamine, paranitrodiphenylamine, and in one case the nitros- 
amine of the last substance; the mother liquor is found to contain 
nitrosobenzene and phenol. The diparanitrodiphenylamine is the 
main product, and the reaction in question even affords a convenient 
method of preparing it. The diazobenzene nitrate and phenol, and 
the nitrosobenzene are doubtless secondary products due to the 
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action of nitrous acid on the nitrosophenylhydroxylamine, for a 
special experiment showed that the reaction between these two 
substances results in the formation of diazobenzene nitrate together 
with a little nitrosobenzene. Nitrosophenylhydroxylamine, or, rather 
its potassium salt, is reduced by sodium amalgam at 0° to the iso- 
diazotate and, in part, to phenylhydrazine, but no normal diazotate is 
formed ; nitrosoparatolylhydroxylamine behaves in precisely the same 
manner. Potassium permanganate oxidises the potassium salt of 
nitrosophenylhydroxylamine at 0° to nitrosobenzene and potassium 
nitrite; the same product is obtained when sodium hypochlorite is 
used as the oxidising agent. 

Nitrosophenylhydroxylamine can be converted into the methylic 
ether by treating its potassium salt with methyl alcoholic, or its 
silver salt with ethereal, methylic iodide, as well as by treating the 
hydroxylamine itself with diazomethane in ethereal solution (Abstr., 
1897, i, 40). In all cases, the same oxygen-ether is obtained ; in this 
paper, it is formulated as O:NPh:N-OMe, whereas in the former 
paper equal, if not greater, prominence was given to the formula 


o<Fn . This ether, in moist ethereal solution, is reduced by 
N-OMe 
aluminium amalgam at a temperature below 0° to diazobenzene 
methylic ether, NPh:N-OMe ; by zine dust in aqueous alcoholic solu- 
tion containing ammonium acetate, as well as in dilute acetic acid 
solution, to diazonium acetate; and by sodium amalgam in aqueous 
alcoholic solution, to phenylhydrazine. It is hydrolysed by aqueous 
methyl alcoholic potash, and by aluminium chloride in benzene 
solution, nitrosophenylhydroxylamine being formed. 
Nitrosoparabromophenylhydroxylamine, C,H,Br-N(NO):OH, is ob+ 
tained by adding sodium nitrite to a cooled solution of parabromo- 
phenylhydroxylamine in aqueous alcoholic hydrochloric acid ; it melts 
at 81—82°; its potassiwm and silver salts were prepared. By treat- 
ment of the latter with methylic iodide, as well as from the hydroxyl- 
amine itself with diazomethane, the methylic ether was obtained ; this 
melts at 84-5—-85°5°, and is volatile with steam. In its properties, 
it resembles the compound containing no bromine; it does not give 
the Liebermann nitroso-reaction ; it is so stable that it crystallises 
unchanged from a hot solution of potassium dichromate and sulphuric 
acid ; it is reduced by aluminium amalgam to parabromodiazobenzene 
methylic ether, and by sodium amalgam to parabromophenylhydrazine, 
and it is hydrolysed by aqueous methy] alcoholic potash to nitrosopara- 
bromophenylhydroxylamine. C. F. B. 


Iodine Substitution Products of some Aromatic Alcohols, 
Aldehydes, and Acids. By Jonannes Seipex (J. pr. chem., 1898, 
57, 204—206).—When an alcoholic solution of saligenin is treated 
with iodine in the presence of mercuric oxide, a mixture of the mono- 
and di-iodo-derivatives is obtained, which can be separated by means 
of the difference in their solubilities in warm sodium hydroxide, and 
purified by recrystallisation from water. 

odosaligenin forms glistening leaflets melting at 138° and the 
di-iodo-derivative needles melting at 106°, 
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Di-iodosalicylaldehyde, obtained in a manner similar to the above, 
melts at 108°; its phenylhydrazone crystallises from acetic acid in 
yellow needles melting at 167°5°; its hydrazone forms small, yellow 
granules, decomposing without melting at 200°; its oxime, small, 
white needles, decomposing without melting at 210°, and its condensa- 
tion products with aniline and paratoluidine crystallise from alcohol 
in orange-yellow needles, both melting at 147'5°. Iodosalicylaldehyde 
could not be obtained in a pure state. 

Di-iodoparahydroxybenzaldehyde forms white needles melting and de- 
composing above 190°; the oxime crystallises in small, white needles 
melting and decomposing at 210°; the phenylhydrazone, yellow needles 
melting at 159°; the anilide, beautiful, dark violet plates melting at 
166°; the paratoluidide, steel-blue leaflets melting at 190°, whilst the 
paranitranilide forms a red, crystalline powder melting and decom- 
posing at 210°. No condensation product could be obtained with 
orthonitraniline. 

No iodine derivatives of anisaldehyde could be obtained when using 
the above method, but on heating under pressure with iodine and iodic 
acid, iodanisaldehyde melting at 107—108° is obtained, together with 
a large amount of iodanisic acid; the latter is being further in- 
vestigated, as also is the action of iodine on coumarin under varying 
conditions. A. W. C. 


The Silver Salt of 4-Nitro-2-amidobenzoic Acid and its 
Behaviour with Alkylic and Acidyl Haloids. By Henry L. 
WHEELER and Bayarp Barnes (Amer.-Chem. J., 1898, 20, 217—222). 
—4-Nitro-2-acetamidobenzoic acid, prepared by oxidising 4-nitro-2- 
acetotoluidide with 1 per cent. potassium permanganate, crystallises 
from alcohol in pale yellow needles, melts at about 215°, and is con- 
verted into its sodiwm salt, a bright yellow powder, by adding sodium 
ethoxide to its aleoholie solution ; the silver salt is a yellow powder, 
which is not affected by light. 

Curtius (Abstr., 1884, 1306) has prepared the ethylic and methylic 
salts of acetamidoacetic acid by treating the silver salt of the latter 
with ethylic or methylic iodide respectively. The authors find 
similarly that when either of the salts described above is heated with 
ethylic iodide in a sealed tube at 190°, ethylic 4-nitro-2-acetamido- 
benzoate is formed, which crystallises from alcohol or light petroleum 
in bright yellow plates or flattened prisms, and melts at 112°; cold 
sodium hydroxide converts this into sodium 4-nitro-2-acetamidobenzoate, 
whilst alcoholic sulphuric acid removes the acetyl group only. 4-/Vitro- 
2-amidobenzoic acid erystallises from alcohol in bright red needles, and, 
when heated, darkens at 260°, and melts and decomposes at 264°. The 
ammonium salt is readily soluble in water, and the same is true of the 
sodium salt although it is sparingly soluble in alcohol ; the silver salt 
is a pinkish powder which darkens on being heated ; the methylic salt, 
prepared by boiling the acid with methylic alcohol and sulphuric acid, 
erystallises from aleohol or light petroleum in dark-orange needles, 
and melts at 157°; the ethylic salt forms dark-orange plates and 1s 
easily soluble in alcohol and benzene. 

On heating silver 4-nitro-2-amidobenzoate with acetic chloride, the 
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acetyl derivative of the acid is alone obtained, no mixed anhydride 
being formed ; silver anthranilate behaves similarly under the same 
conditions. 

Silver 4-nitro-2-amidobenzoate, on being heated during three 
days with ethylic iodide, is converted into a mixture of 4-nitro-2-ethyl 
amidobenzoic acid and its ethylic salt; the former crystallises from 
alcohol and benzene in golden-yellow plates, and melts at 223°, whilst 
the latter, which is formed in smaller quantity, separates in pale 
yellow needles and melts at 80°. The action is therefore analogous to 
that of ethylic iodide on the alkali salts of the amidobenzoic acids. 

W.A. D. 


Synthesis of 3-Hydroxyflavone. By T. Emiewicz and 
SraNISLAUS VON Kostaneckr (Ber., 1898, 31, 696—705).—2-Acetoxy- 
benzylideneacetophenone dibromide reacts with alcoholic potash, 


yielding a-coumary] phenyl ketone, OH, <Gyq>C-0OPh, (Abstr., 1896, 


i, 239). Benzylidene-resacetophenone monethylic ether, 
OEt: C,H,(OH):CO:CH: CHPh, 

is obtained in the form of its sodium derivative when resacetophenone 
monethylic ether (10 grams) and benzaldehyde (5°9 grams) are 
dissolved in alcohol, and 50 per cent. sodium hydroxide (20 grams) is 
added to the warm solution, the whole being kept in a warm place for 
some time. The free monethylic ether is precipitated on the addition 
of dilute acid, and, after recrystallisation from alcohol, forms yellow 
needles melting at 104°; it is insoluble in cold aqueous alkalis, and 
is decomposed by boiling sodium hydroxide solution. Its acetyl 
derivative crystallises in yellow needles melting at 74—75°, and yields 
a dibromide crystallising in needles and melting at 118—119°. When 
the alcoholic solution of this dibromide is treated with potassium 


hydroxide, S-ethoyflavone, OB CHy< oer” is formed ; this crystal- 


lises from alcohol, or, still better, from benzene, in needles’ melting at 
138—139° and does not resemble Briill and Friedlinder’s 3-methoxy- 
flavone (Abstr., 1897, i, 221), which is in reality 3-methoxybenzylidene 
coumaranone. Briill and Friedlinder’s compound yields a yellow 
solution with sulphuric acid, whereas ethoxyflavone gives a pale blue 
solution with an extremely characteristic blue fluorescence. When 
fused with potash according to Piccard’s method, ethoxyflavone yields 
acetophenone, resacetophenone monethylic ether, resacetophenone, 
resorcinol, and benzoic acid. When boiled with concentrated sodium 
ethoxide solution, it is decomposed quantitatively into resacetophenone 
monethylic ether and benzoic acid. 

3-Hydroxyflavone, which is obtained when the ethoxy-derivative is 
boiled for several hours with hydriodic acid (1-7), is best separated 
from any of the unaltered compound by the aid of dilute sodium 
hydroxide ; it crystallises from alcohol in colourless needles melting at 
240° ; its solutions in alkalis are of a pale yellow colour and exhibit no 
fluorescence, whereas its sulphuric acid solution is colourless and has a 
strong blue fluorescence. Its acetyl derivative crystallises in 
colourless needles melting at 129—130°. 

Piperonal-resacetophenone monethylic ether, 
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OEt: C,H,(OH):CO-CH: CH-C,H,<p>CH,, 


4 
obtained from piperonal and resacetophenone monethylic ether in the 
presence of strong alkali, crystallises in large yellow or orange 
coloured plates and melts at 160°; it is insoluble in aqueous alkalis, 
and on boiling with sodium hydroxide solution is decomposed. Its 
acetyl derivative crystallises in yellow needles melting at 100—101°, 
and yields a dibromide crystallising in colourless needles and melting at 
130°. The dibromide, when treated with alcoholic potash, yields a 
compound, C,,H,,0;. J.d.5. 


Synthesis of Flavone Derivatives. By W. Ferverstein and 
STANISLAUS VON Kostaneck! (Ber., 1898,31, 710—719.)— Phenacylidene- 
Jlavene, C,,.H,,0,, obtained when 2-hydroxybenzylidenediacetophenone 
is boiled for a short time with 10 per cent. hydrochloric acid, 
erystallises from alcohol, in which it is fairly readily soluble, in intensely 
yellow needles melting at 131°; the crystals are coloured orange by 
concentrated sulphuric acid, and the acid solution has a yellow colour 
and blue fluorescence. 2-Bromophenacylideneflavene, C,,.H,,BrO,, is 
obtained in a similar manner from Cornelson and Kostanecki’s 
5-bromo-2-hydroxybenzylidenediacetophenone ; it is advisable, however, 
to add a small quantity of alcohol to facilitate the reaction. It 
erystallises in reddish-yellow needles, melts at 169—170°, is turned 
orange coloured by sulphuric acid, in which it dissolves, giving a yellow 
solution with a green fluorescence. Parahomosalicylaldehyde yields 
two condensation products with acetophenone. When Bablich and 
Kostanecki’s method (Abstr., 1896, i, 239) is employed, 2-Hydrowy- 
5-methylbenzylideneacetophenone, OH*C,H,Me*‘CH:CH:COPh, is the 
chief product ; it crystallises from alcohol in yellow plates, melts and 
decomposes at 146°, dissolves in dilute sodium hydroxide solution, and, 
on the addition of concentrated alkali, a yellowish-red sodiwm 
derivative crystallises out. Its acetyl derivative, obtained by the 
action of acetic anhydride and dry sodium acetate, crystallises in long, 
yellowish, glistening prisms. 

When parahomosalicylaldehyde (1 mol.) reacts with acetophenone 
(2 mols.) in the presence of an excess of sodium hydroxide (Abstr., 
1896, i, 240), the chief product is 2-hydroxy-5-methylbenzylidenediaceto- 
phenone, OH: C,H,Me-CH(CH,COPh),, which crystallises from alcohol 
in short, colourless prisms melting at 151°. When boiled with hydro- 
chloric acid, it yields 2-methylphenacylideneflavene, C,,H,,MeO,, which 
crystallises in thin, glistening, yellow needles melting at 156—157°. 
4’: 4”-Dimethylphenacylideneflavene, C,,H,,Me,O,, obtained from 2-hy- 
droxybenzylidenebismethy] paratolyl ketone, crystallises from alcohol in 
reddish-yellow needles melting at 145°. 

Bromosalicylaldehyde (COH : OH : Br=1 : 2:5) reacts with paratoly! 
methyl ketone, yielding 5-bromo-2-hydroxybenzylidenemethyl paratolyl 
ketone, OH: C,H, Br CH: CH: CO-C,H,Me, which crystallises in yellow 
needles melting and decomposing at 196°, and 5-bromo-2-hydroxybenzyl- 
idenebismethyl paratolyl ketone, OH: C,H,Br:-CH(CH,°CO-C,H,Me)., 
erystallising in colourless plates and melting at 158°. The two 
compounds are readily separated by the aid of warm sodium hydroxide 
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solution, in which the former compound is readily soluble. 5-Bromo-2- 
acetoxybenzylidenemethyl paratolyl ketone, 

OAc: O,H,Br* CH: CH: CO:C,H,Me, 
meltsat 153°. 2-Bromo-4':4’-dimethylphenacylideneflavene crystallises in 
yellow needles melting at 176—177°. 

These phenacylideneflavene derivatives are stable towards aqueous 
potash, but are readily hydrolysed by sodium ethoxide. When phenacyl- 
ideneflavene (10 grams) was heated for several hours on the water bath 
with 20 grams of sodium dissolved in 200 grams of alcohol, the 
products isolated were acetophenone, orthohydroxyacetophenone, and 
benzoic acid. Orthohydroxyacetophenone is a colourless oil boiling at 
218°; it yields a sparingly soluble yellow sodiwm derivative, gives a 
violet coloration with ferric chloride, and reacts with an alcoholic 
solution of benzaldehyde in the presence of sodium hydroxide, yielding 
2'-hydroxybenzylideneacetophenone, OH*C,H,-CO-CH:CHPh, which 
erystallises in yellow needles melting at 88—89°. It dissolves slowly 
in cold sodium hydroxide, readily when gently warmed, and is 
decomposed when boiled with the alkali. 2-Bromophenacylideneflavene, 
when hydrolysed in a similar manner, yields acetophenone, benzoic acid, 
and 5-bromorthohydroxyacetophenone ; the latter crystallises from alcohol 
in colourless needles, melts at 61—62°, yields a sparingly soluble, 
crystalline sodium derivative, and reacts with benzaldehyde in the 
presence of 50 per cent. sodium hydroxide solution, yielding 5’-bromo- 
2' -hydroxybenzylideneacetophenone, which crystallises from alcohol in pale 
yellow needles melting at 107—108°. 

The hydrolysis of phenacylideneflavene above described agrees with 

CPh:CH 
the constitution, pe >C:CH:COPh, which the authors suggest. 

In the formation of. phenacylideneflavene from hydroxy benzylidene- 
diacetophenone, acetophenone is always formed, together with another 
substance, which the authors have proved to be 2-/ydroxybenzylaceto- 
phenone, OH:C,H,*CH,*CH,*COPh; this crystallises in colourlesss 
plates melting at 91—-92°, and its acetyl derivative crystallises in 
colourless needles and melts at 65—66°. 5-Bromo-2-hydroxybdenzyl- 
acetophenone, a bye-product obtained in the preparation of 2-bromo- 


phenacylideneflavene, melts at 94—95°, and its acetyl derivative at 67°. 
J.J.8. 


Hydroxybenzylidenebromindanones. By W. Kutopski and 
STANISLAUS VON KostTanecki (Ber., 1898, 31, 720—726).—Von Miller 
and Rodhe’s 2-bromindanone (Abstr., 1890, 1139) is best prepared by 
adding parabromophenylpropionic acid to sulphuric acid previously 
heated to 145°; the temperature, which falls slightly, is again brought 
to 145°, and when cold the mixture is poured into water. 


2-Bromobenzylideneindanone, C,H,B Col C:CHPh, is obtained 


when 10 per cent. aqueous sodium hydroxide is added to a warm 
alcoholic solution of the above compound and benzaldehyde ; it 
crystallises in small, colourless, glistening needles melting at 
162—163°, and dissolves in concentrated sulphuric acid, yielding an 
tense yellow solution, 
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The three hydroxybenzaldehydes also react with bromindanone in 
the presence of alkali; the yields in the cases of the ortho- and meta- 
compounds are good, but with the para-compound a considerable 
amount of a substance which is insoluble in alkali is formed. Other 
hydroxyaldehydes which have a hydroxy-group in the para-position, 
react in the same manner as parahydroxybenzaldehyde. Such aldehydes, 
however, react readily with bromindanone when alcoholic solutions of 
the aldehyde and indanone derivative are boiled with fuming hydro- 
chloric acid. 

2-Bromo-2'-hydroxybenzylideneindanone, . 

C,H Br<Ua2>C:CH-C,H,-0H, 
is obtained in the form of its sparingly soluble sodium derivative 
when a warm alcoholic solution of equivalent quantities of salicyl- 
aldehyde and bromindanone is treated with 50 per cent. sodium 
hydroxide (twice the weight of the aldehyde employed). The free 
hydroxybromobenzylideneindanone crystallises in glistening, ‘yellow 
needles which carbonise at about 220° ; its sulphuric acid solution has 
an orange colour. The acetyl derivative, 
O,H,Br< {2 >C:0H-C,H,-OAe, 
crystallises in colourless needles melting at 142°. 
2-Bromo-3'-hydroxybenzilideneindanone crystallises from alcohol in 
long, glistening needles melting at 239°, and yields an acetyl derivative 
crystallising in colourless plates and melting at 173—174°. 
2-Bromo-4'-hydroxybenzilideneindanone crystallises in minute, pale 
yellow needles melting at 252°; its solution in sodium hydroxide has 
a reddish-yellow colour, and its solution in concentrated sulphuric acid 
a yellow colour. Its acetyl derivative, which is very sparingly soluble 
in hot alcohol, crystallises from glacial acetic acid in colourless needles 
melting at 226—227°. 

2-Bromo-3' : 4'-dihydroxybenzylideneindanone, obtained from proto- 
eatechuic aldehyde and bromindanone by the aid of fuming hydro- 
chloric acid, crystallises from alcohol in brownish-yellow needles 
melting at 279—280°; its sodium hydroxide solution is purple, 
and its sulphuric acid solution yellow. It is a dye, its alumina 
lake having a yellow to pale orange colour, whereas the alumina 
lake of 4’: 4’-dihydroxybenzylideneindanone is red. The diacetyl 
derivative crystallises from glacial acetic acid in needles melting at 
153°. 

2-Bromo-4'-hydroxy-3' -methoxybenzylideneindanone, 

O,H,Br<(Q>0:CH-C,H,(OMe)-OH, 


from vanillin and bromindanone, crystallises in large, yellow needles 
melting at 254—255°, and yields a sparingly soluble sodiwm derivative. 
Its acetyl derivative melts at 201—202°. 

2-Bromo-3' -4' -dihydroxybenzylideneindanone methylenic ether, 


C,H, Br< Cite >0: CH: 0,H,<p>CH,, 
obtained from the action of piperonal on benzaldehyde in the presence 
of dilute alkali, crystallises from a mixture of acetic acid and alcohol 
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in glistening, straw-yellow needles melting at 223—224°; its sulphuric 
acid solution has a bright, cherry red colour. 

These bromhydroxybenzylideneindanones differ from the simple 
hydroxybenzylideneindanones in their stability towards alkalis, and 
resemble more the hydroxybenzylidenecoumarones. All three groups 
of compounds resemble one another in their colour reactions; hydroxy- 
benzylideneacetophenones also give similar colorations with sulphuric 
acid. All these compounds contain the double chromophore CO-C°C, 

J. J. 8. 


2-Hydroxydibenzylideneacetone. By Sranistaus von Kosta- 
yeckI and D. Maron (Ber., 1898, 31, 726—730).—Haller and 
Kostanecki (this vol., i, 201) have already shown that compounds 
containing the chromophore CO-C:C:C:C are more deeply coloured 
than those with the simpler chromophore,CO°C:C. Experiments 
have been made to see whether this is also true of the complex 
chromophore C:C-CO:C:C, but no definite conclusions can be deduced 
from the results obtained. 


Benzylidenepiperonalacetone, CHPh:CH: CO-CH:CH:0,H,<p>CH,, 


obtained from piperonal and benzylideneacetone, or from benzaldehyde 
and piperonalacetone by Claisen and Ponder’s method, melts at 115°; 
it dissolves in concentrated sulphuric acid, yielding a magenta-coloured 
solution, and, on the addition of water, a dark-coloured, flocculent 
precipitate is thrown down. 

2-Hydroxydibenzylideneacetone, OH+C,H,-CH:CH:CO-CH:CHPh, 
is obtained when 2-hydroxybenzylideneacetone (10 grams) and benz- 
aldehyde (6°5 grams) are dissolved in 130 grams of alcohol, the solu- 
tion treated with 10 per cent. sodium hydroxide (100 grams), and at 
the end of 24 hours poured into dilute hydrochloric acid ; it crystal- 
lises from benzene in yellow plates, and has the same melting point 
as 2-hydroxybenzylacetone (139°). Its alkali solutions are coloured 
reddish-yellow, as is also its solution in concentrated sulphuric acid ; 
the addition of water to the latter gives a red precipitate. Its acetyl 
derivative crystallises from alcohol in pale yellow needles melting at 
72—73°. The alkali solutions of 2-hydroxydibenzylideneacetone are 
deeper coloured than those of 2-hydroxybenzylideneacetophenone, or of 
2'-hydroxybenzylideneacetophenone, probably owing to the fact that 
it contains the chromophore C:C in addition. 

2-Hydroxybenzylidenepiperonalacetone, 


OH: (,H,: CH:CH: CO-CH:CH: C,H,<0>CH,, 


crystallises from benzene in small, yellow crystals, melts at 168°, dis- 
solves in alkalis, yielding yellowish-red solutions, and in concentrated 
sulphuric acid giving a reddish-purple solution ; its acetyl derivative 
crystallises in amber-yellow crystals melting at 144—145°. 
2-Ethoxybenzylidenepiperonalacetone crystallises from alcohol in yellow 
needles melting at 90°. J.J. 8. 


a-Naphthaflavone. By Sranistaus von Kostaneck! (Ber., 1898,31, 
705—709).—2-Benzylideneacetyl-1-naphthol, OH: C,,H,* CO-CH:CHPh, 
is obtained as a red precipitate when 2-aceto-l-naphthol (10 grams), 
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benzaldehyde (6 grams), and warm alcohol (100 grams) are treated 
with 50 per cent. sodium hydroxide (20 grams) and the mixture 
warmed for an hour on the water bath and then poured into cold 
water ; it crystallises from alcohol in orange-coloured plates, melts at 
125—126°, and dissolves in concentrated sulphuric acid to a yellowish- 
red solution. Its acetyl derivative crystallises from dilute alcohol in 
yellow plates, melts at 95—96°, and yields a dibromide crystallising 
from a mixture of alcohol and benzene in colourless needles melting 
at 186—187°. 
O—CPh 
a-Naphthaflavone, CHa. 
bromide is suspended in alcohol and 30 per cent. potassium hydroxide 
(3 mols.) is added, the mixture well shaken, the clear solution poured 
into water and the precipitate thus obtained crystallised several times 
from alcohol. It forms pale yellow plates melting at 154—156°, and 
dissolves in concentrated sulphuric acid, yielding a yellow solution 
with a green fluorescence. When hydrolysed by boiling with concen- 
trated sodium ethoxide, it yields 2-acetyl-l-naphthol and benzoic acid. 


2-Piperonalacetyl-1-naphthol, OH-C,,H,* CO-CH:CH: 0,H,<p>CH,, 


erystallises from a mixture of acetic acid and alcohol in pale red 
needles melting at 154—155° ; it is insoluble in aqueous alkalis, and 
its sulphuric acid solution has a red colour. Its acetyl derivative 
crystallises in orange-coloured needles melting at 129—130°, and 
yields a dibromide crystallising from a mixture of chloroform and ether 
in yellow crusts, which decompose at 160°. 3’-4'-Dihydroxy-a-naphtha- 
Jlavone methylenic ether, CH, <O>0,H," Se obtained by the 
action of potassium hydroxide on the dibromide, crystallises from its 
pyridine solution on the addition of alcohol in glistening, yellow 
needles, melting at 253—254°. It is sparingly soluble in alcohol, 
more readily in benzene or acetic acid; its alcoholic solution has a 
blue fluorescence. It dissolves in concentrated sulphuric acid, yielding 
a yellow solution with a feeble green fluorescence which disappears after 
some time. When hydrolysed with sodium ethoxide, it yields 2-acety!- 
l-naphthol and piperonylic acid. J.J.8. 

Ketones obtained from the Violet, and the Compounds of 
the Citral (Geranaldehyde) Series related to them. By J.C. W. 
FERDINAND TIEMANN (Ber., 1898, 31, 808—866. Compare Abstr., 1895, 
i, 530).—This paper summarises the investigations of the fragrant oil 
of dried iris root which have been carried on during the past five years. 
The greater part of the information relating to citral, geraniol, linalool, 
and geranic acid has already appeared. 

Pseudoionone is the product of alkaline condensation of citral with 
acetone (Tiemann and Kriiger, Abstr., 1894, i, 82). Under the influ- 
ence of acids and of alkalis, it readily passes into the isomeric cyclic 
ketone ionone. The statement that it does not combine with hydrogen 
sodium sulphite is only true in the case of cold solutions, as, when 
boiled with the liquid, the ketone enters into combination; on liberating 
it from the product, it boils at 143—145° under a pressure of 12 mm., 


»is obtained when the above di- 
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has the sp. gr.=0°8984, and the refractive index [mn ],)=1-53346. 
Neither the oxime nor the phenylhydrazone is suited to the isolation 
of pseudoionone, difficulty being experienced in regenerating the ketone 
uncontaminated with ionone. The semicarbazone melts at 142° after 
recrystallisation from alcohol, benzene, and petroleum successively ; 
it is very readily hydrolysed in alcoholic solution by an equivalent 
amount of sulphuric acid, yielding pseudoionone in a form which boils 
at 146—148° under a pressure of 12 mm., has the sp. gr. = 0°898, and 
the refractive index [m],=1:5274. The parabromophenylhydrazone 
crystallises with difficulty, and after recrystallisation from petroleum 
melts at 102—104°; as the corresponding derivative of ionone crystal- 
lises very readily, a convenient method of detecting pseudoionone con- 
sists in acting on it with dilute acid, and preparing the bromophenyl- 
hydrazone of the ionone thus produced. A more rapid process for the 
detection of pseudoionone consists in transforming the ketone into 
B-ionone (following abstract) by the agency of concentrated sulphuric 
acid, and converting the product into the semicarbazone (m. p. 148°); a 
third method consists in converting the ketone by means of hydriodic 
acid into the hydrocarbon ionene, oxidising the latter to ioniregene- 
tricarboxylic acid, and preparing the anhydride (m. p. 214°). 

Pseudoionone is slowly oxidised by an ice cold 2 per cent. solution 
of potassium permanganate ; on further oxidation of the filtrate with 
chromic acid, acetone, acetic, and levulinic acids are produced (com- 
pare Abstr., 1895, i, 646). In consideration of this behaviour, the 
author represents the constitution of pseudoionone by the formula 
CMe,: CH: CH, CH,* CMe:CH: CH:CH: COMe (compare Abstr., 1894, 
i, 82). 

Methods of detecting ionone are described (compare Tiemann and 
Kriiger, Abstr., 1895, i, 530), and the constitution of this substance is dis- 
cussed ; reasons are given in detail for ascribing to it the constitutional 


formula CH, OMe,-CH-OH-OH-COMe (compare Abstr., 1894, i, 83). 
CH, CH—CMe 
CH,°CMe,- CH————_-CO 
Hydroxyionolactone, | oMe-OH | is prepared by 
CH,—-_——_CH—_______O 
oxidising ionone with potassium permanganate ; it is sparingly soluble 
in water, from which it crystallises, melting at 130°. The lactone is 
very unstable, and quickly becomes yellow when exposed to air ; it 
gradually dissolves in caustic soda, but is reprecipitated on adding 
an acid. Treatment with hydrogen bromide converts it into the 
bromolactone, C,,H,,BrO,, and when this is boiled with caustic 
alkali, it yields a dihydroxydihydrocyclogeranic acid melting at 177°5° 
(compare Tiemann and Semmler, Abstr., 1894, i, 85). 
Geronic (4-dimethylheptan-6-onoic) acid, 
COMe: CH, CMe,° CH, CH,* COOH, 
which is also a product of the oxidation of ionone with potassium 
permanganate, is a colourless, viscous oil. The semicarbazone melts 
at 164°, Alkali hypobromite eliminates bromoform from geronic acid, 
giving rise to asymmetrical §-dimethyladipic acid. 
In addition to hydroxyionolactone and geronic acid, asymmetrical 
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a-dimethylglutaric and asymmetrical dimethylsuccinic acids are pro- 
duced by the oxidation of ionone. The formation of these substances 


is in agreement with the above expression of the constitution of 
ionone. M. O. F. 


Resolution of Ionone into Two Structurally Identical Forms, 
a-Ionone and f-Ionone. By J. C. W. Ferpinanp Tiemann (JBer., 
1898, 31, 867—881. Compare Abstr., 1895, i, 530).—Ionone is the 
ketone obtained by Tiemann and Kriiger on heating pseudoionone 
with dilute sulphuric acid and a small quantity of glycerol (Abstr., 
1894, i, 82). Employing concentrated sulphuric acid, de Laire 
obtained ionone in a form which scarcely differed from ordinary ionone 
in physical characteristics, but which yielded different derivatives with 
substituted ammonias (American Patent, No. 600429, 1898). The 
isomeride, which has been referred to as isoionone, is structurally 
identical with ionone, and probably differs from it in some stereo- 
chemical respect, depending on the disposition of the -CH:CH*COMe 

ba da ; CH, CMe, CH: CH-CH: COMe 
group in the formula CH,: CH= OMe 
two modifications of the ketone are now distinguished as a-ionone and 
f-ionone. 

a-lonone is prepared from commercial ionone by converting it into 
the oxime, crystallising this derivative from petroleum, and regene- 
rating the ketone with dilute sulphuric acid; it boils at 123—124°, 
and 134—136° under pressures of 11 mm. and 17 mm. respectively. 
It has the sp. gr.=0°932, and the refractive index [mn], =1°4980, 
whence the molecular refraction is 60°38 ; the value calculated for the 
formula C,,H,,O, with two ethylenic linkings, is 59°24. In certain 
respects the odour of a-ionone differs slightly from that of the 
isomeride. The owime crystallises when the solution in low-boiling 
point petroleum is cooled with a freezing mixture; the derivative of 
B-ionone does not separate, and consequently may be removed from 
the isomeric substance. The oxime melts at 89—90°. The semi- 
carbazone dissolves more readily than B-ionone semicarbazone in petro- 
leum ; it melts at 107—108° (compare Abstr., 1895, i, 530). The 
purabromophenylhydrazone crystallises readily from glacial acetic acid, 
and from methylic and ethylic alcohols; it softens at 135°, and melts 
at 142—143°. a-Jononeowimeacetic acid, C,,H,):N-O-CH,* COOH, is 
prepared from the oxime and chloracetic acid ; it crystallises from petro- 
leum, and melts at 98—99°. a-Iononehydrazone, C,,H4-N*N:C,,H.); 
melts at 99°. Both a-ionone and f-ionone, when oxidised with potas- 
sium permanganate, yield the same products as ionone (preceding 
abstract), namely, hydroxyionolactone, geronic acid, asymmetrical 
B-dimethyladipic acid, and asymmetrical a-dimethylglutaric acid. 
Furthermore, the hydrocarbon ionene, obtained by the action of 
hydriodic acid on the ketone, differs in no respect from ionene prepared 
from f-ionone. 

8-Ionone is obtained from the mixture of ketones by means of the 
semicarbazone, which crystallises more readily than the corresponding 
derivative of the a-ketone ; it boils at 127—128°5°, 134:5—135°5°, and 
140°, under pressures of 10 mm., 14°5 mm., and 18 mm. respectively, 


for ionone. The 
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It has the sp. gr. = 0°946, and the refractive index [”])=1'521, whence 
the molecular refraction is 61°70. The oxime is an oil, but yields the 
oximeacetic acid, which crystallises from petroleum in leaflets, and melts 
at 103°. The semicarbazone melts at 148—149°, and becomes yellow 
on exposure to air. The parabromophenylhydrazone crystallises from 
petroleum in large, rectangular plates, and melts at 115—116° ; whilst 
the hydrazone separates from alcohol in shortened, rhombic prisms, and 
melts at 104—105°. M. O. F. 


Constitution of Isogeranic (Cyclo-Geranic) Acid. Iso- 
geranionitrile. By J. C. W. Ferpinanp Tiemann and R. ScuMipT 
(Ber., 1898, 31, 881—890. Compare Tiemann and Semmler, Abstr., 
1894, i, 85).—By studying the products of oxidation of isogeranic acid, 
the authors have shown that this compound has the constitution 


CH,*CMe,*C-COOH . , eile. 
expressed by the formula d H,*C H,—CMe ; dihydroxydihy 
isogeranic acid (doc. cit.), therefore, has the constitution 
CH,*CMe,-O(OH)-COOH 
CH,:CH,-CMe-OH — 
Isogeronic (2-dimethylheptan-6-onoic) acid, 
OMe-CH,°CH,°CH,*CMe,*COOH, 
is produced from isogeranic acid by further oxidising with chromic acid 
the products obtained by oxidising geranic acid with potassium perman- 
ganate ; it is a viscous, colourless oil, which dissolves readily in water, 
alcohol, and ether. The semicarbazone is almost insoluble in ethylic 
acetate, but crystallises from alcohol in leaflets and melts at 198°. 
Oxidation of isogeronic acid with alkaline hypobromite eliminates one 
methyl group, giving rise to unsymmetrical a-dimethyladipic acid, which 
crystallises from benzene in needles, and melts at 87°; its silver 
salt is somewhat soluble in boiling water. The remaining products of 
oxidation of isogeranic acid are unsymmetrical a-dimethylglutaric and 
a-dimethylsuccinic acids. 
The authors refer to the paper of Barbier and Bouveault on 
isogeranionitrile (Abstr., 1897, i, 537). M. O. F. 


A Resinous Substance from Beetroot Juice. By Epmunp 
0. von Lippmann (Ber., 1898, 31, 674—678).—The author describes an 
acid which he obtained in the form of a calcium salt when the juice 
from certain beetroots was passed over animal charcoal. In many 
respects it resembles Andrlik and Votoéek’s compound (Zeit. Zucker- 
ind. Béhm., 20,248). Neither the acid nor its calcium salt could be 
obtained in a crystalline form, and they were not analysed. When 
oxidised with nitric acid, it yields isophthalic acid; when fused with 
potash, the chief product is protocatechuic acid, and on boiling with 
alkali or barium hydroxide, it yields caffeic acid. J.Jd.8. 


Ouabain. By Abert Arnaup (Compt. rend., 1898, 126, 346—349). 
—Ouabain, when crystallised from aqueous solutions, can form 
three different hydrates, according to the temperature at which 
crystallisation takes place. The hydrate, C,,H,,0,,+9H,O, forms 
between 10° and 20°, and crystallises in quadratic tables, in which, 
according to Wyrouboff, [a:c:1:1°6003). 
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The hydrate that forms at about 30° contains 4H,O, and that 
which is formed at about 60° contains 3H,O. The rotatory power of 
ouabain in aqueous solution is [a])= — 30°6°. 100 c.c. of water dissolve, 
at 8°, 0°66 gram of ouabain ; at 14:5°, 0°93 gram, and at 30°, 1°57 
grams. Cryometric observations with aqueous and acetic acid solutions 
confirm the molecular weight previously attributed to the compound. 

When hydrolysed with dilute acids, ouabain yields rhamnose and a 
red resin, which is doubtless a product of the polymerisation of the 
second product of the hydrolysis. Each molecule of ouabain yields 
one molecule of rhamnose. Emulsin, diastase and other soluble 
ferments have no action on ouabain, but certain microbes seem to be 
able to split it up into rhamnose and a crystalline product. 

Concentrated nitric acid converts ouabain into amorphous nitro- 
derivatives, large quantities of oxalic acid being formed if the liquid 
is heated. Dilute nitric acid yields crystallisable nitro-derivatives, 
which seem to be acidic in character, and are probably derived from the 
second product of hydrolysis. Bromine yields an amorphous deri- 
vative containing nearly 63 per cent. of the halogen. Alkalis form, 
with ouabain, compounds which are extremely soluble and are not 
erystallisable. Sodium and potassium in presence of alcohol yield 
compounds which seem to be of the type C,,H,,MO,,, and with an 
excess of the metals more hydrogen is displaced. Acetic anhydride 
between 30° and 70° yields an acetin, C,,H,,0,,Ac,, which crystallises 
in micaceous lamelle melting at 270—275°. C. H. B. 


Compounds from Lichens. By Oswatp Hesse (Ber., 1898, 31, 
663—665. Compare Abstr., 1897, i, 630).—Rhizocarpic acid has the 
formula C,.H,,O, (compare Zopf, Abstr., 1895, i, 297), and can readily 
be separated from parellic acid and rhizonic acid which accompany it in 
Rhizocarpon geographicum f. contiguum. Rhizonic acid, C,,H,,0,, forms 
prisms which are almost cubical, and melts and decomposes at 185°; 
when boiled with aqueous baryta, it yields carbonic anhydride, betorcinol 
and rhizoninic acid, C,)H,,0, which has the constitution of a methy/l- 
betorcinoleurboxylic acid, OH*C,H,(OMe):COOH. In a previous paper 
(Abstr., 1897, i, 255) ethylic hematommate is erroneously included 
among the naturally occurring derivatives of betorcinol instead of 
methylic betorcinolcarboxylate. A. H. 


The Lignone Colouring Matters and Corulignone. By Cari 
LIEBERMANN and Gustav CysuLsKI (Ber., 1898, 31, 615—621).— 
When cerulignone is treated with acids, derivatives of the colourless 
hydro-derivative are formed. A methyl alcoholic solution of hydrogen 
chloride converts it into chlorhydrocerulignone, 

OH: C,H,(OMe),* C,HCl(O Me),: OH, 
which crystallises in small, colourless needles and melts at 141°. 
When ethylic alcohol is employed, the methoxyl groups are replaced 
by ethoxy! and monochlorhydroethylcedriret, 

OH: C,H,(OEt),* C,HCl(OEt),° OH, 
is produced which crystallises in colourless needlesmelting at 129—130° 
and yields a diacetyl-derivative which crystallises in colourless needles 
and melts at 94—96°. When this compound is treated with alcoholic 
ferric chloride, it is not converted into the corresponding quinone, but 
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yields a compound which forms small, red crystals melting at 159°, and 
O 
probably has the constitution OH:C,HCI(OEt),° O,H,(OEt)<}. 


Aqueous hydrobromic acid converts cerulignone into a mixture of 
hydrocerulignone with brominated derivatives, whilst in alcoholic 
solution it yields a mixture of bromo- and dibromo-hydrocerulignone. 
Acetic acid yields colourless hydrocerulignone along with a dark 
brown oxidation product. The lignone colouring matters behave in a 
similar manner, but undergo change much more readily both in the 
presence of reducing agents and of acids. Thus the derivative of 
y-cumidine is converted by alcoholic sulphurous anhydride into /euco- 
heaamethyl-lignone blue, C,.H,,N,0O,, which crystallises in colourless 
needles, and is reconverted into the colouring matter by exposure to 
the air or by treatment with ferric chloride. Dimethyl-lignone blue 
(derived from paratoluidine) is converted by methylic alcoholic hydro- 
gen chloride into leucochlorodimethyl-lignone blue, C,,H,,CIN,O,, which 
is reconverted into the colouring matter by ferric chloride. The addi- 
tion of acids to these quinonic substances therefore converts them into 
colourless compounds, and this explains the fact that the colouring 
matters themselves in alcoholic solution, and their sulphonic acids in 
aqueous solution, readily decompose, especially in the presence of an 
acid, and are, on this account, valueless for dyeing. 

Dinitrodimethyl-lignone blue, C,,H,,N,O,, prepared from orthonitro- 
paratoluidine, melts at 783—80°. Methylenelignone blue, 

CH <Q 0H > CH,, 


prepared from diparadiamidodiphenylmethane, is strongly hygroscopic. 
H 


Phyllocyanic Acid and Phyllocyanates. By A. GuILLEMARE 
(Compt. rend., 1898, 126, 426—428.)—In order to prepare phyllo- 
cyanic acid, green leavesare treated at 90° with about one-quarter of their 
weight of sodium hydroxide solution of sp. gr.=1°056. The liquid is 
saturated with carbonic anhydride, the upper part of the vessel being 
left full of this gas, and an excess of hydrochloric acid diluted with 
100 vols. of water is added gradually, care being taken to avoid rise 
of temperature. The precipitated phyllocyanic acid is washed and is 
instantly and completely soluble, without decomposition, in a 1 per 
cent. solution of sodium or potassium hydroxide, or even ammonia. 
In order to purify it, the precipitate is treated with a dilute solution 
of an alkali carbonate in quantity insufficient to dissolve the whole of 
it, and this process may be repeated several times. 

The properties of the compound thus obtained are identical with 
those of Fremy’s phyllocyanic acid. The author has prepared, and 
will describe later, the phyllocyanates of the alkalis, alkali-earths, 
iron, aluminium, zinc, cadmium, copper, strontium, lead, mercury, 
silver, quinine, and cinchonine. C. H. B. 


Dihydropyrroline, Pyrrolidine, Tetrahydropyridine and Pi- 
Peridine Derivatives. By Anpreas Lipp (BSer., 1898, 31, 
589—591.)—The author expresses surprise at the invasion of his 
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domain by Hielscher (this vol., i, 338) and Ladenburg (ibid., 338, 339), 


and complains that the latter has misrepresented him in certain 
C. F. B. 


points. 


Halogen Derivatives of Pyridine. By P. F. Trowsrince and 
O. C. Dirent (J. Amer. Chem. Soc., 1897, 19, 558—575. Compare 
Abstr., 1896, i, 186 and 316, and this vol., i, 270).—Pyridine hydr- 
iodide dibromide, C;,NH;,HI,Br,, formed on passing carbonic anhydride 
saturated with bromine through an aqueous solution of pyridine 
hydriodide, crystallises from alcohol in reddish-brown plates and 
melts at 172—175°. Pyridine methiodide dibromide, C;NH,,MelI,Br,, 
prepared similarly, crystallises from absolute alcohol in orange-yellow 
needles and melts at 61—62°; pyridine ethiodide dibromide, 
C,NH,,EtI,Br,, separates from alcohol in orange-yellow crystals and 
melts at 25—26°. 

When chlorine is passed into aqueous pyridine hydriodide, a tri- 
chloride, C;NH,;,HI,Cl,, of the latter is formed, which crystallises 
from alcohol and melts at 176°. Pyridine methiodide tetrachloride, 
C,;NH,,MelI,Cl,, prepared similarly, is a canary-yellow powder, which 
melts at 185°, and is probably identical with the substance formed on 
passing chlorine into a mixture of pyridine methochloride iodochloride, 
and potash (Bally, Abstr., 1888, 964). Pyridine ethiodide tetrachloride, 
C,NH,,EtI,Cl,, melts at 123°. 

The authors were unable to prepare the compound, (C,NH,Br,),, HBr, 
obtained by Grimaux (Abstr., 1882, 1215) by acting on pyridine with 
bromine ; on passing bromine vapours through a solution of pyridine 
in chloroform, pyridine tetrabromide, C;NH,,Br,, separated. The 
latter melts at 58°5°, and on standing loses bromine and is converted into 
a dibromide, C;NH,,Br,, which melts at 94—95°. 

Pyridine hydrobromide forms colourless, transparent scales, and 
melts and decomposes at 200°. Pyridine methobromide, C;NH,;,MeBr + 
4H,O, prepared by passing methylic bromide through well-cooled 
pyridine, separates from alcohol in large crystals, and melts and par- 
tially decomposes at 135°5° ; pyridine ethobromide obtained by warm- 
ing pyridine with ethylic bromide, separates from alcohol in white 
crystals, and melts at 111—112°. 

Iodine dissolved in alcohol or potassium iodide solution, displaces 
the bromine of pyridine hydrobromide, forming the pyridine hydriodide 
periodides described in a former paper (this vol., i, 270). Under the 
same conditions, pyridine methobromide yields the pentiodide, 
C;NH,,Mel,1,, whilst from pyridine ethobromide an uncrystallisable 
product is obtained, which does not contain bromine and probably con- 
sists principally of the pentiodide, C;NH,,EtI,I,. 

A perbromide, (C;NH,,HBr),Br,, is formed when an excess of bromine 
is aspirated through aqueous pyridine hydrobromide ; it separates from 
alcohol in stable, dark-orange coloured crystals, melts at 125°, and is 
probably identical with the compound, (C;NH,Br,),,HBr, described by 
Grimaux (Joc. cit.) as formed by the action of bromine on pyridine, 
although the latter is stated to be unstable and to melt at 126°. When 
less bromine is used, pyridine hydrobromide gives rise to a monobromide, 
C,NH,,HBr,Br, which crystallises from alcohol and melts at 93°. 
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Pyridine methobromide dibromide, C,NH,,MeBr,Br,, separates from 
alcohol in orange-red crystals, but is decomposed by acetone, and melts 
at 66°. Pyridine ethobromide dibromide is similar to the methyl com- 
pound and melts at 35°. 

When chlorine is passed into aqueous pyridine hydrobromide, a 
somewhat unstable substance is formed which melts at 51° and probably 
has the composition C,;NH,,HCI,BrCl. Pyridine methobromide, 
under the same conditions, yields a dichloride, C,;NH,,MeBr,Cl,, 
which is not stable, whilst from pyridine ethobromide, the compound, 
C,NH,,EtBr,Cl,, is obtained. 

On adding an excess of alcoholic iodine to pyridine hydrochloride, 
the chlorine is eliminated and the heptiodide,* C;NH,,HI,I, (this vol., 
i, 270), melting at 71—72°, is obtained ; pyridine methochloride, under 
the same conditions, gives rise to pyridine methiodide tetriodide, whilst 
from pyridine ethochloride no definite compound could be prepared. 

Pyridine hydrobromide dibromide, C;NH,,HBr,Br, + 2H,O, formed on 
saturating with bromine a solution of pyridine in dilute hydrochloric 
acid, crystallises from alcohol in prisms and melts at 118—120°. On 
adding bromine to a chloroform solution of pyridine hydrochloride, the 
perbromide, C:NH,,HBr,Br, is formed ; it crystallises in stellar aggre- 
gates of golden needles and melts at 88°. Pyridine methochloride 
yields with bromine a yellow compound, probably C;NH,,MeBr,Br, 
which melts at 82—83°, and a crystalline, orange-coloured substance 
melting at 55°, which is free from chlorine, and is probably the com- 


pound described by Ostermayer (Abstr., 1885,813) as C,NH,,MeBr,Br,, 
melting at 48°. When, however, pyridine methobromide is brominated, 
the dibromide, C;NH,,MeBr,Br,, obtained melts at 66°. Pyridine 
ethobromide dibromide, C;NH, EtBr,Br,+2H,O, formed on passing 
bromine vapours through aqueous pyridine ethochloride, melts at 15°. 
Chlorine does not produce perchlorides with either pyridine hydro- 
chloride, methochloride, or ethochloride. W. A. D. 


Euphthalmine. By Car. D. Harries (Ber., 1898, 31, 665—666. 
Compare Abstr., 1897, i, 552).—Phenylglycolyl-N-methyl1-8-vinyldiace- 
tonalkamine has been found to be a powerful mydriatic, without 
affecting the accommodation, and has been termed euphthalmine. The 
hydrochloride, C,,H,;0,N,HCl, is a stable, snow-white, crystalline 
product, which, after recrystallisation, loses the deliquescent character 
possessed by the crude material precipitated by hydrogen chloride from 
an ethereal solution of the base. It melts at 183—184°, and is very 
readily soluble in water. The salicylate, C,,H,,0,N,C,H,(OH)*COOH, 
melts at 115—116°. A. H. 


y-Halogen-derivatives of Piperidine. By Hermann Pauty and 
Cart D. Harries (Ber., 1898, 31, 666—668). -y-Iodo- and y-bromo- 
piperidine can be obtained by the action of the corresponding hydracids 
on vinyldiacetonalkamine. y-lodotrimethylpiperidine, C,H,,NI,prepared 
by the action of hydriodic acid on either stereoisomeric form of vinyl- 
diacetonalkamine, is identical with the product obtained by E. Fischer 
by the addition of hydrogen iodide to the corresponding acetonine. 


* The melting point of this compound is given as 63—64° in the paper referred to. 
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y- Bromotrimothy piperidine, NA<E ATM ° CH? >CHBr, isa crystalline 
2 2 


mass melting at 16°; its hydrobromide, C,H,,N Br, HBr, is readily soluble 
in water and crystallises in pointed prisms, whilst the picrate forms 
brownish-yellow, quadratic tablets melting at 188—190°. The iodo- 
base reacts with silver mandelate to form vinyldiacetonine mandelate 
melting at 147°. A. H. 


Action of Bromine on Triacetonamine. By Hermann Pauty 
(Ber., 1898, 31, 668—674).—When aqueous triacetonamine is treated 
with a solution of bromine in aqueous potassium bromide, V-bromo- 
triacetonamine, CONGR CMON Br, is obtained as a pale yellow 
precipitate ; it erystallises in fong, ribbon-like forms melting at 44°, 
liberates iodine from potassium iodide, and does not form salts with 
acids. When the filtrate from this compound, or a solution of tri- 
acetonamine hydrobromide is treated in the same way with bromine, 
perbromotriacetonamine hydrobromide,C,H,,NO,HBr,Br,,is precipitated ; 
thiscrystallisesin golden yellow, flat needles, which decompose at 7 1—72°, 
and are so unstable that the compound could not be analysed. When 
the perbromide is heated at 80—90°, hydrogen bromide is evolved and 
dibromotriacetonamine hydrobromide, C,H,,NOBr,, HBr, formed, the 
same product being also obtained when bromine is added to a strongly 
acid solution of triacetonamine hydrobromide at 80—90°; it is sparingly 
soluble in most solvents, but crystallises from boiling hydrobromic 
acid in small, six-sided tablets, which decompose at 203°. The free base 
crystallises from benzene in slender needles, which have a satiny 
lustre and decompose at 140—150°. When either the free base or the 
hydrobromide is rapidly distilled with steam, an oil passes over which 
solidifies on standing, and then crystallises in pale emerald green prisms 
melting at 60—61°. This compound, which appears to be an isomeride 
of dibromotriacetonamine, dissolves in hydrobromic acid, forming @ 
solution from which it is reprecipitated by sodium carbonate. When 
dibromotriacetonamine is heated with water for some time and then 
distilled in steam, the oil which passes over contains no bromine, boils at 
about 170°, and has an odour resembling that of menthol. Owing to the 
small quantity obtained, the further properties of this compound could 
not beexamined. Dibromotriacetonamine reacts with silver benzoate to 
form benzoyloxybromotriacetonamine, C,,H.,.NO,Br, which crystallises 
in slender needles melting at 114°. Jmidotriacetonamine, C,H,,N,9, 
is formed by the action of ammonia on dibromotriacetonamine- 
hydrobromide, and erystallises in slender prisms, melts at 180—181°, 
readily sublimes in needles, turns litmus paper blue, and is poisonous. 
The hydriodide, C,H,,N,O0,HI, crystallises in needles and the platino- 
chloride, which is readily soluble in water, forms orange-coloured prisms; 
the hydrochloride and hydrobromide are both very readily soluble in 
water. The exact constitutions of dibromotriacetonamine and the imido- 
base have not yet been ascertained. A. H. 


Action of Phosphorus Pentachloride on 1-Alkylpyridones 
and 1-Alkylquinolones. By Orro Fiscner (Ber., 1898, 31, 
609—612. Compare Abstr., 1893, i, 282).—The alkylpyridones and 
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alkylquinolones are in many respects analogous to the aposafranones, 
but, as in the case of the last-mentioned compounds, it is doubtful 
whether they are ketones or anhydrides. The aposafranones, when 
ee with phosphorus pentachloride, yield dichlorides such as 


NOH H, 4 NPhCl, in which the two chlorine atoms have different 


functions, and would appear from this reaction to be anhydrides of the 


The following experiments were undertaken to 


ascertain how pyridones and quinolones behave with the same reagent, 
and it has been found that they lose an alkyl chloride and simply yield 
an a-substituted pyridine or quinoline, so that no conclusion can be 
drawn as to their constitution. 

a-Methylpyridone (Decker, Abstr., 1892, 729 ; 1893, i, 279), when 
treated with phosphorus pentachloride, forms methylic chloride and 
a-chloropyridine, identical with that described by von Pechmann and 
Baltzer (Abstr., 1892, 208). N-Methylquinolone and the correspond- 
ing ethyl derivative both yield a-chloroquinoline. 

This reaction affords an excellent method of preparing the a-chloro- 
derivatives of pyridine and quinoline, since the corresponding pyridones 
and quinolones are easily accessible. A. H. 


Influence of Constitution on the Formation of Ring Com- 
pounds. By Max Scuotrz (Ber., 1898, 31, 627—632. Compare this 
vol., i, 305).—The law previously formulated that ortho-xylylenic 
bromide reacts with ortho-substituted aromatic amines to form deriva- 
tives of xylylenediamine, but with all other amines to form derivatives 
of dihydroisoindole, has been confirmed by the examination of a 
number of different aromatic amines containing various groups in 
various positions to the ring. 

Aniline reacts with ortho-xylylenic bromide dissolved in alcohol or 
chloroform, to produce phenyldihydroisoindole, which melts when pure 
at 170—171° instead of 165° as previously stated. According to Leser 
(Abstr., 1884, 1313), the product consists of diphenylortho-xylylenedi- 
amine, melting at 172°, but a repetition of his experiment shows that 
the compound obtained by him was in reality the indole derivative. 


Metabromophenyldihydroisoindole, CH, <o4>N-C,H,Br, crystallises 


in colourless needles melting at 112°, whilst the parabromo-compound 
also forms needles and melts at 184°. Metachlorophenyldihydroisoin- 
dole crystallises in arborescent groups of needles melting at 101°, 
whilst the parachloro-compound crystallises in plates and melts at 170°. 
Metanitrophenyldihydroisoindole crystallises in orange-red, lustrous 
needles melting at 177°, whilst the paranitro-derivative crystallises in 
yellow needles. Orthonitraniline, on the other hand, yields diortho- 
nitrophenyla ylylenediamine, C,H,(CH,*"NH°C,H, -NO,), which crystal- 
lises in yellow needles melting at 211—212°. 

Orthamidobenzoic acid reacts like other ortho-substituted amines, 
and yields aylylenebisamidobenzoic acid, C oH,(CH,"NH°C,H,*COOH),, 
. Which is sparingly soluble in hot water and melts at 259—— 260°. The 
barium and calcium salts are soluble in hot water. With xylylenic 


384 ABSTRACTS OF CHEMICAL PAPERS. 


bromide, metamidobenzoic acid yields dihydroisoindolebenzoic acid, 
C,H, <py,2>N-CpH, COOH, which crystallises in colourless needles 


melting at 246—247°. The potassium, sodium, and ammonium salts 
are but sparingly soluble in water. A. H. 


The Base Prepared by E. Fischer from Methylketol and 
Methylic Iodide. By Kart Brunner (Ber., 1898, 31, 612—615).— 
The base, C,,H,,N, obtained by Fischer and Steche (Abstr., 1888, 298) 
by the action of methylic iodide on methylketol, has been hitherto 
regarded as trimethyldihydroquinoline, but it does not yield quinoline 
derivatives on oxidation, indolinone being produced (Ciamician, Abstr., 
1897, i, 101). 

This base is formed when methylisopropylmethylphenylhydrazone is 
treated with alcoholic zine chloride ; the hydriodide, therefore, has the 


constitution OH CMe, whilst the free base is either 


CH <Q ye OMe or OH,<Qy?>C:CHy. — 


Heumann’s Synthesis of Indigo. By W. HeEntscHer (J. pr. 
chem., 1898, 57, 198—201).—In repeating Heumann’s process for the 
production of indigo, namely, fusing phenylglycine with potash, the 
author finds that the yield is only from 86—11°5 per cent. of the 
theoretical, and the major portion of the phenylglycine can be recovered 
unchanged. If the residue, after precipitating the colouring matter, is 
remelted with potash, a further quantity of indigo is obtained. 

Attempts to improve the process have so far proved unsuccessful, but 
the author proposes to further investigate the matter. Ww. O 


Glauconic Acids, a New Group of Quinoline Dyes. By 
Oscar G. DozBner (Ber., 1898, 31, 686—696).—The name glauconic 
acids is given to a series of dyes obtained by the action of aniline or 
para-alkyl derivatives of aniline on pyruvic acid and formaldehyde. 
Their salts are bluish-violet dyes, and, like the cyanines and quinoline 
red, are not at all fast as regards light and acids. Hydroglauconic acid 
CH(OH<ocoonren . 

~ “C(COOH):CH 
acid (100 grams) to a warm solution of aniline (50 grams) in 
absolute alcohol (150 grams) contained in a dish on a water bath ; 
at the end of 15 minutes, the evolution of carbonic anhydride 
ceases and 4(0 per cent. formaldehyde (50 grams) is gradually run in ; the 
colour then changes to brown, and carbonic anhydride is again evolved. 
The mixture is now heated for an hour on the water bath, fresh 
alcohol being added if necessary, and after remaining for 6 hours, the 
cold mixture is treated with a small quantity of alcohol and then a large 
quantity of acetone added, when the hydroglauconic acid is thrown down 
in the form of yellow aggregates. After being rubbed in a mortar with 
ether and well washed with the same solvent, it may be recrystallised 
from hot methylic alcohol. It melts and decomposes at about 192°, is 
sparingly soluble in water, acetone or ether, but dissolves more readily 


) , is prepared by gradually adding pyruvic 
3 
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in hot methylic or ethylic alcohol, is soluble in both hydrochloric 
and acetic acids, and is thrown down unaltered on the addition of water ; 
it also dissolves to some extent in cold alkali, but on warming, the blue 
alkali salts of glauconic acid are obtained. If pyruvic acid is used in 
the proportion of 1 mol. instead of 2 mol. to every molecule of aniline, a 
sparingly soluble anilide of hydroglauconic acid is obtained. When sub- 
jected to dry distillation, the hydro-acid is mainly converted into carbonic 
anhydride and dihydroquinaldine, which boils at 245—247°; this 
compound can, however, be more readily obtained by heating quinaldine 
hydrochloride with zinc dust ; it yields a picrate melting at 187° and 
a platinochloride crystallising in red needles. 

Hydroglauconic acid can readily be oxidised to glauconic acid either 
by warming with alkalis alone, or in the presence of air, or by the aid 
of bromine water or of formaldehyde. 

The method recommended is to heat the hydro-acid (10 grams) with 
alcohol (10 grams) in a dish, then to add 10 per cent. sodium hydr- 
oxide (100 c.c.), and when the mixture begins to boil to add 
40 per cent. formaldehyde (15 c.c.), and to continue the boiling for a 
minute. On the addition of an excess of alcohol, sodium glauconate, 
C,,H,,N,O,Na, separates in the form of blue needles. The acid itself, 
(H CHMeX. >o( C,H ener om pe crystallises in dark 
C(COOH)—C,H, ( es<o(cooH):cH  /,’ 
blue needles, is insoluble in water, alcohol, or ether, but dissolves 
in glacial acetic acid, yielding a blue solution; this blue colour 
changes to pink and finally disappears on the addition of zinc dust. 
When subjected to dry distillation, it yields dihydroquinaldine. 
The sodium salt is sparingly soluble in cold water, but dissolves in hot 
water, yielding a bluish-purple solution; the calciwm, barium, 
and aluminiwm salts are obtained in the form of blue precipitates. 
Hydroparethoxyglauconic acid, obtained from paraphenetidine, pyruvic 
acid, and formaldehyde, is a yellow powder melting and decomposing 
at about 190°; it is insoluble in water, but dissolves in alcohol or 
acetone.  Parethoxyglauconic acid, C,)H,,N,0,, crystallises in dark 
blue needles, insoluble in alcohol but soluble in acetic acid. Its 
sodium salt, C,,H,,N,0,Na, crystallises from hot water in glistening 
plates, and yields a blue solution with a red fluorescence. 

Hydro-B-naphthaglauconic acid, C,H yN,0,+5H,O, obtained from 
f-naphthylamine, pyruvic acid, and formaldehyde, crystallises from hot 
methylic alcohol in large, colourless, prismatic crystals. It loses its 
water at 110°, and decomposes at 231° into carbonic anhydride and 
dihydronaphthaquinaldine. The acid is insoluble in ether, acetone or 
water, but dissolves in hot methylic or ethylic alcohol as well as in 
dilute alkalis, Dihydronaphthaquinaldine, O,,Hic<ono i 

thydronaphthaquinaldine, CyHe op: dy 18 8 


thick, yellow oil distilling somewhere above 300° ; it yields a sparingly 
soluble picrate and platinochloride. The yield of B-naphthaglauconic 
acid, C,.H..N,0,+4H,O, obtained from the hydro-acid, is very poor 
(about 15 per cent.). It is deposited in the form of blue, curved 
needles when its alkali salts are dissolved in concentrated hydro- 
chloric acid and then poured into water; it is insoluble in water, 
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alcohol, or ether, but dissolves in acetic acid, giving a blue solution. 
Its sodium salt, C,,H,,N,0,Na + 8H,0, and potassiwm salt with 8H,0, 
are soluble in hot water, and give pure blue solutions. J.J.8. 


Oxidation of Hydrazoximes. By Giacomo Ponzio (J. pr. chem., 
1898, 57, 160—172).—Phenyl-2 : 3-Dimethyl-1 : 2-oxy-pyrro-1 : 4-diazole 
is obtained by the action of nitric peroxide or mercuric oxide on diacety]- 
hydrazoxime, when oxidation takes place with elimination of two 
hydrogen atoms, this reaction appearing to be a general one for all 
hydrazoximes. It crystallises from light petroleum in prisms, often 
several centimetres long, melting at 92—93°, and cannot be distilled at 
ordinary atmospheric pressure without decomposition. A determination 
of the molecular weight by Beckmann’s method gave 185:1 (calculated 
189). It is a very feeble monacid base, forming a hydrochloride melting 
and decomposing at 120°, It does not react with phenylhydrazine, acetic 
anhydride, or methylic iodide, but when treated with hydriodic acid or 
nascent hydrogen is reduced to phenyldimethylosotriazole, for which 
reason, and also its behaviour towards halogen acids, the author 
¢ Me—-CMe. 

N-NPh:-N 

Nitrophenyldimethylosotriazole, C.N,Me,°C,H,*NO,, obtained by the 
action of nitric acid on phenyldimethylosotriazole, crystallises from 
alcohol in yellow needles melting at 227° and is almost insoluble in the 
ordinary organic solvents. When suspended in alcohol and reduced with 
zine and hydrochloric acid, the corresponding amido-derivative is pro- 
duced, forming small, faintly-coloured prisms melting at 123—124° ; its 
hydrochloride is a white, insoluble substance decomposing at 240°, and 
the acetyl derivative forms beautiful needles melting at 139°. 

When phenyldimethyloxypyrrodiazole is treated with bromine water, 
a bromo-derivative, C,)H,,N,BrO, is obtained, which crystallises from 
alcohol in beautiful yellow needles melting at 109—110°. Itis reduced 
in alcoholicsolution to bromophenyldimethylosotriazole, C,H, .N,Br, which 
is also produced by the action of bromine water on the triazole ; this 
erystallises in white needles and melts at 152—153°. Phenyldimethyl- 
oxypyrrodiazolecarboaylic acid, C,N,0MePh:COOH, obtained by the 
action of potassium permanganate on the free base, crystallises from 
light petroleum in very slender, white needles melting at 93°; it is 
only slightly soluble in water, but readily in ether, chloroform, and 
acetone. 

When phenyldimethyloxypyrrodiazole is heated in sealed tubes with 
hydrochloric acid for 3 hours at 150°, there is produced, besides pheny!- 
dimethylosotriazole, a chloro-compound, C,N,HMe,PhCl, crystallising 
from ether in white prisms melting at 152° and boiling at 285°; it 
has no basic properties, and does not react with acetic or benzoic 
chlorides, acetic anhydride, or nitrous acid, but with nitric acid it yields 
a mononitro-derivative crystallising in long, glistening, yellow needles 
melting at 116°. On further heating with nitric acid in sealed tubes, 
it loses the elements of hydrogen chloride, forming mononitropheny!- 
dimethylosotriazole, and when oxidised with chromic acid it yields a 
carboxylic acid, C,N,HMePhCl-COOH, crystallising in colourless prisms 
and melting and decomposing at 240—242°. 


ascribes to it the following formula, 0 
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The corresponding bromo-compound, C,N,HMe,PhBr, forms colourless 
prisms melting at 150—151°, and the codo-compound colourless prisms 
melting at 142°. A. W. C. 


Isocreatinine, a Compound obtained from the Flesh of the 
Haddock. By Jérczn E. TueEsen (Zeit. physiol. Chem., 1897, 24, 
1—17).—On digesting the muscular tissue of the haddock (Gadus 
Morrhua) twice with a large quantity of water at 40°, and subse- 
quently evaporating the extract, the albumin coagulates and is removed, 
whilst the inorganic salts are precipitated by adding alcohol ; the 
filtrate from these is then evaporated to a thick syrup, which is 
repeatedly boiled with alcohol. The solution obtained deposits yellow, 
microscopic needles of isocreatinine, which, on recrystallisation from 
50 per cent. alcohol, separates in beautiful, lustrous leaflets which, 
when heated to 230—240°, decompose without melting. Its analysis, 
and a determination of the molecular weight by the cryoscopic method, 
point to the formula C,H,N,O; the base is thus isomeric with 
creatinine. The hydrochloride, C,H,N,0,HCI, crystallises from alcohol 
in dull-yellow needles, whilst the su/phate separates from water on 
adding alcohol and ether in brittle, transparent, yellow plates; the 
oxalate, C,H,N,O,C,H,O,, crystallises from alcohol in long, slender, 
light-golden needles. Isocreatinine unites with cadmium chloride to 
form the double salt, C,H,N,O0,CdCl,, which separates from water in 
slender needles; the zine double salt, C,H,N,0,ZnCl,, crystallises 
from water on the addition of alcohol, whilst the platinochloride, 

C,H,N,O,H,PtCl, + 2H,0, 
crystallises from dilute alcohol in red needles which lose their water 
at 110° and become yellow. 

An alkaline solution of copper sulphate produces a blue coloration 
with isocreatinine, and on heating to 80°, a precipitate of cuprous and 
cupric oxides is formed; in presence of a reducing agent, copper 
sulphate produces a bright green precipitate which becomes brownish- 
black on heating. Isocreatinine is not precipitated by potassium 
mercuric iodide, potassium cadmium iodide, silver nitrate, lead acetate, 
copper acetate, or tannic or picric acid; and does not give the 
murexide or biuret reactions. Like creatinine, however, it produces 
a red coloration with a solution of picric acid to which a few drops of 
caustic soda have been added (Jaffé’s reaction); and with sodium 
nitroprusside and caustic soda, a red coloration is produced (Weyl’s 
reaction), which changes to blue on adding acetic acid and warming 
(Salkowski’s reaction). 

When left in contact with milk of lime, isocreatinine appears to be 
converted into creatine; on oxidation with 0°5 per cent. potassium 
permanganate, potassium oxalate is formed, but no methylguanidine. 
On being heated with barium hydroxide, ammonia is evolved, but no 
definite product could be isolated. When isocreatinine is heated 
for several hours with concentrated sulphuric acid containing 
10 per cent. of phosphoric anhydride, no decomposition takes place, 
the sulphate alone being formed. 

_ Isocreatinine differs from ordinary creatinine and from the modifica- 
tions “natural” and “tabular” creatinine present in urine (Johnson, 
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Abstr., 1889, 165), in colour, in cupric-reducing power, and in its 
solubility, and that of its platinochloride and picrate, in alcohol and 
water ; isocreatinine yields, with potassium permanganate, ammonia, 
but no methylguanidine, whilst creatinine gives rise to the latter, but 
no ammonia. W. A. D, 


Hydrocinchonine. By Oswatp Hesse (Annalen, 1898, 300, 
42—59).—Hydrocinchonine, C,,H,,N,0, was first obtained by 
Caventou and Willm on oxidising commercial cinchonine sulphate 
with potassium permanganate, the substance being an impurity of 
the crude alkaloid; Skraup has referred to this substance as cincho- 
tine, but the author prefers to use the name employed by its dis- 
coverers, The proportion of hydrocinchonine occurring in cinchona 
bark is small, the most profitable source of the base being the bark of 
Remijia Purdieana, in which it is also found associated with cincho- 
nine ; the hydro-base is separated by means of its -platinochloride. 

Hydrocinchonine melts at 268—269°. A 0°6 per cent. solution in 
absolute alcohol has the specific rotatory power | a], =204°5°, whilst 
a 5 per cent. solution in a mixture of chloroform and absolute alcohol 
(2:1) has the specific rotatory power [a])=188°2°; an aqueous 
5 per cent. solution of the sulphate has the specific rotatory power 
[a])=224:2°. The normal platinochloride, (C,,H,,N.O),,H,PtCl,, forms 
a yellow, flocculent precipitate, which soon changes into orange needles ; 
it is anhydrous, and dissolves with difficulty in water. The acid 
platinochloride, C,,H,,N,0,H,PtCl,, is obtained as a yellow, flocculent 
precipitate, which undergoes no change in contact with the mother 
liquor ; it contains 2H,O, and when prepared in an acid solution, 
separates in long prisms containing 4H,0. 

The sulphate occurs infour modifications, differing from one another 
in the amount of water of crystallisation which they contain. The 
form which has been already described contains 12H,0, and crystal- 
lises in long, lustrous needles; a second modification crystallises in 
leaflets which gradually change into tetragonal double pyramids and 
contain 9H,O. The sulphate also crystallises in forms containing 
6H,O and 2H,O. A 5 per cent. solution of the dried salt in chloro- 
form has the specific rotatory power [a])=138-0°, a solution of the 
same concentration in absolute alcohol giving [ a], = 160°8°. 

Acetylhydrocinchonine is amorphous, and is precipitated from solu- 
tions in dilute acids by ammonia; the alcoholic solution is strongly 
alkaline. A 3 per cent. solution in absolute alcohol has the specific 
rotatory power | a])=105°7°. The hydrochloride crystallises in colour- 
less needles, and dissolves very readily in water. The platinochloride 
separates as a yellow, flocculent precipitate containing 1H,0; when 
gently heated with dilute hydrochloric acid, this form changes into 
small, orange-red needles containing 2H,0. 

Hydrocinchoninesulphonic acid, C,,H,,N,0°SO,H, is prepared by 
dissolving the dehydrated sulphate in concentrated sulphuric acid 
(sp. gr. = 1°84), and after an interval of 24 hours, pouring the liquid 
into cold water (compare Skraup, this vol., i, 51); it crystallises from 
hot water and from 50 per cent. alcohol in colourless needles con- 
taining 1H,O. The sulphonic acid dissolves in 714 parts of water at 
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15°, the solution having an acid reaction; the substance becomes 
anhydrous at 110°, and melts at 224°. The hydrochloride crystallises 
in colourless, lustrous needles, and contains 5H,O ; the platinochloride 
forms short, orange prisms containing 6H,O. The sulphate separates 
in white, lustrous needles with 8H,O; an aqueous 3 per cent.. 
solution of the hydrated salt has the specific rotatory power [ a ]p = 166° 
Hydrocinchoninesulphonic acid undergoes partial hydrolysis when 
heated with ammonia. M. O. F. 


Pilocarpidine. By Joser Herzig and Hans Meyer (Monatsh., 
1898, 19, 56—59).— When pilocarpine hydrochloride is fused, it is con- 
verted without loss in weight into pilocarpidine hydrochloride which is 
shown by the authors to contain a methyl group attached to nitrogen, 
whereas Merck’s pilocarpidine does not. Moreover, the aurochloride of 
the latter melts at 120—124°, and that of the pilocarpidine obtained 
by fusing pilocarpine hydrochloride at 153—156°. It is therefore to 
be concluded that several so-called pilocarpidines exist. A. W. C. 


Action of Reducing Agents on Cholic Acid. By Mica. 
SenkowskKI (Monatsh., 1898, 19, 1—4).—I1n earlier researches on the 
reduction of cholic acid, deoxycholic acid was obtained by Mylius 
by the putrefaction of bile or salts of cholic acid, and by Vahlen by 
the action of zinc dust in acetic acid solution on cholic acid (Abstr., 
1897, i, 647) ; the author has now attempted to throw light on the 
constitution of cholic acid by subjecting it to the action of more ener- 


getic reducing agents. 

When cholic acid is treated with hydriodic acid in presence of 
amorphous phosphorus, there is obtained a yellowish, brittle, resinous 
mass which is apparently cholylic anhydride, (C,,H,,0),0. It melts at 
75—80°, but could not be obtained crystalline. Dilute potash dissolves 
it, forming an opalescent alkaline solution, from which concentrated 
potash precipitates the potassium salt of cholylic acid, characterised, as 
are also the barium, lead, copper, silver, zine and calcium salts by not 
possessing a bitter taste. Cholylic acid seems not to be obtainable in 
the free state. 

When the anhydride is dissolved in alcohol and the solution 
saturated with hydrogen chloride, a sticky, reddish-brown mass 
is produced probably consisting for the most part of ethylic cholylate, 
but neither this substance nor the nitrile, obtained by the action of 
lead thiocyanate on the anhydride, could be procured in a state fit for 
analysis. Bromo- and nitro-substitution products of the anhydride 
have been obtained, and will be dealt with more fully in a future 
communication. A. W. C. 


Urobilin. By F. Gowtanp Hopkins and ArcHIBALD E. Garrop 
(J. Physiol., 1898, 22, 451—464. Compare Abstr., 1896, i, 712).— 
Maly’s hydrobilirubin is not the same substance as urobilin, but by 
allowing the action of sodium amalgam on bilirubin to proceed beyond 
the stage indicated by Maly, a product is obtained which resembles 
natural urobilin very closely in its spectroscopic appearance ; the E 
band, however, was never obtained. 

In elementary composition, urinary and fecal urobilin are identical 
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(C, 63°58; H, 7°84; N, 4°11 per cent.). The percentage of nitrogen in 
hydrobilirubin i is 9°57 (Maly gives 9°22). W. D. H. 


Egg-albumin. By Kari Dzuetericn (Chem. Centr., 1897, ii, 
422—493; from Pharm. Centr.-H., 38, 449—453).—Fresh white of 
egg loses 87-88 per cent. of its weight when dried at 100° and for the 
preparation of a kilogram of “ albumen ovi siccum” containing about 
16—17 per cent. of water, 7—-8 kilograms of the white of egg are 
necessary. Fresh white of egg also contains some yolk and about 1 per 
cent of fibrin, &c. ; the latter can be removed by beating and filtering 
through cloth. The iodine absorption number of fresh white of egg 
is about 155 and that of fibrin 174—178. White of egg which 
contains fibrin partly dissolves in water, although with difficulty, 
forming a turbid solution and the residual insoluble portion (6°32 per 
cent. in one case) is greater than that obtained from white of egg free 
from fibrin (3°97 per cent.) ; the soluble portion of the latter, more- 
over, dissolves more quickly and forms a clear solution. White of egg 
which contains no fibrin is easily soluble in dilute (30 per cent.) acetic 
acid, giving a solution which remains clear on adding water or alcohol. 
Fibrin is insoluble in acetic acid, and hence white of egg which contains 
fibrin, only partially dissolves and when water or alcohol is added to the 
solution only the very small quantity of dissolved fibrin is precipitated. 
Albumen ovi siccwm forms a transparent, horny mass, or a yellowish, 
tasteless, odourless powder, is insoluble in alcohol, and gives a neutral, 
turbid solution in water. When 5c.c. of the aqueous solution (1/1000) 
is carefully warmed with 10 drops of nitric acid, there is an abundant 
separation of coagulated albumin. The amount of iodine absorbed by 
this substance should be at least 12 per cent., and the content of water 
16—17 per cent. (dried at 100°). The portion insoluble in water should 
not amount to more than 4—® per cent. 0°1 gram of the powder when 
boiled with 10c.c. of 30 per cent. acetic acid should dissolve completely 
in 5 minutes, and the solution should not give a precipitate on adding 
20 c.c. of water or alcohol. E. W. W. 


Iodalbumin. By Franz Hormetster (Zeit. physiol. Chem., 1897, 
24, 159—-172).—When purified crystallised egg-albumin (20 grams) is 
heated during 4 hours with a mixture of potassium iodide (10 heck 
potassium iodate (5 grams) and concentrated sulphuric acid (4 ¢.c.) 
dissolved in 400 c.c. of water, iodalbumin is precipitated as a light-brown 
powder which is insoluble in water ; it dissolves in alkalis, but separates 
as a white, gelatinous precipitate on adding dilute acids, although solu- 
ble in excess. JIodalbumin, after being carefully purified by successive 
precipitations, contains 8°95 per cent. of iodine, none of which is 
removed by continued washing with water or aqueous potassium iodide. 
It resembles albumin in being precipitated by potassium ferrocyanide, 
and in giving the xanthoprotein and biuret reactions, and the sugar 
reaction in presence of a-naphthol (Molisch) ; it fails, however, to give 
Millon’s or Adamkiewicz’s reactions, and does not produce lead 
sulphide when boiled with alkaline lead oxide. From the latter fact, 
the author concludes that the sulphur exists in an oxidised (sulphonic) 
form in iodalbumin, and partially in the form of a mercaptan or 
sulphide in ordinary albumin. 
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On the ground of previous analyses, the author attributes to crystal- 
lised egg-albumin the composition C,,,H,.,N,.8,0,,, whilst to iodalbu- 
min, the formula C,.,H,,.1,N,,8,0,, is given. Its formation is explained 
by assuming that 4 atoms of hydrogen in’ albumin are displaced by 
iodine, whilst 3 atoms of oxygen are added in the oxidation of 
1 atom of sulphur ; 2 mols. of a carbohydrate, C,H,,0,, are eliminated 
from, and 6 mols. H,O added to, the molecule of albumin. This view is 
supported by the fact that a considerable proportion of a carbohydrate 
yielding a crystalline osazone was formed in the preparation of iod- 
albumin, owing to the hydrolytic action of the sulphuric acid employed. 

When iodalbumin is digested with pepsin, peptone is formed and 
iodine liberated ; when administered to rabbits, alkaline iodides are 
found in the urine after a few hours, but no toxic effects are produced. 

W. A. D. 

[Nore spy ABsTRACTOR.—A product, probably identical with iodalbumin 
and possessing all the properties of the latter, was prepared by Hopkins 
(this vol., i, 54 and 99) from a solution of egg-albumin ; it contained, 
however, only 6°28 per cent. of iodine. ] 


Proteids of the Maize Kernel. By Tuomas B. OsBorne (J. Amer. 
Chem. Soc., 1897, 19, 525—532. Compare Chittenden and Osborne, 
Abstr., 1892, 379, 746 and 749).—By precipitating an aqueous extract 
of maize meal with ammonium sulphate and dissolving the precipitate 
in water, a solution is obtained from which the globulins can be com- 
pletely removed by dialysing and subsequently heating to 80°; if 
alcohol is then added, a small quantity of a proteid is precipitated which 
shows many of the reactions of the proteoses. It appears that 
whilst no true albumin is present in maize, three globulins can be 
separated ; the first of these, maysin, formerly called “ maize myosin,” 
is completely extracted from the meal by water alone ; its solution in 
10 per cent. brine coagulates at 70°, whilst that of maize globulin, the 
“albumin ” of the previous paper, coagulates at 62°. Maize edestin is 
much less soluble in saline solutions than either of the foregoing ; its 
solution in 10 per cent. brine is only partially coagulated by boiling. 

Zein, extracted from maize meal by hot 85—95 per cent. alcohol, is 
insoluble in water and in absolute alcohol, but is easily soluble in glycerol 
heated to 150°, and remains unchanged when the latter solution is 
heated to 200°; it dissolves without change in warm phenol and in boiling 
glacial acetic acid, but is insoluble in 0°5 per cent. sodium carbonate, 
and in 0:2 per cent. hydrochloric acid ; in 0°-1—2-0 per cent. caustic 
potash it dissolves easily, but is not converted into alkali albumin, even 
after heating at 40° during 24 hours. Alcoholic solutions of zein are 
not precipitated by tannin, picric acid, trichloracetic acid, lead acetate, 
silver nitrate, mercuric chloride, ferric chloride, or potassio-mercuric 
iodide. The clear films produced by evaporating on glass an alcoholic 
solution of zein to which silver nitrate has been added, gradually turn 
deep red on exposure to sunlight. 

In addition to the proteids described, a 0°2 per cent. solution of 
potash dissolves a substance which is insolublein salt solutions and 
alcohol, and contains 2°38 per cent. of ash. 
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The following table gives analyses of the proteids present in maize 
meal, as well as the proportions in which they occur. 


| 
Composition. 


r Percentage of | 
Proteid. maize. 


yn. | 8s. | o. 


— 


ar. | 


- 
4 
- 


| 
| 
ROUOIID 6s5555 586 csnseces ere oat — |17°00; — i 
Maysin 16°76 | 1°30 | 22-24 
Maize globulin ; ; 15°25 | 1°26 | 24-29 
Maize edestin ‘ 18°06 | 0°86 | 22°79 

i 16°13 | 0°60 | 20°78 


15°82 | 0°90 | 25°30 


U 


W. A. D. 


Decomposition of Casein by Hydrochloric Acid. By THEopor 
Panzer (Zeit. physiol. Chem., 1897, 24, 138—141).—Purified casein 
was heated during 5 hours with concentrated hydrochloric acid 
(sp. gr. = 1°19), and during several days with its 20 per cent. solution ; 
large quantities of glutamic acid, which was characterised by analysis 
and crystallographic measurement, were obtained ; the statement of 
Cohn (Abstr., 1896, i, 658) that the latter is only formed in small 


quantity under the above conditions is, therefore, incorrect, 
W. A. D. 
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Chemical Effects of the Silent Electric Discharge. Mar- , 
ceLLIN E. BertHetor (Compt. rend., 1898, 126, 561—567, 564—575, ° 
609—616, 616—627).—The author has made a new series of¢experi- 
ments on the chemical effects of the silent electrical discharge, with 
particular reference to the combination of nitrogen with various carbon 
compounds. The compound or mixture under examination was enclosed 
in a narrow space (about 1 mm. across), through which passed the 
discharge from a coil fitted with a Marcel-Deprez contact-breaker, and 
connected with a Leyden jar. The spark from the coil under these con- 
ditions was 12 to 15 mm. in length ; the discharges were alternating. 
As a rule, the discharge was allowed to act for 24 hours. Liquids 
with a high vapour tension behaved very much like gases, whereas in 
the case of liquids such as oil, with a very low vapour tension, it was 
almost impossible to reach the limit of the reaction. In many cases, 
the intermediate products were examined, and were usually found to 
differ materially from the final products. The relative velocities of 
the primary and secondary reactions play an important part in deter- 
mining the final result. The velocity and nature of the reactions 
seem to be functions of the intensity of the discharge. Under all 
circumstances, it is important to avoid any actual sparking. As a 
rule, the final equilibrium is dependent on the formation of solid or 
resinous products which have a low vapour tension and a low electric 
conductivity. 

When absorption of nitrogen takes place, the product is of the nature 
of an amine or an amido-derivative, and frequently seems to be a 
poly-amine ; azo-, nitroso-, and nitro-derivatives, hydrazines, hydrogen 
cyanide, or ammonium cyanide are not formed. 

Several hydrocarbons were examined, both alone and when mixed 
with an equal volume of nitrogen. Methane loses about half its 
hydrogen, and yields a solid product, C,,H,,; a small quantity of 
acetylene is formed in the early stages of the decomposition, but after- 
wards disappears. In presence of nitrogen, the methane loses about 
half its hydrogen, and the nitrogen absorbed is rather less than one- 
fourth of the volume of hydrogen liberated ; the solid product, which 
has the empirical composition C,H,N, and is probably a tetramine of 
the nature of a polymerised acetylenamine, is alkaline to litmus. 

Ethane loses about one-third of its hydrogen, and the condensation 
product, C,,H,,, has practically the same composition as the 
product from methane, but is not identical with it. In presence of 
nitrogen, the solid product, C,,H,.N,, is similar to that obtained from 
methane, except that the ratio of carbon to nitrogen in the product from 
ethane is twice as high as in the product from methane, Ethylene is 
rapidly condensed to a liquid under the influence of the discharge, 
whilst small quantities of acetylene and ethane are formed; the 
latter eventually disappear, and the solid product has the composition 
C,H,, In presence of nitrogen, the product is an alkaline solid of 
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the composition C,,H,.N,, the volume of nitrogen absorbed being 
practically equal to the volume of hydrogen liberated. 

Acetylene yields first a liquid, and afterwards a solid, which decom- 
poses explosively when heated, and is rapidly oxidised when exposed to 
air. In presence of nitrogen, the phenomena are at first the same as 
with acetylene alone, but after a time the nitrogen is absorbed, with 
formation of a solid product, C,,H,,N,. No hydrogen is liberated. 

Propylene at first condenses rapidly to a liquid, and afterwards a solid 
is formed of the composition C,,H,,, some hydrogen being liberated, 
With nitrogen, the phenomena are similar, but gradually nitrogen is 
absorbed and hydrogen is liberated, the product, C,,H,.N,, being a 
whitish resin with an alkaline reaction, the volume of nitrogen 
absorbed being practically double that of the hydrogen liberated. 

Trimethylene, when alone, behaves in the same way as propylene, 
and yields practically the same product ; but in presence of nitrogen, 
the product, although similar to that from propylene, contains less 
hydrogen, the volume of hydrogen liberated being practically equal to 
the volume of nitrogen absorbed. 

Allylene rapidly condenses to a solid with a pungent empyreumatic 
odour, a small quantity of hydrogen being liberated in presence of 
nitrogen. No hydrogen is liberated, but the nitrogen is absorbed, and 
the product has the composition C,,H,.N,. 

Carbonic oxide is converted by the discharge into carbonic anhydride 
and the suboxide, C,0,, as the author and Brodie showed many years 
ago; the suboxide is a brown solid which dissolves in water, and 
forms an acid solution. In presence of nitrogen, the results are the 
same as with carbonic oxide alone. In presence of excess of hydrogen, 
the two gases condense in practically equal volumes, without formation 
of either carbonic anhydride or acetylene. The product (CH,O), isa 
mixture of polymerides of formaldehyde, some being soluble and 
others insoluble in water; they have no reducing action on Fehling’s 
solution. When the carbonic oxide is in excess and not the hydrogen, 
the product has the empirical composition C,H,O,, and its aqueous 
solution has some reducing power. With carbonic oxide, nitrogen, 
and hydrogen, the product (CH,NO), may be regarded as a condensed 
formamide. When the hydrogen in the gaseous mixture is not in 
excess, the product is a mixture of substances which dissolve in water 
and yield ammonia when boiled with an alkali, and substances which 
are insoluble in water and seem to be related to the quinolines. The 
complex nitrogen derivatives may be regarded as formed by the substi- 
tution of nitrogen in the carbohydrate formed by the action of the 
discharge on the carbonic oxide and nitrogen. 

Carbonic anhydride alone yields percarbonic anhydride and the sub- 
oxide previously described. With a mixture of carbonic anhydride 
with twice its volume of hydrogen, the product is a carbohydrate 
identical with that formed by carbonic oxide under similar conditions. 
If the anhydride is mixed with an equal volume of nitrogen and three 
times its volume of hydrogen, the residual gas contains no carbon, but 
consists of equal volumes of nitrogen and hydrogen ; the solid product, 
when heated with water, yields an effervescing solution containing 
ammonium nitrite. It may be regarded as a mixture of ammonium 
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nitrite with the amido-compound formed by carbonic oxide ; possibly 
it may be a true azo-compound dissociable by water. With 4 vols. of 
hydrogen instead of 6, more of the nitrogen is left. 

The action of the silent discharge on carbonic oxide or carbonic 
anhydride in presence of hydrogen and nitrogen may be compared 
with the interactions of water and carbonic anhydride in plants, or 
with the action of heat on salts of formic acid. The general results 
confirm the author’s earlier views as to the great importance of the 
CH,O group and its reactions, 

In the experiments with alcohols, the reaction was, as a rule, carried 
to its limit wherever possible. 

With methylic alcohol and nitrogen, the latter is absorbed and an 
equal volume of hydrogen is liberated, together with a small quantity 
of carbonic oxide; the solid product contains C,H,.N,0,, and is pro- 
bably one of the complex amidines or their hydrates, At the beginning 
of the reaction, some hydrogen, methane, carbonic oxide, and carbonic 
anhydride are formed, and at a later stage the proportion of methane 
is still higher, but eventually it disappears, together with the carbonic 
anhydride. 

Ethylic aleohol in presence of nitrogen yields hydrogen, traces of 
carbonic anhydride, and a solid product, C,,H,,.N,0;; the hydrogen 
liberated per molecule of ethylic alcohol is double that liberated per 
molecule of methylic alcohol, and the same ratio holds good for the 
quantity of nitrogen absorbed. In the early stages of the reaction, 
ethane and carbonic oxide are formed, but subsequently disappear. 

Propylic and isopropylic alcohols behave in much the same way as 
ethylic alcohol. Nitrogen is absorbed, and twice as much hydrogen is 
liberated ; the solid product is C;H,,N,O,. 

Allylic alcohol yields a strongly alkaline solid product, the empirical 
formula of which is C,H,,N,O0,. The quantity of hydrogen liberated 
is very small, and is equal to about one-third of the volume of nitrogen 
absorbed. 

Phenol, under similar conditions, absorbs nitrogen, but no other gas 
is liberated, and the solid remains neutral. In the case of dihydric 
phenols, very little nitrogen is absorbed by the meta- and para-deriva- 
tives, but the ortho-derivative absorbs a considerable quantity, and 
yields a neutral product. Pyrogallol absorbs a small quantity of 
nitrogen, and gives off small quantities of hydrogen and carbonic 
oxide. 

Glycollic ether, with an equal volume of nitrogen, yields small 
quantities of ethane and hydrogen, but no carbon oxides, A volume 
of nitrogen equal to the volume of the glycollic ether is absorbed, 
and the solid product contains (C,H,N,O)n. It is an isomeride of 
cyanamide hydrate. 

Methylic ether, with excess of nitrogen, yields the substance 
C,H,.,0N,..;, the ratios approximating closely to those of the com- 
pound obtained from ethylic alcohol; hydrogen is liberated in 
quantity larger than the nitrogen absorbed, but neither carbon oxides 
hor acetylene is formed. 

Ether, with excess of nitrogen, yields a substance, C,H,.,N,O, the 
hydrogen liberated having about double the volume of the nitrogen 
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absorbed, whilst the latter is practically equal to the volume of the 


ether in the form of gas, 
Most of the products formed in presence of nitrogen are probably 


closed chain compounds belonging to the pyridine and quinoline groups, 
C. H. B. 


Formation of Mixed Hydrates of Acetylene and of other 
Gases. By Roperr pe Forcranp and Sutty Tuomas (Compt. rend., 
1897, 125, 109—111).—A crystalline mixed hydrate is obtained 
when pure acetylene gas saturated with carbon tetrachloride vapour is 
passed into a flask containing small pieces of ice, and kept at 0°. The 
pressure in the flask is kept at about 1} atmospheres by making the 
outlet tube dip under mercury. The crystals are stable at the 
atmospheric pressure at temperatures below +5°; at higher tem- 
peratures they decompose, evolving a considerable quantity of 
acetylene. The compound is a mixed hydrate of acetylene and carbon 
tetrachloride, and is more stable than the simple hydrate of acetylene. 
Similar compounds have been obtained by using chloroform, ethylenic 
chloride, methylic iodide, bromoform, tribromethane, methylenic 
chloride, or iodide and methylchloroform. Similar compounds may 
also be obtained by using ethylene, carbonic anhydride, or sulphurous 
anhydride in place of acetylene. J.J.8, 


Interaction of Cyanides with Thiosulphates. By Lronarp 
Dossin (Chem. News, 1898, '7'7, 131).—By grinding together potassium 
cyanide and potassium thiosulphate and leaving them in contact, the 
change represented by the equation K,S,0,+ KCN = K,SO, + KCNS 
gradually but completely ensues. D. A. L. 


Dichlorhydrin and Epichlorhydrin. By Huco Fiemmine (Chem. 
Zeit., 1897, 21, 97. Compare Abstr., 1896, i, 333).—Dichlorhydrin, 
and especially epichlorhydrin, are good solvents for different nitrated 
celluloses, and also for such substances as celluloid. Gun cotton is 
readily soluble in epichlorhydrin, but even a 20 per cent. solution is 
so thick that it requires diluting with alcohol before being used asa 
varnish. It is suggested that these solvents possess several advantages 


over the usual solvents employed in the nitrated cellulose industries. 
J.J.8. 


Melibiose. By A. Bau (Chem. Zeit., 1897, 21, 185—188).—The 
author’s determinations of the specific rotatory power of melibiose 
differ somewhat from those made by Scheibler and Mittelmeier 
(Abstr., 1890, 1085), but in no case has a crystalline material been 
obtained, so that even these numbers may not be absolutely correct. 
The melibiose was obtained from melitriose both by acid inversion 
and by fermentation. As the result of some 24 determinations 

alp=+134:25, or calculated for the ash-free compound 
fee +136°17. The strength of the different solutions was calcu- 
lated in most cases from Brix’s table of the specific gravities at 17°5°. 
Scheibler’s number is + 126°7—+126°9°, and the fact that it is low 
is probably due to the formation of decomposition products during the 


boiling with alcohol, 
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It has been found that moderately concentrated solutions of meli- 
biose have a higher reduction factor than very concentrated solutions, 
when the boiling is continued for 4 minutes; when boiled for a 
longer time, a further quantity of cuprous oxide is precipitated. The 
factor for 4 minutes is about 90—93 per cent. of that for maltose. 

Compounds with calcium, barium, strontium, potassium, and sodium 
have been prepared ; these resemble the corresponding derivatives of 
milk-sugar. It also resembles milk-sugar in its hydrolysis, it is 
inverted by hydrochloric, sulphuric, or oxalic acid, but not by lactic, 
tartaric, or citric acid. For inversion by melibiase, compare Abstr., 
1896, i, 453. Melibiose is not fermented by Saccharomyces cerevisie, 
OF, UF, OS, US; S. ellipsoideus, II, Hansen; S. apiculatus ; S. Logos 
(Van Laer); Monilia candia; nor by Schizosaccharomyces Pombe 
(Lindner). Melitriose is not fermented by Saccharomyces apiculatus. 
Melibiose is used technically for determining whether a top yeast is 
adulterated with a bottom yeast. J.J.58. 


Arabinose and Semicarbazide. By Wituetm Herzreip (Chem. 
Centr., 1897, ii, 894 ; from Zeit. Ver. Riibenzuck.-Ind., 1897, 604—605). 
—When hot solutions of arabinose (1 mol.) and semicarbazide (1 mol.) 
in 95 per cent. alcohol are mixed, boiled for an hour, and the mixture 
then evaporated, crystals of arabinosesemicarbazide, C,H,,N,0;, are 
obtained ; this melts and decomposes at 163—164°, is easily soluble 
in cold water, insoluble in ether, benzene, and chloroform, and 
dissolves in methylic or ethylic alcohol only on boiling for some 
time. The rotatory power of an alcoholic solution containing 
05 gram in 100 ¢.c. is — 0°35°, and of an aqueous solution containing 
0-1 gram in 50 e.c. —0°15°. Benzylidenesemicarbazide is obtained 
by boiling an aqueous solution of arabinosesemicarbazide with benz- 
aldehyde ; after filtering, the solution is dextrorotatory. E. W. W. 


Effect of Pressure and Temperature on the Conversion of 
Starch into Sugar. By Friepricn Lippmann (Chem. Centr., 1897, 
ii, 557; from Osterr. Zeit. Zucker-Ind., 26, 657—-668).—The author 
describes processes of saccharification carried out under pressures ob- 
tained by the use of compressed gases, but at temperatures only 
slightly above 100°. A number of experiments are described in which 
pure potato-starch was treated with 3 per cent. of its weight of con- 
centrated sulphuric acid diluted with 10 times its volume of water. 
Heating was effected by blowing in steam, and the various pressures 
were obtained by using compressed air, carbonic anhydride, or sul- 
phurous anhydride. The results of 8 experiments showed that as the 
pressure is increased, the diminution in the time required to effect the 
conversion becomes relatively less and less, and that the most rapid 
conversion is obtained when the temperature corresponds to the 
boiling point of the solution at the given pressure. Rise of tem- 
perature has much more effect than increase of pressure, but at 
temperatures above 120—130° the processes of decomposition and 
recombination about balance. The best results showed on the average 
a content of about 96 per cent. of dextrose. Other conditions being 


similar, pressure has little effect on the purity of the product. 
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Action of Diastase on Ungelatinised Starch. By Etrx yoy 
Sicmonp (Chem. Centr., 1897, ii, 614; from Woch. Brauerei, 14, 412), 
—According to the author, the results obtained by Lintner’s method 
(Woch. Brauerei, 1890, 22) are uncertain if the mixture is not stirred, 
From experiments in which a mixture of 2 grams of starch with 
50 grams of water and 50 c.c. of malt extract were kept stirred, the 
author finds that the temperatures of gelatinisation and of solution 
of potato-starch are identical, namely, 65°; for maize-starch these 
temperatures are 68° and 70° respectively ; for rice-starch, 72° and 83°; 
for wheat-starch, 62° and 60—65°, and for rye-starch, 55° and 55—60° 
respectively. When potato-starch is heated with diastase at 65°, 
93°06 per cent. is inverted; under similar conditions, 63°5 of maize- 
starch, 25°3 of rice-starch, 94°26 of wheat-starch, and 91°28 per cent. 
of rye-starch undergo this change. The author is unable to confirm 
Lintner’s statement with reference to the similarity of the behaviour 
of maize- and rice-starch, and finds, moreover, that wheat-starch is 
more readily attacked at 60° than rye-starch. E. W. W. 


A New Carbohydrate. Caroubin. By Jean Errront (Compt. 
rend., 1897, 125, 383—40).—The grain of Ceratonia siliqua has the fol- 
lowing composition:—Water, 11°40; nitrogenous matter, 18°92; 
carbohydrates, 62°00, and fatty matter, 2°3 per cent. The nitrogenous 
matter is very unequally distributed in the grain. The carbohydrates 
of the albumen are completely absorbed during germination, whilst 
those of the spermoderm are not. The carbohydrate of the albumen, 
for which the author suggests the name caroubin, resembles to a certain 
extent d-galactan, but differs from it in its products of hydrolysis ; its 
method of extraction is given in detail. It is a white, spongy, friable 
substance having the same percentage composition as cellulose. Placed 
in contact with water, or with normal sodium hydroxide, it forms a jelly 
or transparent viscid mass, the addition of 3—4 grams of the substance 
to a litre of water giving the liquid the consistency of a thin syrup. 
Cold hydrochloric acid dissolves it, but the liquid does not reduce 
Fehling’s solution. With hot nitric acid, it yields levulinic acid. 
Dilute warm mineral acids hydrolyse the carbohydrate, yielding a 


dextrogyrate solution which has strong reducing properties, 
J.J.8. 


Theory of the Sulphite Process and the Constitution of 
Lignin. By Prerer Kuason (Bied. Centr., 1898, 27, 138 ; from Svensk 
kem. tidskr., 1897, 9, 185—138).—When coniferin is heated at 108° with 
calcium hydrogen sulphite, the coniferylic alcohol combines with the 
sulphite, forming a salt of the dibasic coniferylsulphonic acid. This 
can only be explained on the assumption that the alcohol of the 
coniferin contains the group Rees. Noy and the ring being 
necessarily broken when the sugar is eliminated, an unsaturated com- 
pound, or else polymerisation, results. 

The behaviour of the lignin of pine wood (lignylglycide) indicates 
that it is also a glucoside containing an aromatic group, It contains, 
besides methoxyl, hydroxyl, and active carbonyl groups, The number 
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of carbon atoms it contains is between 18 and 22. When wood con- 
taining lignin is boiled with calcium hydrogen sulphite, the lignyl- 
glycide is converted into readily soluble sulphonate, but when the 
wood is treated with dilute mineral acids, the lignylglycide is converted 
into a dark-coloured resin containing about 40 carbon atoms, 


N. H. J. M. 


Methylhydroxyethylamine and Methyldihydroxydiethyl- 
amine. By Lupwie Knorr and Hermann Marrues (Ber., 1898, 31, 
1069—1072. Compare Abstr., 1889, 1218).—Methylhydroxyethyl- 
amine and methyldihydroxydiethylamine have now been prepared pure 
by the method previously described (Abstr., 1897, 313). Methyl- 
hydroxyethylamine boils at 159°, is a colourless, strongly basic oil, 
with a characteristic odour, fumes in the air, has a sp. gr. = 0°9370 at 
20°/4°, and an index of refraction mp) =1'4385 at 20°, and is miscible 
with water, alcohol, and ether. It yields precipitates with mercuric 
chloride, phosphomolybdic acid, and potassium bismuthiodide. The 
picrate forms slender, matted needles melting at 148—150°; the awro- 
chloride crystallises in anhydrous prisms melting at 145—146°, and 
the platinochloride in compact tablets decomposing at 125—130°. 

Methyldihydroxydiethylamine is a thick, colourless, strongly basic 
oil which fumes in the air, boils at 246—248° (corr.) under a pres- 
sure of 747 mm., and is miscible with water and alcohol, but is only 
sparingly soluble in ether. It has a sp. gr.=1°0377 at 20°/4°, and an 
index of refraction n)»=1°4678 at 20°. It yields precipitates with 
mercuric chloride phosphomolybdiec acid, tannin, and potassium bis- 
muthiodide. The picrate melts at 94—95°, and the awrochloride at 


101—102°, whilst the platinochloride decomposes at 148—150°. 
A. H. 


Alcohol Bases from Ethylamine. By Lupwie Knorr and 
Werner Scumipt (Ber., 1898, 31, 1072—-1077).—Ethylene oxide re- 
acts vigorously with ethylamine, forming a mixture of hydroxydi- 
ethylamine and dihydroxytriethylamine, which can be separated by 
fractional distillation. Hydroxydiethylamine, OH*CH,*CH,:NHEt, is 
a colourless, strongly basic oil, which has a faint odour, and boils at 
167—169° (corr.) under a pressure of 751 mm., its vapour fuming 
strongly in the air. It is easily soluble in water, alcohol, and ether, 
and readily attacks copper and brass, as well as organic tissues. It 
has a sp. gr. = 0°9140 at 20°/4°, anda molecular refraction = 25°66, the 
index of refraction, np, being 1:4440 at 20°. It yields characteristic 
precipitates with mercuric chloride, phosphomolybdic acid, potassium 
cadmio-iodide, tannin, and potassium bismuthiodide. 

The hydrochloride forms lustrous, deliquescent needles, whilst the 
aurochloride crystallises in light yellow needles melting at 127°, and 
the platinochloride forms deliquescent crystals which decompose at 
about 146°. The picrate crystallises in pale yellow, monosymmetric 
prisms melting at 125—127°. 

Dihydroxytriethylamine, NEt(CH,"CH,*OH),, is a yellowish oil 
which has a slight ammoniacal odour, and boils at 251—252° 
(corr.) under a pressure of 750 mm. It is only sparingly soluble 
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in ether, is very hygroscopic, and readily attacks copper and the 
epidermis, but has little action on cork ; the sp. gr. = 1:0135 at 20°/4°, 
and the molecular refraction = 36°37, the index of refraction, mp, being 
14663 at 20°. The base yields characteristic precipitates with mer- 
curic chloride, phosphomolybdic acid, potassium cadmioiodide, tannin, 
and potassium bismuthiodide. The picrate crystallises in yellow 
fascicular groups of needles melting at 100—101°. The hydrochloride 
forms deliquescent plates, whilst the awrochloride crystallises in 
light orange-yellow prisms melting at 81°, and the platinochloride, 
(C,H,,NO,),,H,PtCl,+H,O, forms flat, orange-yellow hygroscopic 
prisms which melt at 49—50°, whereas the anhydrous salt melts at 
108—110°. The ethiodide, C,H,;NO,,EtI, forms lustrous, thin plates 
melting at 212—214°. A. H. 


Relation of Tervalent to Quinquivalent Nitrogen. By Arrnuur 
LacuMAN (Amer. Chem. J., 1898, 20, 283—288).—Dimethylnitrosamine 
and diethylnitrosamine form hydrochlorides which are very unstable 
salts, readily decomposing at a slightly elevated temperature into 
nitrosyl chloride and the amine. Diphenylnitrosamine takes up dry 
hydrogen chloride at ordinary temperatures, with immediate elimina- 
tion of nitrosyl chloride. 

Diethylnitrosamine reacts rapidly with zinc ethyl when heated to 
100°, basic gases being given off and tarry matter remaining ; but 
diphenylnitrosamine reacts violently with zinc ethyl to form an amor- 
phous, yellowadditive product of unknown composition, melting at about 
135°. Water converts it into zinc hydroxide, diphenylamine, and an 
unstable base which reduces Fehling’s solution. 

When hydroxylamine acts on diphenylnitrosamine, an additive 
product is formed which at once decomposes into nitrous oxide and 
diphenylamine. 

It appears that, in all these cases, the quinquivalent nitrogen com- 
pound readily splits up into simpler substances containing tervalent 
nitrogen. A diversity among the attached groups is necessary for the 
existence of quinquivalent nitrogen, for no compound is known in 
which all five radicles are alike in chemical character, and all attempts 
to prepare such a compound have proved abortive. A. W. C. 


Diacetonehydroxylamine, and Stereoisomeric Aliphatic 
Ketoximes. By Cart D, Harries and Lupwie JaBionski (Ber., 1898, 
31, 1371—1384. Compare this vol., i, 121).--The absence of stereo- 
isumerism among the oximes of unsymmetrical aliphatic ketones has 
been already the subject of remark (compare Meyer and Scharvin, 
Abstr., 1897, i, 612), but no satisfactory explanation of the circum- 
stance has been put forward. The authors have found that the oxime of 
mesitylic oxide is an exception to this rule, being capable of existence 
in two forms, which probably owe their isomerism to steric influences. 

Another ketone having an ethylenic linking in the af-position has 
been shown to yield isomeric oximes; methylcyclohexenoneoxime, 
prepared by Hagemann, melts at 88—89° (Abstr., 1893, i, 393), whilst 
the substance described by Knoeveragel (Abstr., 1895, i, 48) melts at 
50—60°. The authors have heated the hydrochloride of the latter 
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form at 80°, obtaining in this manner the salt of the other modification ; 
they therefore regard the oxime having the higher melting point as 
the analogue of stable mesityloxime, the more readily fusible derivative 
corresponding to labile mesityloxime. 

Diacetonehydroxylamine, OH:NH-:CMe,*CH,*COMe, is prepared by 
the action of hydroxylamine on mesitylic oxide in presence of sodium 
methoxide, and is purified by conversion into the oxalate; it crystal- 
lises from light petroleum, melts at 52°, and boils at 94—95° under a 
pressure of 9—10 mm. The substance is very hygroscopic, dissolving 
in water and organic solvents; it reduces Fehling’s solution immedi- 
ately when gently heated. The owalate, which crystallises from a mixture 
of alcohol and ether, and melts at 145—147°, is extremely soluble 
in absolute alcohol; the picrate melts at 107—108°, the hydrochloride 
is hygroscopic, and the platinochloride and aurochloride crystallise slowly 
in six-sided prisms. The benzoyl derivative crystallises in lustrous 
leaflets, and melts at 165°; it dissolves in dilute caustic soda, and does 
not reduce Fehling’s solution. The phenylthiocarbamide crystallises 
from light petroleum, and melts at 110—112°; when gently heated, 
it reduces Fehling’s solution, and when boiled with caustic soda yields 
mesitylic oxide. Reduction with sodium amalgam converts diacetone- 
hydroxylamine into diacetonealkamine. 

B-Nitrosoisopropylacetone, NO-CMe,*CH,*COMe, obtained by boil- 
ing a solution of diacetonehydroxylamine in chloroform with mercuric 
oxide in a reflux apparatus, crystallises in stout, white prisms, and 
melts to a blue liquid at 75—76°; it is highly volatile, and has a 
pungent, irritating odour. 

Dinitrosodi-isopropylacetone, CO(CH,*CMe,°NO),, is prepared by 
oxidising triacetonedihydroxylamine under the same conditions ; it 
crystallises from benzene or from toluene, and melts at 132—133° to 
a deep blue liquid. ! 

3:5 :5-Zrimethyldihydroisoxazole, | pallies H, is another pro- 

CH:*CMe, 
duct of the action of hydroxylamine on mesitylic oxide in presence of 
sodium methoxide ; it is a mobile, highly refractive liquid which boils 
at 52° and 162—164° under pressures of 9mm. and 760 mm. 
respectively. 

a-Mesityloxime, CMe,:CH:CMe: NOH, boils at 85° under a pressure 
of 10 mm. ; it dissolves readily in dilute acids and alkalis, and resists 
the action of Fehling’s solution. The hydrochloride is prepared by 
passing dry hydrogen chloride into an ethereal solution of the fraction 
of the oxime which boils at 92—94°, under a pressure of 15 mm., this 
fraction having been obtained by the action of free hydroxylamine on 
the ketone ; on adding dry ether to the solution in absolute alcohol, 
it crystallises in regular, four-sided plates. The salt has no definite 
melting point, but sinters below 55° and melts at about 62°, although 
solid fragments remain suspended in the liquid at about 70°; at 80°, it 
suddenly becomes solid, being converted into the hydrochloride of the 
stable form. 

B-Mesityloxime melts at 48—49°, resembling the labile modification 
in chemical properties ; it boils at 92° and 102° under pressures of 
9mm. and 13 mm. respectively. The hydrochloride, prepared in the 


4.02 ABSTRACTS OF CHEMICAL PAPERS. 


manner already described, and also by the action of hydroxylamine 
hydrochloride on mesitylic oxide, crystallises in long needles, and 
melts and decomposes at 123°. The salt is produced when a solution 
of the labilesalt in absolute alcohol is allowed to remain during two days, 
The stable modification of methyleyclohexenoneoxime is obtained 
when hydroxylamine hydrochloride (1 mol.) acts on methylcyclobexe- 
none. When two molecular proportions are employed, the compound, 
C,H,,N,0,,H,0, is produced ; this crystallises from hot water in four- 
sided prisms, and melts at 83—84°. Its behaviour towards mercuric 
oxide, which converts it into a deep blue nitroso-derivative, shows the 
substance to be a hydroxylamino-oxime. M. O. F. 


Alkylic Isocyanates [Carbimides] and Heat of Formation of 
Liquid Cyanic Acid. By Pavut Lemoutr (Compt. rend., 1898, 
126, 43—45).—In the preparation of alkylcarbimides (alkylic iso- 
cyanates) by Wurtz’s method, it is necessary to use potassium cyanate 
which has been recently prepared, and to take care that all the com- 
pounds used are free from water. 100 grams of potassium cyanate and 
200 grams of sodium ethyl sulphate give about 12 grams of pure ethylic 
isocyanate ; a quantity of the polymeride is formed at the same time. 

Methylcarbimide, CO:NMe, is a colourless liquid boiling at 40°, and 
polymerising with the greatest readiness. The molecular heat of 
combustion at constant volume is 268°9 Cal., and at constant pressure 
269°3 Cal; the molecular heat of formation at constant pressure 
is +22°8 Cal. Ethylearbimide boils at 60°. Its molecular heat of 
combustion at constant volume is 4242 Cal., and at constant pressure 
424-4; its molecular heat of formation is +31 Cal. It follows from 
these numbers that the two compounds are true homologues. The 
heat evolved during polymerisation of methylcarbimide is 34-7 Cal., 
and for ethylcarbimide 34°9 Cal; taking the mean of these two 
numbers, and subtracting it from the heat of formation of cyanuric 
acid (55°45 Cal.) it gives 20°65 Cal., which should be the heat of 
formation of liquid cyanic acid. J.J.58. 


Bromacraldehyde and Tribromopropaldehyde. By Oscar 
Pitoty and A.rrep Stock (Ber., 1898, 31, 1385—1388).—Bromacr- 
aldehyde, CH,:CBr-CHO, prepared by the action of a boiling, aqueous 
solution of sodium acetate on dibromopropaldehyde, is a colour- 
less, mobile liquid having an intensely irritating smell, and gradually 
undergoes decomposition with development of a yellow coloration. 
The substance boils at 28°5°, 37°, 49°, and 111° (corr.), under pres- 
sures of 11 mm., 14 mm., 27 mm., and 420 mm. respectively, 
slowly undergoing decomposition when distilled under atmos- 
pheric pressure; it has the sp. gr. =1°68°. The aldehyde is 
neutral to litmus, and dissolves somewhat readily in warm water, 
more sparingly, however, in cold; it reduces Fehling’s, solution 
vigorously when heated. 

Tribromopropaldehyde, CH,Br-CBr,*CHO, is the product of the 
action of bromine on the foregoing substance; it has the sp. gr. 
=2°51, and remains unchanged when protected from light, which 
turns it yellow. It boils at 85°5° (corr.) under a pressure of 1] mm., 
but under atmospheric pressure it decomposes above 155°, yielding 
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hydrogen bromide. The aldehyde dissolves with difficulty in cold 
water, but is miscible with ether, benzene, methylic alcohol, and 
ethylic alcohol, generating heat with the latter. When exposed to air, 
it absorbs moisture, yielding the hydrate which contains 2H,O and 
crystallises from water in large rhombic plates ; it melts at 55—57°, 
and reduces Fehling’s solution when heated. M. O. F. 


A New Cyclic Ketone. A®Methylcyclohexenone-3. By Av- 
austE BiHat (Compt. rend., 1898, 126, 46—49).—The benzoyl 
derivative, melting at 167°, from the ketone isolated from wood oil, 
when treated with alkalis, gives an oxime melting at 121°5°, and this, 
on hydrolysis with hydrochloric acid, yields a ketone, C,H,,O, boiling 
at 192° and melting at 12°. It does not combine with sodium 
hydrogen sulphite, or yield iodoform on treatment with iodine 
and alkalis. In carbon bisulphide solution, it readily combines 
with bromine, yielding a dibromide which is easily soluble in warm 
alcohol or light petroleum. The ketone reacts with phosphorus penta- 
chloride, yielding a deep greenish-blue liquid, which, when distilled 
in steam, yields a small quantity of a heavy oil with an odour 
resembling that of terebenthene, a small quantity of a crystalline 
product and the regenerated ketone. When oxidised with per- 
manganate, the ketone yields acetic and levulinic acids only. The 
author considers these reactions best agree with the formula for the 


ketone, OMe ont Col Cie: l.J.8 
$ .Jd.8. 


Alkylic Salts of Chlor- and Brom-acetic Acid. By Rupoir 
L. Sremnten (Chem. Centr., 1897, ii, 659 ; from Bul. Acad. roy. Belg., 
[iii], 34, 101—108).—Propylic chloracetate is an oil of an ethereal odour, 
of sp. gr. = 1°0944 at 15°/4°, and boils at 149°. Butylie chloracetate 
is a colourless liquid of sp. gr. =1°0675 at 15°/4°, boils at 170°, and 
has an odour similar to the preceding salt. Propylic bromacetate is a 
colourless liquid which soon becomes dark, has a sp. gr. = 1°4166 at 
15°/4°, and 14099 at 20°/4°, and boils at 178° under 765 mm. pressure ; 
its vapour, like that of the following salts, has a very irritating action 
on the eyes. Jsopropylic bromacetate is a yellowish oil, of sp. gr. 
=1:399 at 15°/4°, and boils at 165°5° under 769 mm. pressure. so- 
butylic bromacetate is a yellowish oil which rapidly becomes dark, 
boils at 188° under 752 mm. pressure, and has sp. gr. =1°3327 at 
15°/4°, =1'3269 at 20°/4°. All these substances are insoluble in 
water and soluble in alcohol and ether. 

A table is given showing how the substitution of chlorine by 
bromine in the analogous alkylic salts of chloracetic or bromacetic acid 
raises the boiling point regularly by 16—18°. E. W. W. 


Effect of Temperature on the Acidity of Acids. By Pau 
DecEener (Chem. Centr., 1897, ii, 936; from Festschrift Techn. Hoch- 
schule Braunschweig, 1897, 451—464).—When asparagine is titrated 
with normal alkali in the cold, using unneutralised phenolphthalein as 
indicator, only 0:264 equivalent of alkali is required for each mole- 
cule of acid, and if the solution is then heated to 100°, a further 
quantity of 0540 equivalent of alkali is necessary to neutralise the 
solution. If the solution is heated to 100° before titrating, 0°96 equi- 
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valent of alkali is required, and, on cooling, the solution becomes 
alkaline, and, when cold, 0°69 equivalent of sulphuric acid must be 
added to destroy the red coloration. Ammonia is not liberated when 
the solutions are heated, and the author attributes this change in 
acidity to the decomposition of more complex molecules, and not to the 
hydrolysis of the asparagine. Aspartic acid requires 0°94 equivalent 
of alkali at 0°, and 1:208 at 100°; the hot neutralised solution be- 
comes alkaline on cooling, and, “after neutralising the excess required 
1:024—1-058 equivalents of alkali.” (?) To neutralise sulphurous 
acid in the cold, 15°6 per cent. more alkali than is necessary to form 
K,SO, must be added, and, when heated, the solution becomes alkaline. 
According to the author, orthosulphurous acid, S(OH),, is present in 
the cold ‘solution, and this, when the solution is warmed, decomposes 
into sulphurous acid and water. 

Butyric acid at 0° takes up 97:9, and at 100°, 98°55 per cent. of the 
calculated amount of alkali; the change of colour is sharp, as is 
generally the case with acids which contain no hydroxyl groups. 
Acetic and oxalic acids combine with the theoretical quantity of 
alkali, both in the cold and when heated. Glutaric acid requires 
77—77°5 c.c., and succinic acid, both at 0° and at 100°, 101°7 c.c., 
instead of 100 c.c. Lactic acid at 0° takes up only sufficient alkali to 
combine with the carboxyl groups, but, at 100°, 9—12 per cent. more 
is used. Malic acid requires 93:4 c.c. in the cold, and 95:0 c.c. at 100°, 
instead of 92:0 c.c., and tartaric acid, when warmed, requires 101 c.c. 
instead of 100 ¢c.c. In the case of these hydroxy-acids, and also of 
citric acid, probably some alkali is used to combine with the hydroxyl 
groups. When tartaric acid is dried at 100°, and a solution of it then 
at once titrated, only 60 c¢.c. of alkali are required in the cold, and 
89°5 c.c. when heated. According to the author, this is due to the 
formation, without loss of weight, of an internal anhydride, which is 
only slowly hydrolysed. Citric acid dried at 100° behaves in a 
similar way. Phosphoric acid in the cold combines with 63 per cent. of 
the alkali necessary to form the tribasic phosphate. E. W. W. 


5-Amidovaleric Acid. By Hernrico Satkowski (Ber., 1898, 
31, 776—783).—A sample of d-amidovaleric acid obtained in the 
putrefaction of glue was compared with a sample prepared synthe- 
tically by oxidising benzoylpiperidine with potassium permanganate, 
and hydrolysing the product with hydrochloric acid (Schotten, Abstr., 
1888, 1104), and with another obtained years before (Abstr., 1883, 
925) in the putrefaction of fibrin and flesh. The aurochlorides had 
the same melting point and crystalline form [monoclinic ; a:b:¢= 
11756:1: 1-0043 ; 8 =48° 23’ 40°] ; the benzoyl derivatives melt at 
the same temperature, which is 105: 1°, as determined by a thermo- 
meter immersed in the solidifying substance. 

When the orange aurochloride, C;H,,NO,, HAuCl, + H,0, is recrys- 
tallised from water, a yellow salt, with “the unusual “composition 
C;H,,NO,,AuCl,, is obtained; this can also be obtained, although 
with. . difficulty, by the ‘direct combination of AuCl, with amidovaleric 
acid, Recrystallisation from dilute hydrochloric “acid reconverts it 
into the original aurochloride. C. F. B. 
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Use of Zinc Oxide in the Preparation of Fermentation 
Lactic Acid. By Jouwannes Gapamer (Chem. Centr., 1897, ii, 937 ; 
from Apoth.-Zeit., 12, 642—643).—The author attributes Kassner's 
failure to obtain lactic acid by fermenting a solution of sugar in 
presence of zinc oxide (this vol., i, 296) to his using a large quantity 
of old cheese, which does not induce energetic fermentation, instead of 
sour milk, which contains abundant lactic acid bacteria. When the 
latter is employed, zinc dextrolactate is obtained. Calcium carbonate, 
which Kassner used instead of zine oxide, is probably a favourable 
material for the growth of lactic acid bacteria. Commercial lactic 
acid is either inactive or dextrorotatory. E. W. W. 


Autoracemisation. By Paut Watpen (Ber, 1898, 31, 
1416—1422. Compare this vol., i, 178).—The author has repeatedly 
shown that, under the influence of heat, the specific rotatory power of 
halogen substituted ethereal salts readily undergoes change. Data 
are collected in the present paper showing that compounds of a 
certain class exhibit diminution of rotatory power after lapse of time, 
without being submitted to external influences. Of the compounds 
which have been examined, methylic d-bromosuccinate, ethylic d-bromo- 
succinate, isopropylic d-bromosuccinate, isobutylic d-bromosuccinate, 
methylic d-phenylbromacetate, isobutylic d-phenylbromacetate, and 
d-phenylbromacetic acid exhibit this phenomenon, which, however, is 
not shown by propylic d-bromosuccinate, methylic d-chlorosuccinate, 
isopropylic d-chlorosuccinate, methylic acetylmalic acid, ethylic iso- 
butyrylmalic acid, methylic d-chloropropionate, ethylic d-phenylchlor- 
acetate, ethylic /-mandelate, and ethylic isovalery]-/-mandelate. 

The author recognises the following points. 

1. There exist active compounds, particularly bromine substituted 
compounds of succinic, propionic, and phenylacetic acids, which 
exhibit a decrease of rotational activity if kept for a considerable 
period ; in some cases, the rotatory power is completely lost, and the 
change in question is associated with both liquid and solid states. 

2. The diminution or loss of activity is spontaneous, and proceeds 
without decomposition on the part of the active substance, the compo- 
sition, and such physical constants as boiling point, density, and 
refractive index, undergoing no change. 

3. The alteration is permanent, and neither fractionation nor crystal- 
lisation of the product is capable of restoring the original rotation. 

4. The phenomenon depends on the structure of groups which enter 
compounds of the same type, shown by the difference in behaviour of 
propylic and isopropylic d-bromosuccinates ; it is also associated with 
the nature of the four groups attached to the asymmetric carbon atom, 
being non-existent in the case of hydroxy-compounds, hardly re- 
cognisable among chloro-derivatives, although well defined in the case 
of bromo-compounds. M. O. F. 


Partial Racemism. By Atsert Lapensure and W. Herz (Ber., 
1898, 31, 937—938).—The solubility of the quinine salt of /-pyrotar- 
taric acid in alcohol has now been determined, and it has been found 
that 100 parts of alcohol dissolve 15 parts of this compound, 4-2 parts 
of the salt of the dextro-acid, and 3°2 parts of the salt of the inactive 
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acid. From this it follows that the salt of the inactive acid is not a 
mixture of the salts of the dextro- and levo-acids, but is an individual 
salt derived from the racemic acid. A. H. 


A Method of Preparing Ethylic Alkylideneacetoacetates, 
By Emit Knorvenacet (Ber., 1898, 31, 730—737).—It has been shown 
that benzaldehyde (1 mol.) will react at a low temperature with ethylic 
acetoacetate (1 mol.), under the influence of a little piperidine, forming 
ethylic benzylideneacetoacetate, CHPh:CAc*COOEt (Abstr., 1896, i, 
232). This will react with a second molecule of ethylic acetoacetate, 
yielding ethylic benzylidenediacetoacetate, CHPh(CHAc:COOEt), 
(Hantzsch, Abstr., 1886, 77; Knoevenagel, Abstr., 1896, i, 210). More 

‘examples of these reactions have been investigated, both aromatic and 
aliphatic aldehydes being used. The aldehyde and ethylic acetoacetate 
were usually mixed at —10° to —15°, a small quantity of piperidine 
was added, one drop at a time and at intervals of several minutes, and 
the mixture was then allowed to remain at the same temperature, 
sometimes for a day or two. In some cases the product crystallised 
out ; if it did not, the mixture was washed with dilute sulphuric acid 
(to remove piperidine) and then with water, dried over dehydrated 
sodium sulphate, and distilled under diminished pressure. The alde- 
hydes experimented with were cuminaldehyde, orthonitrobenzaldehyde, 
salicylaldehyde, furfuraldehyde, cinnamaldehyde, acetaldehyde, iso- 
butyraldehyde, isovaleraldehyde, and cnanthaldehyde. Most of the 
acetoacetates had been obtained before by the use of other condensing 
agents, such as acetic anhydride or hydrochloric acid ; the diacetoacet- 
ates obtained were also known previously. 

The following compounds, or boiling points, are new, however. 
Lithylic cumylideneacetoacetate, boiling at 198° under 10 mm. pressure. 
Ethylic cinnamylideneacetoacetate, boiling at 213—214° under 17 mm. 
pressure. Lthylic cenanthylideneacetoacetate, boiling at 145° under 10 
mm. pressure, and with sp. gr. =0°9647 at 21°. Acetylcoumarin is 
the product when salicylaldehyde is used ; it, as well as its phenyl- 
hydrazone (the hygroscopic sodium salt of which melts at 160°) and 
oxime were described (Arnot, Jnaug.-Diss., Heidelberg, 1896) before 
the publication of Rap’s results (Gazzetta, 1897, 27, ii., 498 ; this vol., 
i, 317). Ethylic ethylideneacetoacetate boils at 107°, 101°, 96°, and 
94° under pressures of 20,15, 11 and 9 mm. respectively. Ethylic 
isobutylideneacetoacetate boils at 118—124° under 12 mm., ethylic 
isoamylideneacetoacetate at 136—138° under 9 mm. pressure,‘ and 
has a sp. gr. = 0°9623 at 21°5°. C. F. B. 


Syntheses by the Aid of Ethylic Cyanosuccinate. By Lionce 
BarTHE (Compt. rend., 1897, 125, 182—183).—A mixture of sodium 
(3°45 grams), alcohol (150 ¢.c.), and ethylic cyanosuccinate (30 grams) 
is added to trimethylenic bromide, and the mixture heated in a reflux 
apparatus for 5 hours on the water bath. After distilling off the 
alcohol, the residue is well washed with water and purified by distillation 
under diminished pressure, or by crystallising from alcohol. The pro- 
duct, ethylic BB,-dicyanoheptane-aa,B8B,-tetracarborylate (3 : T-dicyano- 
nonanedioate-3:7-dimethyloate), CH,|CH,*C(CN)(COOEt)-CH,*COOEt]., 
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crystallises in white, silky crystals melting at 69° and boiling at 215° 
under 75 mm. pressure. 

When a solution of sodium (2°9 grams) in absolute alcohol is mixed 
with ethylic cyanosuccinate (25 grams), then added to ethylic a-brom- 
isobutyrate (24 grams), and the reaction completed by heating for 3 hours 
on the water bath; the product isolated as described above is a 
colourless oil boiling at 233—-235° under 25 mm. pressure, and is ethylic 
cyanodimethyltricarballylate, 

COOEt: CMe,* C(CN) (COOEt): CH,» COOEt. 
J. J. 8. 


The Naphthenes of Russian Petroleum. By Ossian AscHAN 
(Chem. Zeit., 1897, 21, 242, and 287—288).—A résumé of work pre- 
viously published by the author and others. Compare Abstr., 1883, 
564; 1884, 1276; 1887, 648, 922; 1891, 1053, 1481; 1892, 847, 
1182, 1310, 1311; 1895, i, 339, 411, and 1896, i, 210, 286, 350. 

The conclusion arrived at is that these naphthenes are probably mix- 
tures, and they are not, as was previously supposed, reduction pro- 
ducts of benzene hydrocarbons but probably contain pentamethylene 

J. 


derivatives. J. 8. 


Reduction of Benzylaminecarboxylic Acids. By A.rrep 
Eryxorn [and Joser Brant] (Annalen, 1898, 300, 156—179. Compare 
Abstr., 1896, i, 551).—Orthomethylolhexahydrobenzoic acid (exo-hydroxy- 
hexahydro-orthotoluic acid), OH:*CH,*C,H,,.*COOH, is the chief non- 
nitrogenous product of reducing orthodiethylbenzylaminecarboxylic 
acid with amylic alcohol and sodium, and is also obtained by the re- 
duction of phthalide ; it crystallises from benzene in aggregates of 
small, prismatic needles, and melts at 112°. The sodiwm and barium 
salts crystallise in needles, the methylic salt boils at 155° under a pres- 
sure of 18 mm., and the ethylic salt at 160—162° under a pressure 
of 32mm. Lthylic orthochloromethylhexahydrobenzoic acid, 

CH,Cl-C,H,,.* COOEt, 
boils at 145—147° under a pressure of 15 mm. When oxidised with 
potassium permanganate, orthomethylolhexahydrobenzoic acid is con- 
verted into trans-hexahydrophthalic acid. 

In addition to exo-hydroxyhexahydro-orthotoluic acid, reduction of 


phthalide gives rise to hexahydrophthalide, OH y<yo2>0 ; it is a 


colourless liquid having an agreeable odour, and it boils at 160—165° 
under a pressure of 60 mm. 

Hexahydro-orthotoluic acid is another product of the reduction 
of phthalide and exo-hydroxyhexahydro-orthotoluic acid, and when 
distilled with zinc chloride, it yields hexahydrotoluene, 

M, O, F, 


_ Compound of Phosphoric Anhydride with Benzene. By H. 
GiRraNn (Compt. rend., 1898, 126, 592—593).—When a mixture of two 
parts of phosphoric anhydride and three parts of benzene is heated in 
a sealed tube at 110—120° for several hours, a very unstable, brick- 
red solid product is obtained which decomposes when exposed to air, 
but can be kept in an atmosphere of benzene. It is also decomposed 
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by water, but dissolves without change in alcohol, and when this solu- 
tion is treated with barium carbonate, a gelatinous mass is formed which, 
after washing with absolute alcohol and drying at 110—120°, has the 
composition C,H,P.O,,Ba,, and is the barium salt of benzenetetradi- 
metaphosphoric acid, C,H,(PO:0,:PO-OH),, formed by the union of 
1 molecule of benzene with 4 mols. of phosphoric anhydride. 

The alcoholic solution of the crude acid may be neutralised with 
barium ethoxide instead of with the carbonate. C. H. B. 


The Benzene Ring. By Nicoztar A. Menscuutxin (Ber., 1898, 31, 
1423—1429. Compare this vol., i, 186).—A study of the formation 
of the benzene ring involves the consideration of two questions, namely, 
the production of a hexatomic ring from an open chain, and the influ- 
ence on the decomposition velocity of the anilines exerted by the 
carbon linkings of the ring. 

In order to throw light on the first of these questions, the author 
has compared the velocity constants of the action of allylic bromide on 
a-pentylamine (1189), hexamethyleneamine (1309), a f-pentylamine 
(586), and 8-methylhexamethyleneamine (884), and points out that the 
conversion of an open chain into a hexatomic ring having the same 
simple linkings between the carbon atoms is not attended with diminu- 
tion of the velocity constant. 

Assuming that the influence exerted by the nature of the union 
between carbon atoms is the same in a closed ring as in an open chain, 
it is possible to study the second of the above questions by considering 
the velocity constants of the anilines. By comparing the velocity con- 
stants of propylamine (3783) and allylamine (1903), it will be seen that 
if Kekulé’s formula for benzene is accepted, the constant for aniline 
should be considerably lower than that of hexamethyleneamine ; the 
same effect would be anticipated if Claus’ view of the structure of the 
benzene ring is accepted, because the velocity constant of aa-pentyl- 
amine is 270. As a matter of fact, the constants proper to hexa- 
methyleneamine and aniline are 1309 and 68 respectively. Another 
point of difference which is due to this cause lies in the lower values 
obtained when anilines are acted on by methylic bromide as compared 
with allylic bromide, whereas in the aliphatic series the converse 
generalisation holds good ; this is illustrated by the following table 
(compare also Abstr., 1895, ii, 385). 


C,H,Br. 


Aniline 68 24 
Methylaniline | 504 179 
Orthotoluidine a 54 13 
Metatoluidine a, 445 86 
Paratoluidine 96 52 
v-Ortho-xylidine 400 51 
as-Meta-xylidine 235 30 
y-Cumidine 174 46 


The aromatic amines, such as benzylamine, differ from the anilines, 
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displaying the characteristics of aliphatic amines to the exclusion of 
those features which are associated with the benzene ring. Thus the 
velocity constants of benzylamine, a-phenylethylamine, and w-mesityl- 
amine, with allylic bromide, are 997, 750, and 1718; with methylic 
bromide, the constants of benzylamine and w-mesitylamine are 2722 
and 4565 respectively. 

Corresponding differences are revealed ‘on comparing the etheri- 
fication constants of alcohols with those of phenols, and of aliphatic 
acids with those of aromatic acids. M. O. F. 


Carbonates of the Dihydroxybenzenes. By ALFrep EINHORN 
[and Evcen Linpenserc] (Annalen, 1898, 300, 135—155).—When 


catechol carbonate, C,H, CO, is recrystallised from absolute 


alcohol, it becomes in part converted into ethylic catechol carbonate, 
OH: C,H,*O-COOEt. It is also decomposed by primary and secondary 
bases, yielding compounds of the type OH:C,H,°O-CO-NRR,. 
Whilst ethylenediamine gives rise to dicatecholdicarbethylenediamide, 
0,H,(NH:CO-0-C,H,°OH),, hydrazine forms the two compounds 
dicatecholearbohydrazide, N,H,(CO°O°C,H,*OH),, and catecholcarbo- 
hydrazide, OH:C,H,*O°CO-NH-NH,. The latter is of value 
in detecting aldehydes, with which it forms derivatives of the type 
OH: C;H,O-CO-NH-N:CHR, and possesses the advantage of solubility 
in alkalis, from which it is separated unchanged by acids ; hitherto, 
however, it has not been induced to combine with ketones, and there- 
fore affords a means of distinguishing between this class of compounds 
and aldehydes. 

Although the conversion of catechol carbonate into ethylic catechol 
carbonate under the influence of absolute alcohol is complete at 100°, 
the carbonates of resorcinol and quinol are scarcely changed ‘under 
these conditions, first undergoing complete conversion when heated at 
130° and 160° respectively ; the products, however, have not been 
isoluted. With piperidine, resorcinol carbonate yields two compounds, 
resorcinolearbopiperidide, OH: C,H,*O-CO*NC;H,,, which dissolves in 
alkalis, and resorcinoldicarbodipiperidide, C,H,(O°CO-NC,H,,)., which 
is insoluble in alkalis. Quinol carbonate behaves in a similar 
manner. 

It is probable that the carbonates of resorcinol and quinol are not 
monomolecular, and the authors therefore represent them by the 
general formula (C,;H,O,°CO),. 

Ethylic catecholearbonate, OH*C,H,*O-COOEt, ecrystallises from a 
mixture of alcohol and ether in colourless needles and melts at 58°; it 
has an aromatic odour and a burning taste, and does not develop colour 
with ferric chloride. Distillation regenerates catechol carbonate with 
elimination of alcohol. 

Amylic catechol carbonate, OH*C,H,*O-COO-C,H,,, crystallises from 

petroleum in leaflets and melts at 53°; it has an aromatic odour. 
_ Catecholearbamilide, OH: O,H,*O-CO-NHPh, crystallises from alcohol 
in small, white scales, and melts at 146°. Catecholcarboparaphenetidide, 
OH: C,H,-O-CO-NH-0,H,:OEt, crystallises in lustrous leaflets and 
also melts at 146°. 
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Catecholearbophenylhydrazide, OH:C,H,-O-CO-NH-NHPh, slowly 
reduces a cold solution of silver nitrate, and is oxidised by Fehling’s 
solution when gently heated ; it crystallises from methylic alcohol in 
leaflets and melts at 157°. 

Dicatecholcarbethylenediamide, C,H,(NH*CO-0:-C,H,°OH),, is pre- 
pared by the action of ethylenediamine on catechol carbonate (2 mols.) ; 
it ecrystallises from absolute alcohol in highly lustrous leaflets and melts 
at 165°5°. 

Catecholearbodiethylamide, OH*C,H,*O°CO-NEt,, which crystallises 
in beautiful prisms from a mixture of ether and petroleum, melts at 
78°, and dissolves without decomposition in dilute caustic soda. It 
belongs to the monoclinic system. [a:b:¢=1°'2261:1:0°95498; 
B=114° 26’.] 

Catecholcarbopiperidide, OH*C,H,*O°CO-NC,H,,, crystallises from 
absolute alcohol in white prisms and melts at 121°. When boiled 
with alcohol during half an hour, it is resolved into its components, 
but dissolves without change in cold, dilute, caustic alkali. 

Dicatecholcarbohydrazide, N,H,(CO°O-C,H,°OH),, is prepared by 
adding hydrazine (2°8 grams) to finely powdered catechol carbonate 
(15 grams), and cooling the clear solution which is produced ; on dis- 
solving the crystals in dilute caustic soda, and treating the filtered 
liquid with hydrochloric acid, the dihydrazide is precipitated, whilst 
the hydrochloride of the monohydrazide remains in solution. The 
dihydrazide crystallises from absolute alcohol in colourless plates and 
melts at 207°. 

Catecholcarbohydrazide, OH: C,H,*0°-CO-NH:°NH,, crystallises from 
very dilute spirit in white needles, and melts at 154°, becoming solid 
above this temperature, and finally decomposing at 240°; it is insoluble 
in benzene and ether, but dissolves in hot alcohol and water. The 
substance slowly reduces a cold solution of silver nitrate and Fehling’s 
solution when warmed with it ; ferric chloride develops a dark colora- 
tion. The acetyl derivative melts at 180°. The benzylidene derivative 
crystallises from alcohol in colourless needles and melts at 175°; 
the orthohydroxybenzylidene and parahydroxybenzylidene derivatives 
melt at 162° and 175° respectively, the paramethoxybenzylidene 
derivative at 192°. The ethylidene derivative melts at 125°; unlike 
the foregoing products of condensation, this compound undergoes 
decomposition when dissolved in alkalis. 

Resorcinol carbonate, (C;H,0,:CO),, is prepared by passing carbonyl 
dichloride into a continuously agitated solution of resorcinol in 
pyridine, cooled with ice ; after half an hour the gelatinous precipitate 
is transferred to water, when the carbonate separates as a white, 
amorphous powder. It melts and evolves gas at 190°. 

Resorcinoldicarbodipiperidide, O,H,(O°CO-NC,H,,),., separates in 
large, transparent plates on adding a few drops of alcohol to the solu- 
tion in ether ; it melts at 122°. Resorcinolcarbopiperidide, 

OH: C,H,°0-CO-NC,H,,, 
is soluble in alkalis, and crystallises from a mixture of ether and 
petroleum in colourless prisms. It melts at 107°. 

Quinol carbonate, (C,H,0,:CO),, is insoluble in common solvents and 
does not melt below 280°. ra 
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Quinolcarbopiperidide, OH*C,H,*O-CO*NC,H,,, which separates on 
adding ethylic acetate to the alcoholic or ethereal solution, melts at 270°. 

Quinolearbohydrazide, OH: C,H, O-CO-NH-NH,, is a white, crystal- 
line powder and melts at 168°. M. O. F. 


Action of Cyanamide on Bromanil in Presence of Potassium 
Hydroxide. By H. Imperr (Compt. rend., 1898, 126, 529—530).— 
A solution of cyanamide (8°4 grams), in water (100 grams), is added 
to finely divided tetrabromoquinone (246 grams), the mixture is boiled, 
and small pieces of potassium hydroxide are added, care being taken 
that the bromanil remains in excess ; the liquid is filtered hot, and as 
the filtrate cools crystals separate which can be obtained pure after 
two or three crystallisations from boiling water. The crystals have 
the form of long needles, some have a green and others a brown appear- 
ance, probably the effect of polychroism. Its aqueous solution has a 
green colour, which changes to violet on the addition of hydrochloric 
acid ; if the acidified solution is shaken with ethylic acetate, the latter 
assumes a ruby-red colour. Both the green and violet solutions are 
decolorised by sulphurous anhydride. Analyses point to the 
compound being dipotassiwm dicyanimidodibromdihydroxyquinone, 
ON,-C,Br,(OK),:CN,+2H,O. The corresponding silver and barium 
compounds have been obtained by double decomposition. Chloranil 
reacts in a similar manner, and benzoquinone itself gives dicyanimido- 
benzoquinone. 


Veratrylenediamine. By Caries Moureu (Compt. rend., 1897, 
125, 31—34).—Veratrole, when treated at 0—5° with concentrated 
nitric acid (sp. gr.=1°48), yields a dinitro-derivative crystallising in 
lemon-yellow needles and melting at 129—130°. The two nitro-groups 
appear to be in the ortho-position relatively to one another, since on 
reduction with tin and hydrochloric acid an orthodiamine, veratrylene- 
diamine, C,H,(OMe),(NH,),, is obtained ; this crystallises in small, 
colourless prisms melting at 131—132°, and dissolves readily in water, 
alcohol, or chloroform, but is only sparingly soluble in ether. All its 
solutions rapidly become dark coloured on exposure to the air, and even 
the solid base after exposure for several hours assumes a violet colour. 


Veratrylphenanthrazine, OgH,(OMe)y< Jens obtained when 
a warm alcoholic solution of the base (0°84 gram) is added to a boiling 
acetic acid solution of phenanthraquinone (1°04 grams), crystallises 
from toluene in small, yellow needles melting at 255°, and gives a violet 
coloration with sulphuric acid. 
H 


Veratrylene-ethenylamidine, 0,H,(OMe), <A >cMe, formed when 


the base is heated for some time with acetic acid, is readily soluble in 
water, sparingly in ether, and melts at about 170°; its aqueous 
solution yields precipitates with both platinum chloride and picric acid. 


C Ph:N-CH,Ph 

. N— 0,H,(OMe), 
of its hydrochloride when an aqueous solution of veratrylenediamine 
hydrochloride reacts with benzaldehyde ; the hydrochloride crystallises 


gg 2 


Veratrylbenzaldehydine, , is obtained in the form 
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from dilute alcohol in small, colourless needles melting at 134—135°, 
All these reactions indicate that the base is an ortho-diamine. J.J. 8. 


Action of Benzoic Chloride on Monosubstituted Orthodi- 
amines. By Fernanp Mutrecet (Compt. rend., 1897, 125, 107-109). 
—Substituted ortho-diamines of the type NO,*C,H,(NH,)(NHR) 
[NHR : NH,=1: 2:4], where R= phenyl, ortho- or para-tolyl, methyl, 
a- or f#-naphthyl radicles, react with benzoic chloride in two 
different ways. (1) At a low temperature and in the presence of a 
solvent such as benzene a benzoyl derivative of the type 

NO,°C,H,(NHBz)-NHR 
is formed. (2). At a high temperature (200°), and in the presence of 
an excess of the chloride, an inner anhydride of the type 


NO,-C,H, <2 Sopa 


is produced. 

Orthobenzamidoparanitrophenylaniline, NO,°C,;H,(NHBz)-NHPh, 
crystallises from alcohol in yellowish brown needles melting at 
201—202°. Orthobenzamidoparanitroparatolylaniline forms yellow 
needles melting at 210—211°; orthobenzamidoparanitroorthotolylaniline 
melts at 164—165°, and orthobenzamidoparaniiro-B-naphthylaniline 
melts at 217—218°. 


The anhydride,NO,*O,H<* 99 >OPh, is obtained when paranitro- 


orthamidophenylaniline (1 part) is heated with benzoic chloride 
(2 parts), first gently and then at about 210—215°, in an oil bath 
until hydrogen chloride ceases to be evolved ; when cold, the mass is 
treated with sodium carbonate, and, after boiling, the insoluble 
portion is washed with hot water and recrystallised from boiling 
alcohol ; it crystallises in needles melting at 181°. 

The following is a list of the anhydrides which have been obtained 
in a similar manner. 

R= Paratolyl, colourless needles melting at 177—178°. 

R= Orthotolyl, yellowish needles melting at 172—173°. 

R=a-Naphthyl, small yellow crystals melting at 171—173°. 

R=£-Naphthyl, yellow needles melting at 177—178°. 

R= Methyl, yellow crystals melting and decomposing at 140°. 

J.J.8. 


A New Group of Amidines. By Frernanp Mourtreer (Compt. 
rend., 1897, 125, 243—-245).— When the anhydrides obtained by the 
action of benzoic chloride on monosubstituted orthodiamines (see pre- 
ceding abstract) are reduced with tin and hydrochloric acid, amidines 


of the type NH,-C,H,< SR >OPh are formed. 
Melting point of product. 
191° 


Paratolyl 
Orthotoly! 
B-Naphthyl .............. bi ehisetitereedenes 


A hydrate of the phenyl derivative containing 1H,O has been 
obtained, it melts ut 172—173°; the corresponding hydrate of the 
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f-naphthyl derivative melts at 165—166° losing its water and then 
melting again at 195°. J.J.S8. 


Behaviour of Diazomethane towards Nitramines and 
Aromatic Nitro-compounds. By Joun Leatuart HEINKE (Ber., 
1898, 31, 1395—1400. Compare Degner and von Pechmann, Abstr., 
1897, i, 264).—Diazomethane converts nitrourethane into nitromethyl- 
urethane. It has a similar action on nitramine, yielding principally 
dimethylnitramine, along with the isomeride described by Franchimont 
and Umbgrove (Abstr., 1897, i, 8) ; there is also formed the compound, 
0,H,,NO,, which boils at 110—112°, and yields potassium carbonate 
when treated with alcoholic potash. 

The nitro-compounds which have shown themselves to be indifferent 
towards diazomethane are nitromethane, nitrobenzene, nitrotoluene, 
parabromonitrobenzene, bromodinitrobenzene, and trinitromesitylene. 

Symmetrical trinitrobenzene reacts with diazomethane (4 mols.) 
liberating nitrogen, and yielding the compound, C,,H,,N,;0,, which 
crystallises from dilute acetic acid in colourless, rhombic plates, and 
melts at 194—195°, when it decomposes ; it is indifferent towards cold 
caustic soda, yielding a red solution when the liquid is boiled. The 
substance gives Liebermann’s reaction, and under the influence of 
acids and alkalis is resolved into nitrous acid and the base, C,,H,,.N,0,, 
which crystallises from dilute alcohol in white, lustrous plates and 
melts at 164—165°. 

Symmetrical trinitrotoluene yields the compound, C,,H,,N,0,, which 
crystallises from dilute acetic acid in yellowish needles, and melts 
at 177°. 

Picric chloride gives rise to the compound, C,H,N,O,Cl, which 
crystallises from dilute acetic acid in bright yellow needles, and melts 
at 176—177°. Alcoholic hydrogen chloride eliminates nitrous acid, 
yielding the base, C,H,N,O,Cl, which crystallises from dilute’ alcohol 
in yellowish needles and melts at 179—180°; the acetyl derivative 
forms colourless needles and melts at 156—157°. 

Symmetrical trinitrophenylic acetate acts readily with diazomethane, 
yielding the compound, C,,H,,N,0,, which separates from dilute acetic 
acid in yellowish, hexagonal prisms ; it melts at 144°. M. O. F. 


Compounds of Phenylhydrazine with Metallic Nitrates. By 
JoserH Morresster (Compt. rend., 1897, 125, 183—185).—The nitrates 
of metals of the manganese series combine directly with phenyl- 
hydrazine in much the same manner as the corresponding haloids 
(Abstr., 1897, i, 561, 562 ; this vol.,i, 133). These salts, which give the 
reactions of phenylhydrazine, and also those of the metal they con- 
= deflagrate when heated, leaving a residue of the metallic 
oxide. 

Cobalt nitrate phenylhydrazine, Co(NO,),,2N,H,Ph + H,O, obtained 
when an excess of phenylhydrazine is quickly added to a 10 per cent. 
aqueous solution of cobalt nitrate previously diluted with twice its 
volume of 95 per cent. alcohol, crystallises in microscopic needles, is 
sparingly soluble in cold water or alcohol, more readily in hot water, 
and insoluble in ether or chloroform. "When heated, it turns blue, 
then brown, and does not melt below 260°, 
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Zine nitrate phenylhydrazine, Zn(NO,).,3N,H,Ph, is obtained when a 
10 per cent. alcoholic solution of phenylhydrazine is gradually added 
to a 10 per cent. alcoholic solution of zinc nitrate; the precipitate 
formed contains zine oxide, from which it may be freed by 
boiling with alcohol and allowing it to crystallise. In appearance 
it resembles boric acid, is soluble in hot water or alcohol, but insoluble 
in ether or chloroform, and melts and decomposes at 170°. 

The cadmium salt, Cd(NO,).,3N,H,Ph, may be obtained ina similar 
manner by using a 5 per cent. alcoholic solution of cadmium nitrate. 
It melts at 185° and decomposes at about 190°. The nickel derivative, 
Ni(NO,),,4N,H,Ph, obtained by quickly adding phenylhydrazine to a 
20 per cent. alcoholic solution of nickel nitrate, forms a clear blue 
precipitate, which is sparingly soluble in chloroform, but insoluble in 
ether, and deflagrates at 141°. J.d,58. 


Action of Halogen-substituted Derivatives [of Aliphatic 
Compounds on Phenylhydrazine. By Hernrich BruNNER and 
Karu Erermann (Ser., 1898, 31, 1406—1416. Compare this vol., 
i, 158).—The action of chloroform on phenylhydrazine gives rise to 
phenylhydrazine hydrochloride, phenylic isocyanide, benzene, am- 
monium chloride, hydrogen chloride, and nitrogen ; the same products, 
substituting aniline for benzene, are obtained when a solution of 
carbon hexachloride in ether is mixed with phenylhydrazine. Carbon 
tetrachloride yields phenylhydrazine hydrochloride, phenylic iso- 
cyanide, hydrogen chloride, aniline, and nitrogen ; whilst ethylenic 
dichloride also gives rise to phenylhydrazine hydrochloride when 
mixed with the base. Bromoform and phenylhydrazine give the hydro- 
bromide, along with phenylic isocyanide, benzene, hydrogen bromide, 
ammonium bromide, and nitrogen, the analogous change taking place 
under the influence of iodoform ; ethylenic dibromide produces phenyl- 
hydrazine hydrobromide when mixed with the base. When chloral, 
diluted with 25 volumes of ether, is mixed with phenylhydrazine, 
nitrogen is liberated, and the hydrochloride of the base produced ; 
the other products of the action are benzoic chloride, phenylic iso- 
cyanide, aniline, ammonia, and ammonium chloride (compare also 
Causse, Abstr., 1897, i, 543). 

The compound, C,,H,,N,0,Cl, obtained on mixing aqueous solu- 
tions of phenylhydrazine hydrochloride and chloral hydrate, is 
a reddish-brown, amorphous substance, readily soluble in alcohol, chloro- 
form, and glacial acetic acid, but dissolving with difficulty in benzene 
and petroleum ; it is insoluble in water and ether. The latter agent 
precipitates it from the solution in chloroform as a yellowish-red 
substance, and when separated from alcohol or glacial acetic acid by 
addition of feebly acidified water it is orange-coloured. It becomes 
brown at 140°, and chars at 145°, Nitric acid converts it into picric 
acid, whilst alcoholic potash eliminates ammonia, the odour of iso- 
cyanide becoming afterwards perceptible; when heated with zinc 
dust, it yields ammonia, aniline, and an isocyanide. The acetyl, 
benzoyl (two), silver, ethyl, and propyl derivatives are amorphous ; a0 
amorphous compound, C,,H,,N,Cl,, is obtained. by the action of phos- 
phorus pentachloride. 


a i. ae aki ce a ae | 
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The compound, ©,,.H,,N,O,Br, prepared from phenylhydrazine 
hydrochloride and bromal hydrate, is a yellow, amorphous powder, 
resembling the foregoing compound in chemical behaviour. The acetyl, 
benzoyl, silver, ethyl, and propyl derivatives, and the compound ob- 
tained by the action of phosphorus pentachloride, are amorphous. 

The compound, C,,H,,N,ClO, is produced when aqueous solutions of 
phenylhydrazine hydrochloride and butylchloral hydrate are gently 
heated ; the substance itself, the acetyl, benzoyl, silver, ethyl, and propyl 
derivatives, and the compound obtained by the action of phosphorus 
pentachloride, are all amorphous. 

The authors discuss the possible constitution of the above- 


mentioned compounds. M. O. F. 


Hydrocinnamide. By Marcer, DE.ipine (Compt. rend., 1898, 
126, 648—651).—Hydrocinnamide, obtained by the action of ammonia 
on cinnamaldehyde and melting at 106—108°, is really a hydrate, 
20,,H,,N,+H,O, which explains the formation of the hydrochloride 
and the regeneration of the base from it by the action of ammonia, 
Hydrocinnamide is therefore analogous in this respect to amarine and 
anisine. Direct estimation of the water was found to be impracticable 
owing to the rapid alteration of the compound when heated. 

The heat of combustion of hydrocinnamide is 8962°8 cals. ; mole- 
cular heat of combustion at constant volume, 3450°68 cal. ; at constant 
pressure, 3453°5 cal.; heat of formation — 81:2 Cal.; heat of forma- 
tion of the hydrate (liquid water) -—79°4 Cal. It follows that 


30,H,O liquid +2NH, diss, = C,,H,,N, solid + 3H,0O liquid develops 
+48°4 Cal. These results show that hydrocinnamide is one of the 
glyoxalidines, a conclusion which is confirmed by the formation of - 
salts, its basic function being more active than that of amarine; it may 
therefore be termed cinnamine. It also forms a compound with silver 
nitrate, and resembles amarine in its behaviour with methylic iodide 


and benzylic chloride. C. H. B. 


The Reduction of Ethylic Orthonitrophenylic Carbonate : 
Ethylic Orthohydroxyphenylcarbamate. By James H. Ransom 
(Ber., 1898, 31, 1055—1066).—Bender’s ethylic amidophenylic car- 
bonate, NH,*C,H,°O*COOEt, melting at 95° (Abstr., 1887, 38), was 
prepared by reducing ethylic orthonitrophenylic carbonate by shaking 
it with tin and strong hydrochloric acid and cooling meanwhile. 
It is identical with Groenvik’s ethylic hydroxyphenylcarbamate, 
OH:C,H,-NH-COOEt, melting at 85° (this Journal, 1877, i, 472), 
prepared from orthamidophenol and ethylic chloroformate. The true 
melting point of the substance is 85°; its constitution is probably 


ee aa It yields a benzoyl derivative, 
‘ae H 
Oy, CCone 


which melts at 75°5°; this can also be obtained from ethylic chloro- 
formate and benzoylorthamidophenol, OH:C,H,*NHBz, which is itself 
best obtained by the action of benzoic chloride (1 mol.) on orthamido- 
phenol (2 mols.) in ethereal solution. When this benzoyl derivative 
is heated in a bath at 240—245°, alcohol comes over first, then a 
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small quantity of ethylic benzoate, and, lastly, a fraction which 
contains benzoylearbonylamidophenol, O,H,<yp, >00, melting at 


173—174°, together with a little carbonylamidophenol (from which 
the former can be prepared by benzoylation), and a little benzenylamido- 


phenol, C,H,<Y>CPh, which melts at 101—102°, and can also be 


prepared by distilling benzoylearbonylamidophenol. 

Orthanisidine, when heated with ethylic chloroformate in alka- 
line aqueous solution, yields ethylic orthomethoxyphenylcarbamate, 
OMe:C,H,-NH-COOEt, boiling at 180—182° under 26 mm. pressure. 
A product identical with this ought to be obtained by methylating the 
original substance mentioned above, if Groenvik’s formula for it were 
correct ; this substance could not be made to yield a methylic deriva- 
tive, however. Ethylic orthomethoxyphenylcarbamate, when treated 
with bromine in carbon bisulphide solution, yields a monobromo-substitu- 
tion derivative which melts at 101°5—102°5°. 

Ethylic paranitrophenylic carbonate can be prepared from paranitro- 
phenol in alkaline solution by the action of ethylic chloroformate, and 
also by dissolving ethylic phenylic carbonate in fuming nitric acid 
at 0° ; it melts at 67—68° Unlike the ortho-isomeride, it is reduced by 
tin and alcoholic hydrochloric acid, in the normal manner, to ethylic 
paramidophenylic carbonate, NH,°C,H,°O:COOEt, which melts at 
35—36°; the hydrochloride of this melts and decomposes at 197°, the 
yellow platinochloride melts at 237°, and the carbamide (from the hydro- 


chloride and potassium cyanate) at 149—150°. C. F. B+: 


Some-N-Phosphines and N-Phosphonium Compounds. By 
C. A. Aucust Micwaguis (Ber., 1898, 31, 1037—1047).—Compounds 
analogous to those prepared from phosphorus trichloride and piperidine 
(Abstr., 1895, i, 682) have been prepared with phosphenyl chloride, 
PPhCl,, and similarly constituted chlorides, instead of phosphorus 
chloride. These trichlorides react with tetrahydroquinoline also, but 
‘the reaction is less energetic, and there is no need to cool with 
ice, or even to dilute with ether ; the products, too, form phosphonium 
compounds less readily than the analogous piperidine derivatives, and 
that only with methylic iodide, asa rule. No aliphatic N-phosphines 
have been obtained as yet. 

[With Grore ScuLtTER].—Phenyldipiperidine-N-phosphine, 

(C;H,)N).PPh, 
from piperidine (4 mols.) and phosphenyl chloride (1 mol.) in ethereal 
solution, melts at 78°. With chlorine gas in light petroleum solution, 
it yields deliquescent phenyldipiperidine-N-phosphine chloride, 
(C;H,,N).PPhCl, ; 

this is converted by water into the phosphine oxide, (C;H,,N),PPhO, 
which is better prepared, however, by the action of phospheny! oxy- 
chloride, PPhOC],, on piperidine ; it is hygroscopic and melts at 68°. 
The phosphine sulphide, obtained by prolonged heating of the phosphine 
with excess of sulphur at 130°, melts at 92° and is very stable. With 
carbon bisulphide, the phosphine first forms a yellowish-white com- 
pound, probably (C;H,,N-CS-S),PPh, which melts at 144°; when 
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crystallised repeatedly from a mixture of benzene with ether, this 
loses half its carbon bisulphide, yielding a yellow substance, presum- 
ably C,H,,N*CS:‘S:PPh:NC,H,,, which melts at 137°. Phenyldipiper- 
idinemethylphosphonium iodide (from the phosphine and methylic iodide 
at the ordinary temperature), chloride, and yellowish-red platinochloride, 
(C;H,)N).PPhMel, é&c., melt at 167°, 130°, and 178° respectively ; the 
ethylphosphonium iodide at 174°, and the yellow, deliquescent benzyl- 
phosphonium chloride at 204°. The methylphosphonium hydroxide is a 
syrup; when heated, it loses piperidine and forms methylphenyl- 
phosphinic acid, O:PPhMe-OH. 

[With Freunp.icu. |—Paratolyldipiperidine-N-phosphine, 

(C;H,)N).P*C,H,Me, 

melts at 80°; the hygroscopic phosphine oxide, (C;H,,N),PO-C,H,Me, 
at 60°; the phosphine sulphide at 88°, and the pale yellow compound 
with carbon bisulphide (2 mols., a compound with 1C8, could not be 
obtained) at 139°. The methyl-, ethyl-, propyl- and isobutyl-phospho- 
nium iodides, (C,H,,N),P*C,H,Me,Mel, &ec., melt at 186°, 191°, 197°, 
and 204° respectively ; the benzylphosphonium chloride at 125°. By 
heating the methylphosphonium hydroxide at 150—180°, paratolyl- 
methylphosphinic acid, C,H,Me*PMeO-OH, was obtained; it melts at 
120°; its silver salt was analysed. 

[With Curt Rozser. |—Chlorophenyl-, anisyl-, and phenetyl-dipiperi- 
dine-N-phosphines, (C;H,,N),P°C,H,R [R=Cl; OMe; OEt], melt at 
95°, 69° and 84° respectively. They were prepared in the same way as 
phenyldipiperidine-n-phosphine, and resemble that substance in their 
reactions. 

[ WithJ. Grossnem. |— Zetrahydroquinoline-N-phosphine, (C,H,,N).P, 
from tetrahydroquinoline and phosphorous chloride, melts at 202—204°, 
and is decomposed by acids into tetrahydroquinoline and phosphorous 
acid ; it cannot readily be oxidised, but the phosphine oxide, 

; (CyH,)N);PO, 

is obtained by the action of tetrahydroquinoline on phosphorus oxy- 
chloride ; it melts at 90—91°. The N-phosphine (1 mol.) will unite 
with sulphur (1 mol.), however, at 170°, but not very readily ; the 
resulting phosphine sulphide, (C,H,,N),PS8, crystallises in the regular 
system and melts at 192°. Tetrahydroquinolinemethylphosphonium 
iodide, chloride, and reddish-yellow platinochloride, (C,H,)N),PMel, «&e., 
melt at 188°, 148—150°, and 230° respectively. 

Phenylditetrahydroquinoline-N-phosphine, (CjH,)N),PPh, from tetra- 
hydroquinoline and phospheny] chloride, melts at 150°; the phosphine 
oxide, (CoH,,N),PPhO, at 216°, and the methylphosphonium iodide, 
(C,H,,N),PPhMel, at 136°. 

Paratolylditetrahydroquinoline-N-phosphine, (C,H,,N),.P+*C,H,Me, 
melts at 140°, the phosphine oxide, (C,H,,.N),PO°C,H,Me, at 181°. 

C. F. B. 


Behaviour of Alkylic Iodides with Alkylic Phosphites, or 
O-Phosphines. By C. A. Avcust Micnaguis and R. Karune (Ber., 
1898, 31, 1048—1055).—The phenylic, parachlorophenylic, para- and 
meta-tolylic, and pseudocumenylic salts of phosphorous acid, (OR,),P 
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(1 mol.), react with methylic iodide (1 mol.) at suitable temperatures, 
and also with benzylic chloride, yielding compounds, (OR),PMel or 
(OR),PCl-CH,Ph ; with ethylic iodide, they would not combine in the 
same way ; the products were often oils, but these sometimes solidi- 
fied on cooling, or on washing with ether. They are decomposed by 
alkalis, and even by water, hydriodic acid, phenol, and an alkylic 
methyl- or benzyl-phosphinate being formed, (OR),PMeIl + H:OH= 
HI+R:OH+(OR),PMeO. Ethylic phosphite will not combine 
with methylic iodide; instead of a normal compound, its decom- 
position products are obtained; one of these is methylphosphinic 
acid, for the preparation of which this reaction is convenient (see 
later.) 

Triphenolmethyl-O-phosphonium iodide, (OPh),PMel, prepared as indi- 
cated at 100°, melts at 70—75°, and is very deliquescent ; phenylic 
methylphosphinate, (OPh),PMeO, melts at 36—37°. T'riphenolbenzyl- 
O-phosphonium chloride, (OPh),PCl*CH,Ph, prepared at 175°, was not 
obtained pure; phenylic benzylphosphinate, (OPh),PO:CH,Ph, melts 
at 60°. 

Parachlorophenylic phosphite (parachlorophenol-O-phosphine), 

(C,H,Cl-0O),P, 
boils at 290—297° under 15 mm. pressure. T'riparachlorophenolmethyl- 
phosphoniwm iodide, (C,H,Cl-O),PMel, melts at 71°. Parachloro- 
phenylic methylphosphinate, (C,H,Cl*O),PMeO, boils at about 245° 
under 20 mm. pressure. 

Paratolylic phosphite (triparacresol-O-phosphine), (C,H,Me-O),P, from 
paracresol (3 mols.) and phosphorous chloride (1 mol.), boils at 
250—255° under 10 mm. pressure. TZriparacresolmethyl-O-phosphoniwm 
iodide, (C,H,Me-O),PMel, prepared at 100°, could not be obtained 
quite pure ; paratolylic methylphosphinate, (C;H,Me-O),PMe0, boils at 
220—225° under 12 mm. pressure. 

Metatolylic phosphite (trimetacresol-O-phosphine) boils at 235—238° 
under 7 mm. pressure, at 240—243 under 10 mm. Zrimetacresol- 
methyl-O-phosphoniwm iodide, prepared at 100°, is very hygroscopic, and 
was not obtained pure ; metatoluic methylphosphinate boils at 200—205° 
under 7 mm. pressure. 

Pseudocumenylic phosphite (pseudocumenol-O-phosphine), 

(C,H,Me,°0O),P, 
boils at 270—274° under 16 mm. pressure, and has a sp. gr. = 1°097 
at 17°. The methylphosphonium iodide was not obtained solid. 
Pseudocumenylic methylphosphinate, (Cj,H,Me,*O),PMeO, melts at 
79—90°. 

When ethylic phosphite is heated with methylic iodide for 12 hours 
at 220°, an inflammable gas, presumably ethylene, is formed, and also 
ethylic iodide, and a solid product from which methylphosphinic acid, 
PMeO(OH),, can be isolated. This solid is dissolved in nitric acid, 
fuming nitric acid added, and the whole evaporated to dryness ; the 
residue is then dissolved in water, and treated with excess of lead oxide 
made into a thin paste with water. From the mixture of lead salts 
formed, lead oxide and lead methylphosphinate are extracted with 
excess of acetic acid, lead phosphate remaining undissolved, the lead 
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in the filtrate is precipitated with hydrogen sulphide, and the filtrate — 
freed from acetic acid by repeated evaporation with water, when the 
methylphosphinic acid is left as a white, crystalline mass, resembling 
spermaceti in appearance. C. F. B. 


Action of Phosphorus Thiochloride on Solutions of Phenols 
in Aqueous Alkalis. By WitHetm AvuTEenrieTH and Orto HiLpE- 
BRAND (Ber., 1898, 31, 1094—1111. Compare this vol., i, 14).— 
When a solution of phenol in 15—20 per cent. aqueous soda is heated 
on the water bath with phosphoryl thiochloride, triphenylic thiophosphate, 
PS(OPh),, is formed and crystallises from alcohol in slender prisms 
melting at 53°. It is scarcely attacked by aqueous alkalis, but is 
readily hydrolysed by alcoholic soda, diphenoxythiophosphoric acid, 
PS(OPh),*OH, being produced. This substance is, moreover, always 
formed by the action of the thiochloride on an alkaline solution of 
phenol, both in the cold and on heating, and is also produced by the 
hydrolysis of diphenoxythiophosphoryl chloride with alcoholic soda ; 
it is a yellowish oil which cannot be distilled, and readily dissolves in 
alkalis. The sodiwm salt crystallises in lustrous plates and is soluble 
in alcohol. 

When phosphoryl thiochloride is added to a well cooled alkaline 
solution of phenol, two compounds are produced, which are the 
mono- and di-phenoxy-derivatives. Diphenoxythiophosphoryl chloride, 
PS(OPh),Cl, crystallises in forms resembling those of gypsum, and 
melts at 66-67°; it is stable towards water,hydrochloric acid, and 
aqueous alkalis, but is converted by alcoholic soda into diphenylthio- 
phosphoric acid. The chloride is converted by aqueous ammonia into 
diphenoxythiophosphamide, PS(OPh),.*NH., which crystallises in white, 
nacreous plates melting at 115°, and is sparingly soluble in hot water. 
Diphenoxythiophosphanilide, PS(OPh),-NHPh, formed by the action 
of aniline on the amide, crystallises in slender prisms melting at 
92°. Diphenoxythiophosphodiethylamide, PS(OPh),*NEt,, crystallises 
in lustrous prisms melting at 58°. 

Phenoxythiophosphoryl dichloride, OPh*PSCl,, is a colourless liquid 
which can be distilled under diminished pressure. Phenoxythiophos- 
phodiamide, PS(OPh)(NH,)., crystallises in lustrous plates melting at 
119°; Phenoaythiophosphodianilide, OPh*PS(NHPh),, forms lustrous 
crystals melting at 126°, whilst the corresponding phenylhydrazide, 
(OPh)-PS(NH:NHPh),, crystallises in lustrous, slender needles 
melting at 136°. 

Phenoxythiophosphamic acid, OPh*PS(NH,)-OH, is prepared by 
heating the dichloride with aqueous ammonia, and crystallises in 
slender needles melting at 127—128°; when boiled with water, it 
yields ammonium phosphate, phenol and hydrogen sulphide. Alcoholic 
soda converts the dichloride into phenoxythiophosphoric acid, 
OPh-PS(OH),, which has only been obtained as a syrup. 

Paracresol readily reacts with phosphorus thiochloride, but the sole 
product of the reaction appears to be diparatolyloxythiophosphoryl 
chloride, P8(O-C,H,Me),Cl, which melts at 53°, and closely resembles 
the corresponding pheny! derivative in its properties. Diparatolyloxy- 
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thiophosphamide, PS(O-C,H,Me),"NH,, crystallises in lustrous plates 
melting at 131°, whilst the anilide crystallises in slender needles and 
melts at 106°. 

Triparachlorophenylie thiophosphate, PS(O-C,H,Cl),, crystallises in 
tablets and melts at 113—114°. Diparachlorophenoxythiophosphoryl 
chloride, PS(O-C,H,Cl),Cl, melts at 92°, and when treated with 
ammonia yields the corresponding amide, which crystallises in lustrous 
plates melting at 96°. 

8-Naphthol reacts very vigorously with the thiochloride, forming a 
mixture of the mono- and di-chlorides, which cannot be directly 
separated, but when treated with ammonia yields the corresponding 
amides, which can readily be obtained pure. B-N aphthoxythiophospho- 
diamide, C,,H,"O*PS(NH,),, crystallises in lustrous plates melting at 
176°, whilst B-naphthoxythiophosphamide, PS(OC,)H,).*NH,, separates 
from dilute alcohol in slender needles melting at 215°. A. H. 


Iodinium Compounds Prepared by the Action of the Iodo- 
chlorides on Mercury Organic Compounds. By Conrap Wi1- 
GERODT (Ler., 1898, 31, 915—922).—The iodochlorides react with 
mercurydiphenyl and phenylmercuric chloride to form double salts of 
the iodinium chlorides with mercuric chloride. Diphenyliodiniwm 
mercurichloride, (Ph,ICl),,HgCl,, which decomposes at 203°, is formed 
by the action of phenyliodochloride both on mercurydiphenyl and 
phenylmercuric chloride, and is also produced when solutions of 
diphenyliodinium chloride and mercuric chloride are mixed. Phenyl- 
mercuric chloride does not appear to form any similar double salt, and the 
author was unable to obtain the salt, Ph,IC],HgCl,, described by Hart- 
mann and Meyer (Abstr., 1894, i, 461). Phenylorthotolyliodinium chlor- 
ide, C,H,Me*IPhCl, crystallises in short prisms melting at 213— 214°; 
the platinochloride in yellow needles, decomposing at about 191°; 
the mercurichloride in long, white needles melting at 135—137°, 
whilst the dichromate decomposes at 141—143°; the ‘iodide 
erystallises in short, colourless prisms decomposing at 165°; 
the nitrate decomposes at 183—185°, and the sulphate at 171°. The 
corresponding hydromide, C,H,Me: IPh: OH, has hitherto only been 
obtained in aqueous solution. "Phen ylparatolyliodinium chloride forms 
large, white prisms, melts at 208°, and is more readily soluble in 
water than the ortho-compound. The platinochloride decomposes at 
195—198° ; the dichromate explodes at 155—157° and the iodide decom- 
poses at 170°, whilst the mercurichloride crystallises in matted plates, 
melting at 157°, and the nitrate in large plates melting at 138—140°. 
The hydroxide has only been obtained in the form of an amorphous, 
varnish-like mass. Phenyl-B-naphthyliodinium chloride, C,,H,*1PhCl, 
erystallises in short, acicular plates melting at 197°, and forms a 
platinochloride which decomposes at 171—173°, and an iodide which 
decomposes at 156—160°. The hydroxide forms a crystalline mass 
which has a strongly alkaline reaction. It was found impossible to 
obtain a phenylethyliodinium chloride by the action of an iodochloride 
on either mercury ethide or ethylmercurichloride, the products being 
ethylic chloride, iodobenzene, and ethylmercurichloride or mercuric 
chloride. A. H. 
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Acetals of Aldehydes and Ketones. By Lupwice Cuatsen (Ber., 
1898, 31, 1010—1019. Compare E. Fischer and Giebe, this vol., i, 
168).—Pursuing his discoveries regarding the formation of acetals of 
aldehydes, ketones, and ketonic acids by the agency of orthoformates 
(Abstr., 1896, i, 464; 1897, i, 188), the author has been led to replace 
the orthoformates by the hydrochlorides of imidoformates ; these are 
known to yield orthoformates with alcohol at the ordinary temperature 
(Pinner, Abstr., 1883, 731), and theyare now found to react with ketones, 
&c., in alcoholicsolution, yielding acetals in accordance with the equation 
CR,O + 2EtOH + OEt-CH:NH,HCl=CR,(OEt), + H*COOEt + NH,Cl. 
The ketone (1 mol.) is mixed with alcohol (5 mols.), the mixture well 
cooled, and the imidoformate hydrochloride (14 mols.) is gradually added, 
after which the whole is allowed to remain for several days, first in a 
refrigerator, then at the ordinary temperature. Plenty of ether is then 
added, the liquid is filtered from ammonium chloride, treated with 
ice and water containing a few drops of ammonia, and the ethereal layer 
removed and dried with potassium carbonate. | The ether is next 
evaporated, and the residue fractionated under diminished pres- 
sure if the acetal have a high boiling point, otherwise under atmospheric 
pressure, in which ease it is advisable first to let the liquid remain 
for some time with plenty of calcium chloride, in order that the 
alcohol may be removed as completely as possible. In some cases, no 
reaction occurs ; for example, with benzophenone, although acetophenone 
does react, ethylic benzoylformate yields no acetal, although the 
pyruvate (acetylformate) does. Nor does camphor or carvole yield an 
acetal ; the latter, in fact, gives+limonene. The yield is about the same 
as by E. Fischer’s method in the case of aliphatic and of nitro- and chloro- 
aromatic aldehydes; those aldehydes which correspond with stronger 
acids seem to give a larger yield. In the case of other aromatic aldehydes, 
the new method is to be preferred, and it also yields acetals in the case 
of ketones, unlike the other method. By using methylic alcohol and 
methylic imidoformate, dimethylacetals can be obtained. The acetals 
obtained are enumerated below, together with such of their constants 
(boiling points and specific gravities at 15°) as have not been published 
before ; when the name of the aldehyde, &c., is alone given, the ethyl- 
acetal only is described in the paper. 

Acetaldehyde, cenanthaldehyde, acraldehyde, and crotonaldehyde 
do not yield the corresponding acetals, but compounds 

OEt-CH,°CH,° CH(OEt), 
and OEt-CHMe-CH,:CH(OEt),, the latter of which boils at 73—74° 
under 14 mm. pressure. [The author prefers these formule to those, 
OEt-CHMe-CH(OEt), and OEt-CHEt-CH(OEt),, proposed by Newbury 
(Abstr., 1891, 285)|. a8-Dibromopropaldehyde: dimethylacetal, 108°, 
under 15 mm. ; diethylacetal, 127—129°, under 22 mm. ; the latter of 
these is converted by alcoholic potash into the diethylacetals of mono- 
bromacraldehyde, 181—183°, and propiolaldehyde, 140°. Furfuraldehyde: 
duethylacetal, 189—191°, sp. gr. = 1:0075. Benzaldehyde. Cuminaldehyde: 
dimethylacetal, 244—245°, sp. gr.=1-0633 ; diethylacetal, 257—259°, 
Sp.gr.=0°9254. Metanitrobenzaldehyde: dimethylacetal, 162—164° under 
19 mm., sp. gr.= 1-209; diethylacetal, 178°, under 21 mm., sp. gr.= 
1131. Anisaldehyde : dimethylacetal ; diethylacetal, 261—263°; sp. 
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gr.=0°9908. Piperonaldehyde: dimethylacetal, sp. gr. = 1°206 ; diethy/- 
acetal, 279—281° (153—154°, under 11 mm.), sp. gr. 1129. Cinnam- 
aldehyde ; dimethylacetal, 125—127°, under 11 mm., sp. gr.= 1-023; 
diethylacetal, 264—266° (140—142°, under 12 mm.), sp. gr. =0°981, 
Monobromocinnamaldehyde : dimethylacetal, 161—162°, under 15 mm., 
sp. gr.=1°358 ; diethylacetal, 170—171°, under 15 mm., sp. gr. = 1°266 ; 
both of these yield acetals of phenylpropiolaldehyde when heated with 
alcoholic potash. 

Acetone. Acetophenone: dimethyl-, diethyl- (212—216°, with some 
decomposition ; compare following abstract), and dipropyl-acetals. 
Ethylic pyruvate: diethylacetal, 190—191°. [A fuller account of the 
acetals of ketones and ketonic acids is to be given in a later 
paper. | 

Acetaldehyde diethylacetal (1 mol.), when heated with acetic anhydride 
(1 mol.) at 150° in a sealed tube, yields a compound, OAc‘CHMe:OEKt, 
boiling at 125—130°; sp. gr.=0°941, Ina similar way (except that 
further heating at 200° is necessary), benzaldehyde diethylacetal yields 
a compound OAc*:CHPh:OEt, boiling at 243—245°. C. F. B. 


Action of Agents which can remove the elements of Alcohol 
on some Acetals. By Lupwia CiaIsEn (Ber., 1898, 31, 1019—1021).— 
In the case of ethylic acetoacetate diethylacetal (Abstr., 1896, 464), it 
has been shown that distillation under atmospheric pressure can remove 
the elements of alcohol from an acetal, CH,*CR(OEt),, forming a com- 
pound CH,:CR(OEt). In general, however, this is not the case ; some 
agent is necessary in order to remove the alcohol. Phosphoric anhydride 
may be used (as with ethylic pyruvate acetal), but.it cannot be used alone 
in the case of acetals of aldehydesand ketones, for these, especially the 
latter, are very easily decomposed by acids. A mixture of phosphoric acid 
with a tertiary amine, such as pyridine or quinoline (ordinary acetal), 
may be used however ; the base serves to neutralise the ethylphosphoric 
acid which is formed. In the case of acetals that more readily lose 
alcohol, the phosphoric anhydride may be replaced by an acid chloride ; 
if the expected product have a low boiling point, quinoline and benzoic 
chloride should be used; if a high one, pyridine and acetic chloride 
(acetophenone acetal). A few compounds prepared by this method 
from acetals are enumerated below, with their boiling points ; a more 
detailed account is to be published later. 

Ethylic a-ethoxyacrylate, CH, :C(OEt)+COOEt, 180°; hydrolysis con- 
verts it into a-ethoxyacrylic acid, which melts at 62°. [Merz and 
Otto’s acid, melting at 11U° (Abstr., 1890, 957), is possibly the B-ethoxy 
acid]. CH,:CPh-OEt, 209—211°. CH,:CMe-OEt, 59—62°; 

CH,:CMe:OMe, 38°. 
Ethylic vinylic ether, CH,: CH:OEt. C. F. B. 


Propargylaldehyde [Propiolaldehyde] and Phenylpropargy!- 
aldehyde [{Phenylpropiolaldehyde]. By Lupwie Cuaisen (Ber., 
1898, 31, 1021—1023).—The acetals of these aldehydes are prepared 
by heating the acetals of af-dibromopropaldehyde and a-bromocin- 
namaldehyde respectively with alcoholic potash; when heated with 
dilute sulphuric acid, they yield the aldehydes. These aldehydes are 
decomposed by aqueous soda in the cold, acetylene or phenylacetylene 
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being evolved and a formate formed ; the action is in some respects 
analogous to that of alkalis on chloral. 

Propiolaldehyde, CHiC-CHO, boils at 59—61°, and affects the nose 
and eyes even more than acraldehyde does. A crystalline anilide and 
hydrazone were prepared. The dimethylacetal boils at 110°, the diethyl- 
acetal at 139—141°; the latter forms a feebly explosive silver deriva- 
tive, CAgi0-CH(OEt),. 

Phenylpropiolaldehyde, CPhiC-CHO, which boils at 118° under 17 mm. 
pressure, decomposes and gives off carbonic oxide when distilled 
under atmospheric pressure. The anilide, hydrazone, phenylhydrazone, 
semicarbazone, and hydrocyanide were prepared, and also condensation 
products with acetone, acetophenone, and malonic acid. The diethy/- 
acetal boils at 148° under 14 mm. pressure. C. F. B. 


Normal Octyl Compounds. By Pavur Lipinsx1 (Ber., 1898, 31, 
938—942).—Octylphenyl methyl ketone, C,H,,"C,H,;COMe, formed 
by the action of acetic chloride on octylbenzene in the presence of 
aluminium chloride, is a yellowish oil with a faint aromatic odour. 
The oxime crystallises in white plates melting at 42—43°. Octylphenyl 
phenyl ketone, C,H,,*C,;H,*COPh, is a yellowish-brown oil which boils 
at 104—-110° under a pressure of 85 mm., and yields an oxime melting 
at 106—107°. Octylphenylazo-a-naphthol, C,H,,*O,H,°N,° C,,H,°OH, 
crystallises from alcohol in red plates, which are prepared by nitrating 
octylbenzene, reducing, and treating the solution of the product of 
reduction with nitrous acid and a-naphthol. Paramethyloctylbenzene 
(para-octyltoluene) melts at 11—12°, boils at 281—283°, and is converted 
by oxidation into terephthalic acid. Para-octyltoluenesulphonic 
methyloctylsulphonic| acid, obtained by shaking paramethyloctylbenz- 
ene with fuming sulphuric acid, forms white, deliquescent crystals, 
The salts of bariwm and lead are soluble in water and crystallise well. 
Mononitroparamethyloctylbenzene, C,H,,*C,H,Me*NO,, which. is pro- 
duced, along with the dinitro-compound, by the action of fuming nitric 
acid on paramethyloctylbenzene, melts at 19—20°, forming a yellowish 
oil which cannot be distilled. The dinitro-compound is also an 
oil which cannot be distilled. Paramethyloctylphenyl methyl ketone, 
C,H,,C;H,Me*COMe, is a yellowish liquid which has not been 
further examined. A. H. 


A New Method of Preparing Acid Cyanides. By Lupwie 
CiaIsEN (Ber., 1898, 31, 1023—1024).— When pyridine is added slowly 
to an ethereal solution of benzoic chloride and anhydrous hydrogen 
cyanide, benzoic cyanide is obtained, together with some dibenzoic di- 
cyanide : O,H,-COCl1+ HON +O0,NH,=C,H,:CO*CN +C,NH,,HOI. 
The reaction is probably a general one, and affords a convenient means 
of preparing acid cyanides. If the acid chloride be added to a mixture 
of hydrogen cyanide with pyridine, the polymeric cyanide is almost the 
only product. C. F. B. 


Paraxylylacetic Acid. By Gurrset (Compt. rend., 1897, 125, 
34—37).—A good yield of Claus’ paraxylyl methyl ketone can only 
be obtained under the following conditions, Aluminium chloride (20 
grams), placed in a reflux apparatus, is covered with dry 
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carbon bisulphide, the flask is heated to 50°, and a mixture of acetic 
chloride (75 grams) and paraxylene (100 grams) gradually added 
from a dropping funnel, a further quantity of aluminium chloride 
(40 grams) being finally added, The operation takes about half an hour, 
and the mixture is then poured on to ice. 

Paraxylylacetamide, obtained when the ketone (5 grams), 95 per cent. 
alcohol (4 grams), ammonium hydrosulphide (15 grams), and sulphur 
(2 grams) are heated for 48 hours at 200°, crystallises from alcohol in 
large, colourless needles melting at 154°. When hydrolysed by boiling 
with alcoholic potash (33 per cent.) for 8 days, it yields paraxylylacetic 
acid, C,H,Me,*CH,*COOH, which crystallises from 60 per cent. alcohol 
in colourless, prismatic needles melting at 128°. The potassium salt is 
extremely deliquescent ; the sodiwm salt crystallises with 1H,0, the 
calcium salt with 3H,0 ; the bariwm salt is anhydrous and much more 
soluble than the calcium salt. The methylic salt boils at 253—254°, 
and the ethylic salt at 261°5°. 

When oxidised with potassium permanganate, the acid yields unsym- 
metrical trimesic acid. J.d.8. 


Tautomerides. By Roperr Scuirr (Ber., 1898, 31, 1388—1395. 
Compare this vol., i, 237).—The author has shown that sodium 
ethoxide converts the ketonic modification of ethylic benzylidenedi- 
acetoacetate into the enolic form, which develops an intense colora- 
tion with ferric chloride, whilst piperidine exerts the converse in- 
fluence. 

When ethylic ethylidenediacetoacetate (Knoevenagel, Abstr., 1895, i, 
51), is prepared from ethylic acetoacetate (2 mols.) and acetaldehyde (1 
mol.) in presence of piperidine, the ketonic form crystallises from the 
liquid, and develops no coloration with ferric chloride; when the 
alcoholic solution is boiled, however, the enolic isomeride is generated. 
In order to prepare the latter, the ketonic salt is mixed with 
cold alcoholic sodium ethoxide (2 mols.), and, in presence of ice, 
treated with the corresponding amount of dilute hydrochloric acid ; 
lustrous needles separate, developing a deep violet coloration with 
ferric chloride, but this property is gradually lost when the crystals 
are exposed to air, until, when quite dry, the substance is indifferent 
towards the agent, and melts at 78—79°. 

Benzylideneaniline is a convenient agent for fixing tautomeric 
forms ; in fact, all analogous condensation products of aromatic bases 
and aldehydes, excepting salicylaldehyde, appear suitable for this 
purpose. 

Enolic ethylic benzylidene-B-naphthylamidoacetoacetate, 

OH: CMe:C(COOEt)-CHPh-NH:C,,H., 
is prepared by adding finely divided benzylidene-f-naphthylamine to 
the enolic modification of ethylic acetoacetate (Kahlbaum) ; it dis- 
solves in a small proportion of warm benzene, and separates as a white, 
crystalline precipitate on adding petroleum to the cold solution. It 
melts at 1O0—101°. The ketonic compound, 
COMe:CH(COOEt)-CHPh-NH:C,,H., 
is obtained from common specimens of ethylic acetoacetate by adding 
benzylidene-8-naphthylamine, and a small quantity of piperidine ; it 
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melts at 74—75°, and yields ethylic phenylcarbinolacetoacetate (Joc- 
cit.) under the influence of sodium ethoxide. 

Ketonic ethylic dianilidobenzylideneacetonedicarboxylate, 

CO[CH(COOEt)-CHPh:NHPh],, 
is obtained on adding a few drops of piperidine to mixed solutions of 
ethylic acetonedicarboxylate and benzylideneaniline (2 mols.) in 
benzene ; it melts at 117—-118°, and gives no coloration with ferric 
chloride. When piperidine is not employed, a mixture of the ethereal 
salt and benzylideneaniline (2 mols.) yields, after some hours, a white, 
insoluble compound which melts at 134°, and is isomeric with the 
foregoing substance ; the authors regard it as a mixture form of the 
tautomeric modifications. The enolic compound, 
NHPh-CHPh:CH(COOEt)-C(OH):C(COOEt)-CHPh-NHPh, 

is produced on mixing benzene svlutions of ethylic acetonedicarboxyl- 
ate and benzylideneaniline in molecular proportion ; the white, micro- 
crystalline substance is washed with light petroleum and benzene, 
and melts at 139°. 

Ethylic benzylidenediacetonedicarboxylate, 

CHPh{CH(COOEt)-CO-CH,-COOEt],, 
prepared by adding 2 vols. of alcohol and a small quantity of 
piperidine to a mixture of benzaldehyde and ethylic acetonedicarboxyl- 
ate (2 mols.), melts at 130°, and is in part resolved into its com- 
ponents under the influence of boiling alcohol. 

Ketonic anilidobenzylideneacetylacetone, 

COMe-CH(COMe)-CHPh-NHPh, 

is obtained on adding a small quantity of piperidine to a mixture of 
benzylideneaniline and acetylacetone in molecular proportion; it 
separates when petroleum is added to its benzene solution, and 
melts at 83—84°. ‘The substance develops a feeble red coloration 
with ethereal ferric chloride. The compound obtained without the 
influence of piperidine is the isomeric mixture form, and melts at 
103°; it develops an intense red coloration with ferric chloride. The 
enolic compound, {OH:CMe:C(COMe)-CHPh:NHPh, is formed in presence 
of a small quantity of dry sodium ethoxide; it crystallises from 
benzeneon the addition of petroleum, in lustrous, white needles and melts 
at 109°. A deep red coloration with ferric chloride reveals the 
hydroxylic character of this modification. 

Benzylidenediacetylacetone (Knoevenagel, loc. cit.), resembles ethylic 
benzylidenediacetoacetate and ethylic ethylidenediacetoacetate in 
chemical behaviour ; the ketonic form melts at 167—168°, and is 
indifferent towards ferric chloride. 

Ketonic anilidobenzylidenebenzoylacetone, 

COMe:CH(COPh):CHPh:NHPh, 
cannot be crystallised owing to its insoluble character; it melts 
at 172—173°, and is probably a polymeride. The enolic compound, 
OH-CMe:C(COPh)-CHPh:NHPh, crystallises very slowly from petrol- 
eum, and melts at 83—84°; it develops an intense dark red coloration 
with ferric chloride. M. O. F. 


Ethylic Anisoylacetoacetate and its Derivatives. By ALBERT 
ScHOONJANS (Chem. Centr., 1897, ii, 616; from Bull. Acad. roy. Belg., 
[iii], 38, 810—820).—A_ yield of 110 per cent. of anisic chloride is 
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obtained from anisic acid by heating the dry acid (1 mol.) with phos- 
phorus pentachloride (1 mol.), then removing the phosphorus oxy- 
chloride by means of a current of dry air, and distilling the residue 
on a L. Meyer’s air bath. Anisice chloride is a colourless, highly 
refractive liquid, boils at 160—164° under a pressure of 35 mm., at 
152—153° under 24 mm., and at 145° under 14 mm.; when mixed 
with cold water and cooled, it forms matted needles which melt 
at 22°. Ethylic anisoylacetoacetate, prepared like the benzoylaceto- 
acetate, forms an oily liquid which decomposes when distilled in a 
vacuum. With copper acetate, its alcoholic solution forms the com- 
pound Cu(C,,H,,0,),, which crystallises from hot alcohol in small 
tablets, and from chloroform, in which it is very soluble, in small, 
lustrous needles. When ethylic anisoylacetoacetate is shaken with 
twice its weight of 10 per cent. ammonia, a yellow precipitate forms 
which dissolves on warming, and then ethylic anisoylacetate separates 
as a colourless oil of pleasant odour ; this oil is insoluble in water, but 
miscible with alcohol and ether, boils at 140—142° under a pressure 
of 10 mm., has a sp. gr. = 1'0338 at 19°, gives a deep red coloration with 
ferric chloride in alcoholic solution, and with copper acetate an olive- 
green substance, Cu(C,,H,,0,)., which crystallises from alcohol or 
chloroform in small needles, and decomposes at 180°. By the action 
of hydroxylamine hydrochloride in glacial acetic acid on ethylic 
anisoylacetate, a substance, which is probably anisylisoxazolone, is 
formed; it crystallises from hot alcohol in long, yellow needles, 
melts and decomposes at 143°, is slightly soluble in light petroleum, 
easily soluble in hot benzene, and soluble in cold alkalis ; with ferric 
chloride in alcoholic solution, it forms an inky-black liquid, reduces 
ammoniacal silver solutions, and is easily decomposed by alcoholic 
potassium hydroxide in the cold. Dehydroanisoylacetic acid, 
CH(CO-C,H,OMe)-CO 
CONCH: 0(0,H,*OMe):O ” 

is obtained from the brown mass which remains after rectifying the 
ethylic anisoylacetate, by washing with ether and crystallising from 
hot chloroform and alcohol. It crystallises in very light, golden- 
yellow, iridescent leaflets, is easily soluble in chloroform, slightly 
so in hot alcohol, but insoluble in the other usual solvents; with 
concentrated sulphuric acid, it gives a yellowish-red solution, which, 
on heating, becomes brown with a green fluorescence, and finally 
colourless ; with ferric chloride in alcoholic solution, it gives a purple- 
red coloration. It dissolves in cold ammonia, and the solution, when 
evaporated, yields the unchanged substance. When the ammoniacal 
solution is neutralised with nitric acid and silver nitrate added, a 
yellow precipitate, which is soluble in ammonia and not affected by 
light, is obtained. E. W. W. 


Amides of two substituted Orthoaldehydo-acids. By Aucustin 
Bistrzycki and Enrique Fynn (Ber., 1898, 31, 922—929).—The sub- 
stance obtained by the action of phosphorus pentachloride on brom- 
opianic acid, which was described by Tust (Abstr., 1892, 1209) as a 
trichloride, COCI- C,HBr(OMe),* CHCl, is in reality the monochloride, 
COCI- C,HBr(OMe),* CHO, and melts at 98—99°. On treatment with 
ammonia, it yields the amide, which, after crystallisation from chloro- 
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form, melts at 200°, whilst Tust gives 180° as the melting point after 
recrystallisation from water. The amide readily reacts with hydroxyl- 
amine hydrochloride, two products being formed. The first of these 
has the composition of the normal oxime, and crystallises in needles 
which melt and decompose at 267° ; when heated with acetic anhydride, 
however, it simply yields an acety/ derivative, melting at 242°, and not 
bromopiazone, C,H Br(OMe) Pte ‘age 
ate *CH:N 
it seems probable, therefore, that this compound is not, in reality, a 
simple oxime. The second product, C,,H,NBrO,, crystallises in fasci- 
cular groups of needles melting at 227°, and is an oxidation product ; 
it yields an acetyl derivative, which crystallises in tablets and melts 
at 159°. Bromopiazone, which is readily obtained by the action of hydr- 
azine sulphate on bromopianic acid, crystallises in colourless, matted 
needles melting at 231— 232° ; its acetyl derivative also forms colourless 
needles melting at 173°. Bromopianie amide itself does not yield an 
anhydride when it is treated with acetic anhydride, but is converted 
into a diacetyl derivative, C,,H,BrNO,Ac,, which crystallises in needles 
melting at 150°. 

Nitro-opianie chloride, NO,*C,H(OMe),(CHO)-COCI, forms faintly 
yellow, lustrous plates melting at 137—138°. The corresponding 
amide crystallises in yellow, lustrous needles, which melt and decom- 
pose at 203°; this compound behaves towards hydroxylamine in a 
precisely similar manner to the bromopianic amide, and the compound 
produced crystallises in yellow needles which melt and decompose at 
265°, whilst the acetyl derivative crystallises in tablets, and decom- 
poses at 246°. A. H. 


Condensation Products from the Amides of two Orthoalde- 
hydo-acids. By Aucustin BistRzyck1 and Epwarp Fink (Ber., 1898, 
31, 930—936. Compare the foregoing abstract).—Bromopianic amide 
is converted by phosphorus oxychloride into bisbromometa-opindolone, 

CO*-N—N-CO ‘ 
C,HBr(OMe),< OH: 47> CoH Br(OMe),, which forms a very 
sparingly soluble, brownish powder, and can be heated to 325° 
without undergoing any change. By reduction with tin and hydro- 
chloric acid, it is converted into dihydrobisbromometa-opindolone, 
C,H, ,NBr,O,,a white, amorphous mass, and bromohemipinic isoimidine, 


O,HBr(OMe), <p SN , which crystallises in white needles melt- 


ing at 203°; this compound yields an acetyl derivative, C,,H,,.NBrO,, 
which crystallises in small, white needles melting at 177—178°. 

Bisnitrometa-opindolone, (C,,H,N,O;)., is prepared in a similar 
manner to the bromo-derivative, which it closely resembles in pro- 
perties. On reduction, it yields wmidohemipinic isoimidine, 


NH,; 0,H(OMe),<GuoHsy, 
the hydrochloride of which forms small, white needles ; the free base 
crystallises in small prisms melting and decomposing at 223—224°, 


whilst the diacetyl derivative crystallises in white needles and decom- 
poses at 242°, Amidohemipinic isoimidine can readily be converted 


hh 2 


, as might have been expected ; 
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into the bromo-compound described above by means of the diazo-reaction, 
and this proves that, in bromopianic acid, the bromine atom occupies 
the same position in the ring as the nitro-group of nitro-opianic acid, 
which is known to have the constitution [COOH : CHO: (OMe), : Br= 


1:2:5:6:3]. A. H 


Derivatives of Orthosulphobenzoic Anhydride. By Micnar, 
Druck Sonon (Amer. Chem. J., 1898, 20, 257—278).—Orthosulpho- 
benzoic anhydride, obtained by the action of phosphorus pentachloride 
on the acid potassium salt or by distilling the acid with phosphoric an- 
hydride, forms clear, colourless, monoclinic, deliquescent crystals, melts 
at 129°5°, sublimes at or below its melting point, and can be distilled. 
Alcohols dissolve it with formation of the acid salts of orthosulpho- 
benzoic acid. The methylic and ethylic hydrogen salts, and also their 
silver and potassium salts, are described. 

Phenols act on the anhydride at a temperature of 130—135° with 
the production of sulphonphthaleins, which decompose on heating to 
a slightly higher temperature (about 150°) with evolution of hydrogen 
sulphide and formation of darker and less soluble products, which were 
not further investigated. No evidence of the formation of benzoyl- 
benzenesulphonic acids could be obtained. The sulphonphthaleins 
are intensely coloured substances, more soluble in water than the 
corresponding derivatives of phthalic acid, and soluble in alcohol, 
from which they can be obtained crystalline by precipitation with 


ether. 
Phenolsulphonphthalein, S0,<#"*>0(C,H,:OH),, is precipitated 


as a bright red, crystalline powder, but on slow evaporation of a glacial 
acetic acid solution, it separates in distinct nodules of radiating needles, 
appearing blue-green by reflected and deep red by transmitted light ; it 
is about as sensitive to acids and alkalis as phenolphthalein, the colour 
of the alkaline solution varying from red to purple. When treated 
with zine dust in alkaline solution, small, granular crystals of phenol- 
sulphonphthalin are formed, and with bromine in glacial acetic acid 
solution, it yields dibromophenolsulphonphthalein as a granular, purplish, 
crystalline powder. It gives a yellow solution with acids, and 
a blue to purple coloration with alkalis; it is extremely delicate 
as an indicator, being sensitive to ammonia but not to carbonic 
anhydride. 

Phenolsulphonphthalein does not give an acetyl derivative, and 

when fused with potash is converted into a sulphite, phenol, and para- 
dihydroxybenzophenone. 
2. Orthocresolsulphonphthalein, C,,H,,S8O;, separates from water in crys- 
tals, appearing bottle-green by reflected and deep carmine by transmitted 
light ; its neutral or slightly acid solution is yellow, but with alkalis it 
gives a purple to carmine colour. With bromine, it forms a dibromo- 
derivative, and it can be acetylated. 

Paracresolsulphonphthalein was not obtained pure; it has a yellow 


colour, and is somewhat fluorescent. 
Sing : C,H, C,H,(OH) : 
Resorcinolsulphonphthalein, SO,< OC HOH) is a 
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bright reddish-yellow powder, intensely fluorescent in alkaline solu- 
tion. The bromine derivative is not as intense in colour as eosin. 
Orcinolsulphonphthalein is easily produced, and has been already 
described by Gilpin (Amer. Chem. J., 16, 528). 

Quinolsulphonphthalein was obtained as a dark-brown mass, 
pyrogallolsulphonphthalein (sulphongallein) as a bluish-brown powder, 
meta-amidophenolsulphonphthalein as a reddish-brown powder, and the 
corresponding para-compound as a dark-coloured mass. Salicylic acid, 
when melted with the anhydride, gives a bright red colouring matter. 

Ammonium benzaminesulphonate, obtained by the action of ammonia 
on the anhydride, crystallises from alcohol in needles melting at 
256—257°. The corresponding barium and potassium salts are also 
described. 

A similar reaction is given with aniline and the toluidines, with 
production of a salt of the base with a benzanilido-acid. The free 
acids are exceedingly soluble, and could not be obtained in a crystal- 
line form, but the salts crystallise slowly from concentrated solutions. 
They are decomposed by boiling with acids or alkalis, yielding the base 
and orthosulphobenzoic acid, and with phosphorus pentachloride the 
corresponding sulphinide derivative is obtained. 

Aniline benzanilidosulphonate separates from alcohol in white tufts 
of radiating needles. The barium, ammonium, potassium, cadmium, 
sodium, copper, silver, and lead salts are also described, from the last of 
which the free acid was obtained as a syrup by means of hydrogen 
sulphide. 

Paratoluidine benzoparatoluido-orthosulphonate forms clusters of 
short, sharply-pointed needles, and the corresponding orthotoluidine- 
derivative, nodules of radiating needles. The barium and potassium 
salts are described. 

The anhydride acts on acetamide and benzamide as a dehydrating 
agent, giving rise to the corresponding nitrile and orthosulphobenzoic 
acid ; and with phosphorus pentachloride produces both chlorides of 
orthosulphobenzoic acid, excess of the reagent, continued action, and 


high temperature favouring the formation of the unsymmetrical 
chloride. A. W.C. 


Paramethoxyorthosulphobenzoic Acid. By P. R. Moats 

(Amer. Chem. J., 1898, 20, 288—298).— Paramethoxyorthosul phobenzoic 
acul, COOH: C,H,(OMe)-SO,H + 23H,O, prepared from paratoluidine- 
orthosulphonic acid according to the directions of Parks (Abstr., 1893, 
i, 585), erystallises from water in long, transparent, colourless needles 
melting at 104°. When heated in a test-tube to 145°, it lost water, 
and fine needles sublimed, but could not be obtained in sufficient 
amount for analysis. The potassium, calcium, magnesium, and lead 
salts are described. 
_ When heated together with resorcinol, paramethoxysulphonefluorescein 
is obtained as a reddish, granular mass which dissolves in alkalis with a 
beautiful, reddish-green fluorescence; neither this nor the corres- 
ponding orcinol compound could be obtained quite pure. With phenol, 
a dirty-brown mass is formed, with which it was found impossible to 
deal satisfactorily. A. W. CU. 
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Decomposition of Paradiazo-orthotoluenesulphonic Acid 
with Absolute Methylic Alcohol in presence of other Sub- 
stances. By P. R. Moaue (Amer. Chem. J., 1898, 20, 298—302).— 
When paradiazo-orthotoluenesulphonic acid is acted on with sodium 
methoxide in methylic alcohol solution, and the product treated 
respectively with phosphorus pentachloride and ammonia, orthotoluene- 
sulphonamide is obtained in small amount, showing that the alkali 
causes the ‘‘ hydrogen reaction” to take place to some extent. The 
residue is a black, tarry mass with which nothing could be done. 

No definite results were arrived at when the decomposition was 
carried out with sodium ethoxide or caustic potash in ethylice alcohol 
solution, but by the action of dry ammonia gas in absolute methylic 
alcohol solution, and subsequent treatment of the residue with 
phosphorus pentachloride and ammonia, the amide of paratoluidine- 
orthosulphonic acid was obtained. 

With aniline and methylic alcohol, three reactions take place accord- 
ing to the proportions of the reacting substances, one common product, 
and apparently three or four dyes, being formed.} A. W. C. 


Silver Paraphenolsulphonate. By Francesco Zanarpi (Chem, 
Centr., 1897, ii, 547; from Boll. Chim. Farm., 36, 449—452).—Para- 
phenolsulphonic acid is obtained as a thick syrup by decomposing barium 
paraphenolsulphonate with the calculated quantity of sulphuric acid, 
The aqueous solution of the acid, when treated with silver carbonate 
and evaporated at 20—25°, yields slender, white, prismatic needles of 


the silver salt ; this is odourless, dissolves in 3 parts of water and in 
80 parts of alcohol, and is insoluble in ether, chloroform, and carbon 
bisulphide ; it is acted on by light, decomposes at 120°, and might be 
used as a disinfectant. E. W. W. 


Parabenzoyldiphenylsulphone. By Lyman C. NEweLu (Amer. 
Chem. J., 1898, 20, 302—318).—Paratolylphenylsulphone prepared 
from paratoluenesulphonie chloride by Friedel and Craft’s reaction, 
forms hexagonal plates melting at 124—125°. When oxidised with 
chromic acid in glacial acetic acid solution, it yields paraphenylsul phone- 
benzoic acid, crystallising from alcohol in small, white prisms melting 
at 273° (uncorr.), and not at above 300° as stated by Michael and Adair 
(Abstr., 1878, 415). The calciwm, barium, and sodium salts are 
described. The free acid and its salts are readily acted on by phos- 
phorus pentachloride yielding paraphenylsulphonebenzoic chloride, 
SO,Ph°C,H,*COCl, which forms glistening, white plates, or short, 
white needles melting at 145°2—145-8°, and this substance, when 
treated with excess of concentrated ammonium hydroxide, is converted 
into paraphenylsulphonebenzamide, separating from alcohol in small 
transparent, acicular crystals melting at 242—243° (uncorr.) ; and 
with aniline it yields paraphenylsulphonebenzanilide, crystallising from 
alcohol in transparent, small prisms melting at 202—203° (uncorr.). 
Parabenzoyldiphenylsulphone, SO,Ph:C,H,*COPh, prepared from the 
chloride by the action of benzene in presence of aluminium chloride, 
erystallises from alcohol in fine, white, lustrous needles, which, when 
dry, pack together like felt, and melt at 133° (uncorr.), It may be 
recovered unchanged from its solution in warm, concentrated nitric acid, 
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or cold, concentrated sulphuric acid, and is not attacked by boiling 
alcoholic potash. On fusion with potash, it does not decompose into 
benzoic acid and diphenylsulphone like the corresponding ortho- 
compound (compare Remsen and Saunders, Abstr., 1895, i, 474), but 
the exact nature of the decomposition products could not be determined. 

On treatment with phenylhydrazine, the sulphone yields a phenyl- 
hydrazone, NHPh:N:CPh:C,H,°SO,Ph, separating from alcohol in 
lustrous, lemon-yellow needles melting at 184°, and also a small 
amount of a substance, which appears to be acetophenylhydrazide. 
The formation of this substance can only be explained by supposing 
that the alcohol used in the experiment may have been oxidised to 
acetic acid, which may then have united with the excess of phenyl- 
hydrazine present. The corresponding oxime crystallises from alcohol 
in irregular leaflets melting at 201°. 

The author has confirmed the work of Remsen and Saunders, who 
failed to obtain either an oxime or a phenylhydrazone from ortho- 
benzoyldiphenylsulphone. A. W. C. 


Action of Phenyl- and Tolyl-hydroxylamines on Aromatic 
Thionylamines. By Avucust Micuartis and Karu Petou (#er., 
1898, 31, 984—997).—A benzene solution of thionylaniline reacts 
with phenylhydroxylamine, yielding azobenzene and aniline phenyl- 
sulphonamate, Other thionylamines and £-substituted hydroxylamines 
react in a similar manner, 2 molecules of the former always react- 
ing with 4 molecules of the latter. The reaction is a little more 
complex when the thionylamine and hydroxylamine contain different 
radicles, for example, R-N:SO and R’'NH:OH. When R and RK’ are 
similar, then the azo-compound is formed merely from the hydroxyl- 
amine, and has the symmetrical formula R’:N:N-R’, a mixed sul- 
phonamate, R-NH:SO,NH,R’, being formed at the same time. An 
exception to this is found in the reaction between parathionyltoluidine 
and phenylhydroxylamine, when the mixed azo-compound, benzene- 
azotoluene, is formed. 

When the two radicles, R and R’, are very different, then a mixed 
azo-compound is always formed, for example, when xylyl-, y-cumyl- or 
naphthyl-thionylamines react with phenyl- or tolyl-hydroxylamines. 
These mixed azo-compounds are often red liquids, which can be 
purified by distillation in steam. In only one case, namely, by the 
action of paratolylhydroxylamine on metathionyltoluidine, was it found 
that the azo-compound was formed from the thionylamine, and had the ~ 
symmetrical structure R-N:N-R, whilst a simple sulphonamate 
(2 mols.), R’*NH-SO,*NH,R’, was formed at the same time. 

A solution of phenylhydroxylamine (4 grams) in dry benzene (100 
grams) readily reacts with thionylaniline (2°78 grams) also dissolved 
in benzene ; after several hours, a crystalline mass of Wagner’s aniline 
phenylsulphonamate (Abstr., 1886, 708) separates, and azobenzene 
remains dissolved in the benzene. Similarly, paratolylhydroxylamine 
(2 mols.) and thionylaniline (1 mol.) yield paratoluidine phenylsulphon- 
amate, crystallising in white plates and melting at 236°, and an orange- 
yellow, crystalline azo-compound melting at 68—72°, probably ortho- 
tolueneazoparatoluene. Thionylaniline and orthotolylhydroxylamine 
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yield azo-orthotoluene and orthotoluidine phenylsulphonamate, which 
melts at 205° giving a bluish-purple liquid. 

Thionylaniline and metatolylhydroxylamine yield metatoluidine 
phenylsulphonamate, which carbonises at 250°, and Jacobson’s benzene 
azometatoluene (Abstr., 1896, i, 96). 

Phenylhydroxylamine and parathionyltoluidine yield a mixture of 
sulphonamates melting at 223°, and benzeneazoparatoluene melting 
at 70—71°. Schultz (Abstr., 1884, 903), has previously described 
this compound as melting at 63°. Paratolylhydroxylamine and para- 
thionyltoluidine yield parazotoluene and paratoluidine paratolyl- 
sulphonamate melting at 210—211°. [In other parts of the paper this 
is stated to melt at 235—236°]. Orthotolylhydroxylamine and para- 
thionyltoluidine yield orthotoluidine paratolylsulphonamate melting at 
228°, and orthoazoxytoluene, (C;H,),N,O, which crystallises from alcohol 
in yellow needles melting at 59°. Metatolylhydroxylamine and para- 
thionyltoluidine yield metatoluidine paratolylsulphonamate melting at 
225—226°, and metazotoluene melting at 54—55°. Orthothiony!- 
toluidine and phenylhydroxylamine yield a mixture of sulphonamates 
melting at 238—239°, and Jacobson’s benzeneazo-orthotoluene, 
Orthothionyltoluidine and paratolyldroxylamine give paratoluidine 
orthotolylsulphonamate, melting at 241°, and parazotoluene. 

The same thionyl compound reacts with orthotolylhydroxylamine, 
yielding orthotoluidine orthotolylsulphonamate, melting at 212°, and 
orthoazotoluene, and with metatolylhydroxylamine yielding meta- 
toluidine orthotolylsulphonamate, melting at 208°, and metazotoluene. 
Metathionyltoluidine and phenylhydroxylamine yield a mixture of 
sulphonamates and benzeneazometatoluene. The same thionyl com- 
pound reacts with paratolylhydroxylamine, yielding paratolwidine 
paratolylsulphonamate, melting at 235—236°, and metazotoluene. This 
is the only instance in which it has been found that the azo-compound 
is derived solely from the thionylamine. Metathionyltoluidine and 
orthotolylhydroxylamine yield a mixture of sulphonamates, melting at 
219°, and Schultz’s metatoluene-azo-orthotoluene. The same thionyl- 
amine and metatolylhydroxylamine yield metatolwidine metatolylsulphon- 
amate, melting at 202°, and metazotoluene. Thionylmetaxylidine 
reacts with phenyldroxylamine, yielding a mixture of sulphonamates 
and benzeneazometaxylene ; the latter is a red oil and is identical with 
the compound obtained by the action of nitrosobenzene on unsym- 
metrical metaxylidine. 

Paratolueneazometaxylene is obtained by the interaction of asym- 
metrical metathionylxylidine and paratolylhydroxylamine; when 
purified by distillation in steam and recrytallisation from alcohol, it 
forms yellowish-red, flat needles melting at 62°. 

Thionylpseudocumidine reacts with phenylhydroxylamine, yielding 
mixture of sulphonamates, melting at 218°, and benzeneazopseudocumene, 
which isa red oil. Paratolueneazopseudocumene crystallises in yellow 
needles melting at 58°. Benzeneazo-a-naphthalene, obtained from 
thionyl-a-naphthylamine and phenylhydroxylamine, crystallises from 
alcohol in small brick-red crystals melting at 70° ; Nietzki and Zehntner 
(Abstr., 1893, i, 275) give the melting point as 63°5°. Metatoluene-azo- 
a-naphthalene melts at 43—44°, 
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Phenylhydroxylamine and _ thionyl-paraphenylenediamine react 
better in chloroform than in benzene solution ; a crystalline sulphon- 
amate, consisting probably of a mixture of aniline phenylsulphonamate 
and aniline paraphenylenedisulphonamate, is deposited, which carbonises 
between 200° and 300° without melting. The chloroform solution 
contains the ¢riazo-compound, PhN,*C,H,*N,°C,H,°N,Ph, which, after re- 
crystallisation from alcohol and sublimation, forms orange-red needles ; 
it melts at 166—167°, and, when carefully heated, sublimes. Para- 
tolylhydroxylamine, when treated ina similar manner, yields the triazo- 
compound, N,(C,H,*N,°C,H,Me),, melting at 201—202°. Both these 
compounds are sparingly soluble in alcohol or ether, somewhat more 
soluble in benzene, and readily soluble in chloroform. J.J.8. 


Oxidation of Paranitrotoluenesulphonic Acid. By ARrTaur 
G, GREEN and ANDRE R. Waut (Ber., 1898, 31, 1078—1080. Compare 
this vol., i, 200).—In reply to the criticism of Ris and Simon (this vol., 
i, 322), the authors point out that the compound described by them as 
dinitrodibenzyldisulphonic acid was in reality the free acid and not 
the sodium hydrogen salt as maintained by Ris and Simon. Whena 
solution of normal sodium dinitrodibenzylsulphonate is acidified, the 
nature of the product depends on the conditions. Strong solutions 
yield the monosodium salt, dilute solutions the free acid. Solutions 
of intermediate strength yield the monosodium salt when slowly cooled, 
but when the liquid is quickly cooled, the free acid separates in plates 
which are converted into the monosodium salt by prolonged contact 
with the mother liquor. The authors also maintain the accuracy of their 
formula, C,,H,)N.S,O,,, for the dinitrostilbenesulphonic acid, as against 
the formula, C,,H,,N,8,O,, proposed by Ris and Simon, and have further 
confirmed it by a quantitative reduction experiment, carried out with 
aweighed amount of zinc dust, the excess of zinc being afterwards 
estimated by Wahl’s method (this vol., ii, 190). A. H. 


Reduction of Aromatic Ketones by Sodium and Alcohol. 
By Aveust Kuaces and Paut ALLENDoRFF (Ber., 1898, 31, 998—1010). 
—Purely aromatic ketones, CRR’O, are reduced by sodium in boiling 
ethyl alcoholic solution to methane derivatives, CH,RR’. Mixed 
aliphatic-aromatic ketones, CH,*CRO, are only reduced to carbinols, 
CH,‘CHR-OH ; a little of the melthane derivative, CH,-CH,R, 
is indeed obtained, but this is doubtless due to a secondary 
reaction, namely, the reduction of a styrene derivative, CH,.-CHR, 
which is also present in small amount among the products of the 
reaction. Two purely aromatic ketones, tetramethyldiamidobenzo- 
phenone (Michler’s ketone) and its tetrethyl analogue, resemble the 
mixed ketones in that they yield carbinols. The ketones used were 
prepared by condensing an acid chloride with an aromatic hydro- 
carbon in the presence of freshly prepared aluminium chloride (Friedel- 
Craft’s reaction) ; light petroleum was found to be a suitable medium 
in which to effect this. In almost all the reactions described in the 
paper, the product was eventually distilled under diminished pressure. 
The substances obtained are enumerated below. 
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Diphenylmethane, CH,Ph,. Parabenzyltoluene, CH,Ph°C,H,Me. 
Parabenzoyleumene, CPhO-C,H,-CHMe,, boils at 334—336° under 
ordinary pressure, at 203—204° under 20 mm., and has a sp. gr. = 1°0364 
at 18°/4° ; paraisopropyldiphenylmethane, CH,Ph*C,H,*CHMe,, boils at 
310° under ordinary pressure, at 176° under 13 mm., and has a sp. gr. = 
1-007 at 18°/4°. Benzoylpseudocumene, CPhO-C,H,Me,, [Me:CPhO= 
1:2:4:5], boils at 328° under normal and at 211° under 23 mm. 
pressure, and has a sp. gr=1'0332 at 18°/4°; benzylpseudocumene, 
CH,Ph-C,H,Me,, boils at 308—312° under ordinary pressure, at 
190—191° under 20 mm., and has a sp. gr. =1°0151 at 18°/4°. Benzoyl- 
mesitylene, CPhO*C,H,Me,, [Me,:CPhO=1:3:5:2]; benzylmesitylene, 
CH,Ph-C,H,Me,. Parethoxybenzophenone, CPhO-C,H,°OEt, boils at 
242° under 40 mm. pressure ; parethoxydiphenylmethane, 

CH,Ph-O,H,-OEt, 
boils at 317°, 217°, and 203° under ordinary pressure, 37 mm. and 12 
mm. respectively, and could not be hydrolysed. 

Tetramethyldiamidobenzhydrol, OH-CH(C,H,"NMe,),. Tetrethyldi- 
amidobenzhydrol, OH*CH(C,H,*NMe,),, melts at 78°, and yields, with 
hydroxylamine and sodium hydrogen carbonate in alcoholic solution, a 
substance which melts at 128—129°, and contains 11°6 per cent. of 
nitrogen. 

Phenylmethylcarbinol, CHMePh:OH, boils at 203°6° (corr.) under 
745-4 mm., at 118° under 40 mm., and has asp. gr. = 1:007 at 21°; the 
benzoate boils at 189° under 20 mm. pressure, and under pressures 
greater than 25 mm. breaks up more or less into styrene and benzoic 
acid; the phenylcarbamate melts at 94°. The ethylbenzene also 
obtained in the reduction of acetophenone when added to bromine to 
which a little aluminium has been added previously, yields a tetrabromo- 
substitution derivative melting at 138—139°. Acetylpseudocumene, 
C;H,Me,Ac |Me,:Ac=1:2:4:5], boils at 137—138° under 20 mm. pres- 
sure, and has a sp. gr.=1:001 at 18°/4°; its oxime melts at 85—86°; 
trimethylphenethylol, OH*CHMe:C,H,Me,, [Me,:CHMe = 1:2:4:,5], boils 
at 252—253° with slight decomposition under ordinary pressure, at 
140—141° and 138° under 18 and 15 mm. ; the acetate boils under the 
ordinary pressure at 254—257° with slight decomposition, and at 130° 
under 13 mm. ; the phenylcarbamate melts at 108°; the chloride can be ob- 
tained, although only in an impure state, by treating the carbinol with 
phosphorus pentachloride at the ordinary temperature, or saturating it 
with gaseous hydrogen chloride at 0°; it boils at 125—129° under 13 mm. 
pressure, and loses hydrogen chloride when distilled under higher 
pressures. 1:2:4-Z'rimethyl-b-vinylbenzene, CH,:CH*C,H,Me,, is ob- 
tained when the above mentioned acetate is boiled with methyl alco- 
holic potash ; it distils over at 97° under 22 mm. pressure, and leaves 
a residue of a polymeride (a), which, after crystallisation from alcohol 
and light petroleum, melts at 118°. Moreover, the boiling point of the 
substance itself under atmospheric pressure, originally 212—214”, 
rises as the distillation is repeated, partial polymerisation no doubt 
taking place; and if hydrogen chloride be removed from the above- 
mentioned chloride by warming it gently with aniline, or if the cor- 
responding carbinol be warmed with syrupy phosphoric acid, a second 


a ad 


" aa 
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polymeride (8), melting at 163°, is obtained. The unpolymerised sub- 
stance forms a dibromide, which melts at 65—66°. Acetylmesitylene has 
a sp. gr. =0°985 at 18°/4°. Z'rimethylphenethylol, [Me,:CH Me = 1:3:5:2], 
isomeric with the last carbinol, melts at 71°, and boils at 248° under 
ordinary pressure, at 141° under 24 mm.; the acetate boils at 252° 
under ordinary pressure, at 134—135° under 15 mm.; the phenyl- 
carbamate melts at 124°; the (impure) chloride boils at 126—127° 
under 16 mm. pressure. 1:3:5-7'rimethyl-2-vinylbenzene is obtained 
when the last-mentioned carbinol is treated with phosphoric anhydride, 
but not when the acetate is boiled with methyl alcoholic potash ; it 
boils at 208—210° without polymerising, but is converted by 80 per 
cent. sulphuric acid into a polymeride which melts at 62°, and boils 
and decomposes slightly at 178—180° under 19 mm. pressure. This 
polymeride is also obtained when the chloride is warmed with aniline, 
it remains behind in the flask when the product is distilled with steam, 


whilst a small quantity of the unpolymerised substance passes over. 
C. F. B. 


Dimethylanilinephthaloylic Acid. By Henrich Limpricut 
{and E. Kénie] (Annalen, 1898, 300, 228—239).-—Dimethylanilino- 
phthaloylie acid, NMe,*C,H,*CO°C,H,*COOH, is obtained by adding 
aluminium chloride in small quantities at a time to a solution of 
phthalic anhydride and dimethylaniline in carbon bisulphide, and 
subsequently heating the mixture for 3—-4 hours in a reflux ap- 
paratus ; it melts at 205°, and separates from alcohol in two forms, 
one of which is anhydrous, the other containing 1 mol. of alcohol. 
The bariwm salt dissolves readily in water, and the silver salt melts at 
about 180° to a black liquid; the hydrochloride forms thin leaflets, 
and melts to a reddish-brown liquid at about 190°. The nitroso- 
derivative, NMe,* C,H,(NO)-CO-C,H,* COOH, contains 1H,O; which is 
removed at 112—120°, the anhydrous substance melting at 164°; the 
barium salt forms red, prismatic crystals, which rapidly effloresce and 
become yellow on exposure to the air. Boiling caustic soda eliminates 
dimethylamine from the nitroso-derivative, giving rise to nitrosophenol- 
phthaloylic acid, OH» C,H,(NO)*CO-C,H,* COOH, which separates from 
ethylic acetate in bright yellow, prismatic crystals, and melts at 178°. 


Dimethylanilinophthalide, co 0) >CH: C,H,;NMe,, is prepared 


by heating dimethylanilinophthaloylic acid with ammonia and zinc 
dust during 2 hours, and melts at 188°; it dissolves in caustic soda, 
but is almost insoluble in boiling sodium carbonate. The nitroso- 
derivative melts at 157°, and yields nttrosophenolphthalide, 


co<Ostson-0,H,(NO)-OH, 


under the influence of hot caustic soda; the latter nitroso-compound 
melts at 153°, and yields a bariwm salt when dissolved in baryta. 
Dimethylanilinohydrophthaloylic acid, NMe,* C,H, CH, C,H, COOH, 
produced on heating dimethylanilinophthaloylic acid with zinc dust 
and ammonia for 12 hours at 70—80°, melts at 173°; the bariwm 
salt forms small, white prisms. The niéroso-derivative crystallises 
from alcohol, and melts at 133°. M. O. F. 
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Triphenylethanone (Benzoyldiphenylmethane). By A. Gar- 
DEUR (Chem. Centy., 1897, ii, 660—662 ; from Bull. Acad. roy. Belg., 
| iii ], 34, 67—100).—From triphenylethanone, CHPh,-COPh, prepared 
by Delacre’s method (Compt. rend. Assoc. frang. Congrés de Pau, 181) 
the author obtained the benzoyl derivative by heating it with benzoic 
chloride for 2—3 days at 240°, although attempts to prepare it by 
Saint Pierre’s method (Bull. Soc. Chim., [iii], 5, 292) failed. This 
compound does not combine with hydrogen bromide, yet its constitution 
probably corresponds with the enolic form, CPh,:CPh-OBz, for when 
reduced with sodium amalgam in alcohol, it yields triphenylethylic 
alcohol, CHPh,-CHPh:OH. When the benzoyl derivative was 
treated with alkali, however, either no reaction took place, or tri- 
phenylethanone of the ordinary ketonic form was produced. Delacre’s 
sodium'compoundof triphenylethanone is a derivative of the ketonictype, 
for when heated with chlorobenzene, it yields triphenylmethane which 
can only result from the intermediate formation of tetraphenylethanone, 
CPh,-COPh. T'riphenylchlorethanone, CPh,Cl‘COPh, prepared by pass- 
ing chlorine into an almost boiling solution of triphenylethanone in 
light petroleum, is a yellowish oil which, with water, forms tripheny]- 
ethanolone, OH*CPh,*COPh. This is best prepared, however, by heat- 
ing triphenylbromethanone with silver benzoate for 24 hours at about 
200°, and then hydrolysing the benzoate thus obtained. The benzoate 
crystallises from glacial acetic acid and alcohol in needles, and melts 
at 169°. By heating a solution of triphenylethanolone in glacial acetic 
acid with phenylhydrazine, small, crystalline needles of a substance 
which melts at 144°, and is probably the corresponding phenyl- 
hydrazone, are obtained. T'riphenylethanonephenylhydrazone, which is 
prepared in a similar way, crystallises from glacial acetic acid in star- 
shaped needles, and melts at 156°. When triphenylbromethanone is 
reduced with zinc dust and glacial acetic acid, triphenylethanone and 
triphenylethylic alcohol, CHPh,-CHPh-OH, are formed. The latter, 
when heated with benzoic chloride, forms a benzoate which crystallises 
from glacial acetic acid in needles, and melts at 145°. By the action 
of bromine in glacial acetic acid on triphenylethylic alcohol or its 
benzoate, triphenylbromethylene, CPh,:CBrPh, is obtained; this crys- 
tallises from glacial acetic acid in needles, melts at 115° and with 
hydrogen bromide forms an unstable additive compound which melts 
at 106—110°, and with water yields triphenylethanone of the ordinary 
ketonicform. ZTyiphenylchlorethylene obtained by the action of phosphorus 
pentachloride on triphenylethanone, crystallises from alcohol in short 
cylinders, and melts at 117°; when phosphorus pentabromide acts on 
triphenylethanone, triphenylbromethanone is formed. Triphenyl- 
ethanediol (triphenylethylenice glycol), OH*CPh,*CHPh-OH, obtained 
in theoretical yield by the action of 10 times the calculated quantity 
of 7—8 per cent. sodium amalgam on a solution of triphenylethanolone 
in alcohol, crystallises in needles and melts at 164°; the diacetyl 
derivative crystallises from glacial acetic acid, and melts at 214°. 
Attempts to obtain triphenylethanone of the enolic form by withdraw- 
ing water from the glycol by means of hydrogen chloride, hydrogen 
bromide, or zinc chloride, yielded only the ordinary triphenylethanone. 
In one experiment, however, in which the glycol was melted with zinc 
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chloride, an oil was formed whose alcoholic solution, after remaining 
for a few days, deposited needles which melted at 100—102°, and 
appeared to be a mixture of the ordinary triphenylethanone with 
another substance, although the former alone was obtained on re- 
crystallisation. When triphenylethylenic glycol is reduced with zine 
and acetic acid, triphenylethanone is formed. By the action of 
potassium hydroxide and sodium acetate on the glycol, or by keeping 
it in a molten condition for some time, benzaldehyde and benzhydrol 
are obtained ; in addition to these products, benzhydrol ether, O(CHPh,),, 
which crystallises from alcohol in needles and melts at 118°, is formed 
when the glycol is submitted to dry distillation. 

CPh, : 
Triphenylethylenic oxide, O<bHPh’ prepared by the action of 
phosphoric anhydride on a solution of triphenylethylenic glycol in 
benzene, crystallises from glacial acetic acid in envelope-like crystals, 
melts at 105°, is stable in alkaline solutions, but in acid solutions or 
by recrystallisation is converted into the ordinary triphenylethanone. 


W. W. 


Aposafranines and Azonium Compounds from Tolu- 
safranines. By Frieprich KEHRMANN and ALEXANDER WETTER (Ber., 
1898, 31, 966—977).—The amido-group is best removed from Geigy’s 
tolusafranine chloride by the following process. A solution of the 
chloride (60 grams) in the requisite quantity of boiling water is 


treated with dilute sulphuric acid so that a crystalline mass is 
obtained ; this is cooled to 0°, and then treated with a little more 
than the theoretical quantity of sodium nitrite in concentrated 
aqueous solution ; the resulting dark blue diazo-solution is gradually 
added to an equal volume of alcohol, also cooled to 0°, and the alcohol 
distilled ; sulphuric acid (5 c.c.) is added to the dark red liquid, and 
the mixture allowed to remain for 12 hours. A crystalline mass, con- 
sisting of about equal quantities of methyl- and dimethyl-aposafranine 
derivatives, separates, and a considerable quantity of the dimethyl 
derivative remains in the mother liquor. The methylaposafranine is 
best purified by the aid of its chloride, which is much less soluble in 
dilute hydrochloric acid than the chloride of the dimethyl derivative. 
The separation is only completed after repeated solution in water and 
precipitation with dilute hydrochloric acid. Methylaposafranine 
chloride, C,,H,,N,Cl, crystallises in long, pale yellow needles, is 
moderately soluble in water and readily in alcohol, yielding blood-red 
solutions; its alcoholic solution also exhibits a strong, light red 
fluorescence. Saturated aqueous solutions are completely precipitated 
on the addition of a few drops of dilute hydrochloric acid. Alkalis 
precipitate the base, but carbonates in dilute solution do not do so. 
Both in physical and chemical properties, the chloride resembles ros- 
induline chloride. The nitrate is also sparingly soluble in water, but 
practically insoluble in dilute nitric acid; the platinochloride, 
(C,,H,,N,).PtCl,, crystallises in small, reddish-brown plates, and is 
practically insoluble in water. The acetyl derivative of the chloride 
crystallises in long, yellowish-brown needles, which are soluble in 
water or alcohol, yielding yellowish-red solutions ; the acetyl deriva- 
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tive differs completely from the corresponding derivative of aposa- 
franine chloride (Abstr., 1896, i, 323). 1t yields very little amido-deri- 
vative, or tolusafranine chloride, when its alcoholic solution is allowed 
to remain in contact with ammonia for several days at the ordinary 
temperature, being merely hydrolysed. Aniline only reacts with the 
acetyl derivative when kept in contact with it for 14 days. The platino- 
chloride of the acetyl derivative, (C,,.H,.N,0),PtCl,, and the nitrate, 
C,,.H,)N,O,+ H,O, are described. 

On account of the similarity between methylaposafranine and ros- 

induline, one of the following constitutions is suggested for the former, 

Me 
/\/N— Mte//\~N—\ 
NH Poe or nl | Pedy 
2\ 7 SNPhCl 2\ / sNPhCl 

in both of which the quinoid double bonds are on the heavier or basic 
side of the molecule. Monomethylaposafranine chloride is readily 
diazotised when suspended in 10 per cent. hydrochloric acid and 
treated with sodium nitrite; the diazotisation requires a longer time 
when a more dilute acid is employed. Phenyltoluphenazoniumis obtained 
as its iron double salt, CjyH,,;N.FeCl,, when the chloride is diazotised 
and the diazo-solution added to alcohol, and, at the end of 2 hours, 
precipitated with a saturated solution of ferric chloride in dilute 
hydrochloric acid, and may be best purified by washing with glacial 
acetic acid and subsequent crystallisation from the same solvent ; it 
forms thick, brownish-red prisms melting at 150°, and dissolves readily in 
cold water and in hot acetic acid, The nitrate, C,,H,,N,"NO,, obtained 
by precipitating the iron with ammonium carbonate, then adding 
dilute nitric acid, and salting out with solid sodium nitrate, also forms 
reddish-brown crystals. When the iron double salt is dissolved in 
alcohol (80 per cent.), and then treated with an excess of concentrated 
aqueous ammonia, a mixture of two isomeric methylaposafranines is 
obtained ; the chief product is the methylaposafranine already de- 
scribed, but a small quantity of an isomeric substance is also formed, the 
chloride of which is more soluble in water, and crystallises in bronzy, 
glistening needles. 

It is practically impossible to isolate pure dimethylaposafranine 
from Geigy’s compound ; even after repeated crystallisation, it always 
contains a quantity of the monomethy!] derivative. When the impure 
dimethyl derivative is treated in the manner described above for the 
monomethyl derivative, a mixture of the double iron salts of methyl- 
and dimethyl-phenylphenazonium chlorides is formed. The dimethyl 
compound, ©,,H,,N,FeCl,, is readily freed from the monomethyl 
compound, as it is much less soluble in glacial acetic acid ; it crystal- 
lises in large, pale brown plates melting at 190°, and is readily soluble 
in water, but only sparingly in alcohol or acetic acid. The nitrate, 
C,)H,,N,*NO,, and platinochloride, (C.>H,,N,),PtCl,, are also described. 
A concentrated solution of the iron double salt in alcohol (80 per ceut.), 
when treated with an excess of concentrated ammonia and allowed to 
remain for 24 hours, yields dimethylaposafranine, the chloride of which 
crystallises in dark brown needles; its solutions in water or alcohol 
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have a magenta-red colour, and the latter exhibits a bright red 
fluorescence. The platinochloride, (C,)H,,.N,Cl),PtCl,, and acetyl de- 
rivative are described. J. 5. &: 


Change of Position of the Double Linkings in Azonium 
Derivatives and its Causes. By Frieprico Kearmann (Ber., 1898, 
31, 977—984).—Numerous facts seem to indicate that the quinoid 
double-bonds in azonium compounds can change their position ; this 
supposition is rendered absolutely necessary if it be conceded that 
amines and alkalis always react with azonium compounds yielding 
derivatives with the substituting groups in the quinoid nucleus (that 
is, in the benzene ring to which the double bonds are attached). The 
latter conclusion receives support from the fact that quinones them- 
selves react with amines, yielding derivatives in which the substituting 
groups are attached to the same benzene nucleus as that to which the 
quinone oxygen atoms are attached. 

The author compares the change in position of the quinoid bonds in 
azonium compounds to the mutual oxidation and reduction of quinones 
and quinols, the reaction being regarded as an intramolecular oxidation 
and reduction. It is shown that the same generalisations hold for the 
two cases, Several examples are given in illustration of the change 
in position of double linkings. J.J.8. 


2:4-Tetrachloro-1 : 3-diketotetrahydronaphthalene. By E. C. 
THeopork ZINCKE and G. Eety (Annalen, 1898, 300, 180—205),— 


2:4-Tetrachloro-1 : 3-diketotetrahydronaphthalene, CoH By" is 
2 
obtained as a hydrate by passing chlorine into a suspension 


C(NHPh): CCl 
CCl—_-C:0H. 
1889, 268), in glacial acetic and hydrochloric acids. The hydrate, 
which contains 3H,O, is also produced by the action of chlorine on 
1 ; 3-dihydroxynaphthalene, and crystallises in thin, colourless plates ; 
it sinters at 80°, melts to a clear liquid at about 90°, and intumesces 
at 100°. The anhydrous ketochloride, which is formed on exposing the 
hydrate to a vacuum, or to a temperature of 100—110°, crystallises 
in stellate groups of prisms, and melts at 92°. 
C(OH)(OMe): CCl, 
CC], ———-C(OH ), 
tained by boiling a solution of the hydrate in methylic alcohol ; it 
begins to sinter at 86°, melts to a clear, red liquid at 156°, and 
decomposes at 160°. 

2:4-Dichloro-1 : 3-dihydroxynaphthalene (dichloronaphtharesorcinol), 
0,H, <C(OH)¢Cl 

CCl—-C-OH 
in glacial acetic acid with concentrated hydrochloric acid and stannous 
chloride, crystallises from glacial acetic acid in colourless needles 
or nacreous leaflets, and melts at 138—139°. The diacetyl deri- 
vative melts at 136°. Phenylhydrazine gives rise to the compound, 
0, <O (OH) vol which melts at about 190°; the diacetyl 
C(N:NPh)-C-OH’ ; 

derivative melts at 150°, 


of the anilide, C;,H,< (Zincke and Kegel, Abstr., 


The methoxy-compound, O,H,< »H,O0, is ob- 


» prepared by heating a solution of the hydrate 
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Orthodichloracetylphenyldichloracetic acid, CHCI,*CO-C,H,*CCl,-COOH, 

obtained by the action of sodium carbonate on the ketohydrate, 
crystallises from benzene in colourless needles and small prisms, and 
melts at 106—107°. The methylic salt forms colourless needles, and 
melts at 114—115°. On heating the acid or the ketohydrate with 
sodium carbonate, B-dichloro-a-ketohydroxyhydrindenecarboxylic acid, 
co<EC2 >C(OH)-COOH (Zincke and Gerland, Abstr., 1888, 1199), 
is produced. 

Orthotrichloracetylphenyldichloracetic acid, CC],*CO*C,H,* CCl,» COOH, 
is prepared by treating the ketohydrate with a solution of bleaching 
powder ; it crystallises from benzene in colourless needles, or in mono- 
clinic plates and melts at 135°, beginning to decompose at 150—160°. 
The sodiwm salt forms needles, and the methylic salt melts at 
108—109° ; the anhydride sublimes at 160° and melts at 224°, yielding 
dichloromethylenephthalyl. The action of hot sodium carbonate converts 
the acid into trichloraeetophenonecarboxylic acid, CCl,*-CO-C,H,*COOH, 
which melts at 139°; alkalis eliminate chloroform. The hydroxylactone 
<C(OH)(CCI;)-0 

CC], ———- CO, 
is produced on boiling the acid with water, and forms large, mono- 
clinic crystals ; it melts and decomposes at 139°. ‘The acetyl derivative 
crystallises from benzene in colourless prisms, melting at 170°. 
The hydroxylactone yields dichloromethylenephthalyl (Zincke and 
Cooksey, Abstr., 1890, 784) when heated with sodium acetate. 

Orthocarboxyphenyldichloracetic (dichlorohomophthalic) acid, 

COOH:C,H,° CCl,* COOH, 
obtained on the action of potash on orthotrichloracetylpheny|ldichlor- 
acetic acid dissolved in methylic alcohol, crystallises from hot, 
dilute nitric acid in white needles, and from benzene in colourless 
plates melting at 141°, with formation of the anhydride, which melts 
at 130°. Aqueous alkalis convert the acid into orthocarboxybenzoyl- 
formic acid. M. O. F. 


Reduction Products of Azo-compounds. VIII. By Pau 
JAcoBsON and ANDREW TURNBULL (Ber., 1898, 31, 890—906. Compare 
Abstr., 1896, i, 23).—It has previously been shown that whereas 
benzeneazophenetoil readily yields an orthosemidine on reduction with 
a hydrochloric acid solution of stannous chloride, benzeneazo-meta- 
cresetoil undergoes the same transformation much less readily, the differ- 
ence having been ascribed to the presence of the methyl group in the 
ortho-position relatively to the azo-group. On the other hand, Witt and 
Helmholt have found (Abstr., 1894,i,606) that benzeneazo-a-naphthylic 
ethylic ether very readily yields an orthosemidine derivative when it 
is reduced with stannous chloride, and the product then treated with 
hydrochloric acid. The authors have applied this method of reduction 
to all three compounds, and have found that, under these circum- 
stances also, the orthosemidine forms 81 per cent. of the total semidine 
derivatives obtained from benzeneazophenetoil, 50 per cent. of the 
total obtained from benzenazometacresetoil, and 100 per cent. of that 
from benzeneazonaphythlicethylic ether ; thusshowing that the reaction 
is not influenced by the substitution of the naphthalene ring for the 


of orthotrichloracetylphenyldichloracetic acid, C,H, 
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simpler benzene ring. Benzeneazo-ar-tetrahydronaphthylic ethylic 
ether, however, behaves in a similar manner to the metacresetoil 
derivative, the orthosemidine amounting to only 50 per cent. of the 
total semidines obtained. The reduced ring of the naphthalene mole- 
cule, therefore, exerts an influence similar to that of a methyl group. 
Benzeneazo-ar-tetrahydronaphthylic ethylic ether, PhN,°C,,H,,°OEt, 
prepared by the action of sodium ethoxide and ethylic iodide on the 
corresponding naphthol, crystallises in orange-red prisms which have 
a golden lustre and melt at 91°5°. That this compound actually 
has the constitution assigned to it, is shown by the fact that 
benzeneazo-ar-tetrahydronaphthol, from which it is prepared, is con- 
verted by reduction, followed by oxidation, into tetrahydro-a-naphtha- 
quinone. On reduction, it yields the ortho- and para-semidine 
derivatives, as well as a smaller amount of paramido-ar-tetrahydro- 
naphthylic ethylic ether, which crystallises from light petroleum in © 
long, colourless needles melting at 60°. The orthosemidine deriva- 

tive, 4-amido-3-anilido-1-ethoxy-1' : 2’ : 3’ : 4'-tetrahydronaphthalene, 

C(OEt) -CH ane : reaper ne 

CoHs<ocyH,): O-NHPh’ ry Stallises rom light petroleum in colourless 
plates or needles, which become pink on exposure to the air and melt at 
168—169°. The corresponding azimide, OEt-0,Hy< I >N, erystal- 


lises in colourless, oblique tablets, melts at 125—126°, and can be sub- 
limed without decomposing. The stilbazoniwm base, 

OEt-0, Hy <p OH) Soph, 
forms yellow prisms and melts at 151°5°. The methenyl compound, 
OEt-C,H,<**">CH, which is obtained by heating the base with 


formic acid, crystallises in thin plates melting at 139°, and yields 
a sparingly soluble nitrate. The carbon bisulphide derivative, 


OEt-C,,H,<*>C-SH, isonly slowly;formed and melts at 269—270°, 


whilst the orthohydroxybenzylidene derivative, 

OEt: C,,H,-N,HPh- CH: C,H, OH, 
prepared from salicylaldehyde, crystallises in yellow prisms melting at 
130—131°. The orthosemidine is converted by oxidation with ferric 


chloride into anilidotetrahydro-a-naphthaquinone, CoH, mt me 


which forms brownish-red crystals melting at 164°. 
The parasemidine derivative, paramidophenylparethoxytetrahydro-ar- 


a-naphthylamine, CHs<ONH-O,H NH)? CH: crystallises in colour- 


less prisms, melts at 87—88°, and becomes bluish on exposure to the 
air. The sulphate is only very sparingly soluble in water, whilst the 
hydrochloride dissolves more readily. This base gives the character- 
istic reactions of a parasemidine with nitrous acid, ferric chloride, 
chromic acid, and lead peroxide. The monacetyl derivative, C.)H,,N,O», 
crystallises in colourless needles melting at 177—178°, and the thio- 
carbamide, (OEt-C,,H,."NH:O,H,-NH),CS, crystallises in plates 
melting at 201°. 
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Tetrahydronuphtholdis-azobenzene, OH*C,,H,(N,Ph),, is formed in the 


preparation of benzeneazo-ar-tetrahydro-a-naphthol, and melts at 156°. 
A. H. 


Orientation in the Terpene Series : Conversion of Monocyclic 
Terpenes into the corresponding Derivatives of Benzene. By 
ApoLF VON Baryer and Victor VILLIGER (Ber., 1898, 31, 1401—1405), 
—The authors have devised a general method by which monocyclic 
terpenes may be converted into the corresponding derivatives of 
benzene; it depends on the ultimate bromination of the terpene 
dihydrobromide, followed by reduction of the product with zinc and 
hydrochloric acid. It is found more convenient to brominate the 
dihydrobromides with bromine in presence of iodine, it being then 
unnecessary to raise the temperature as in using the halogen in pre- 
sence of iron. 

On this principle, paracymene and metacymene have been obtained 
from limonene and carvestrene respectively. 

The passage from carone to carvestrene is now explained. Caronic 
acid has been recently synthesised by Perkin and Thorpe (Proc., 
1898, 107), in a manner which proves that it has the constitution 
assigned to it by von Baeyer (Abstr., 1897, i, 83). The production 


of dihydrocarvone, cHMe<CO— CHS oH-CMe:CH,, from carone 
y CH,: CH, : 


CHMe:CO-CH~ oMe,, on the one hand, and the conversion of 
CH,—CH,°CH a 
.  CHMe:CH(NH,): CH : 
carylamine, | 3 >CMe,, into carvestren 
essai CH —_—_cH,0 “a ” 


9 


a 


Me. CH , 
CH. CH:CMe:CH,, 

<OH: cH sortie anders 

on the other, represent the two directions which the rupture of the 


trimethylene ring is capable of following. M. O. F. 
Action of Sulphuric Acid on /-Terebenthene. By Gustave 
Boucuarpat and J. Laront (Compt. rend., 1897, 125, 111—114).—By 
the action of sulphuric acid on levo-terebenthene, and subsequent 
treatment with alcoholic potash, a number of products are obtained, 
among which are two potassium salts both readily soluble in water. 
The less soluble of the two, potassium terebenthene sulphate, 
C,,H, SHKO,, crystallises in colourless plates somewhat resembling 
boric acid. Its rotatory power in alcoholic solution is [a])= — 25. 
Its aqueous solution is stable in the presence of a little alkali, but in 
neutral or acid solution readily undergoes decomposition, yielding 
potassium hydrogen sulphate and /-borneol. Nitric acid oxidises it to 
i-camphor melting at 203°. The second potassium salt has the same 
composition, but crystallises in silky needles, and its rotatory power 
is [a]»=+10°. It is decomposed in neutral or acid aqueous solution, 
yielding sulphuric acid and the alcohol melting at 45°, previously 
called isoborneol, but which the authors state to be d-fenchol. 
Nitric acid oxidises this potassium salt or the alcohol obtained from it 
to liquid camphor, identical with that obtained by the oxidation of 
synthetical isoborneol. J.J. 8. 
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Ethereal Oil of Pine Wood. By Perer Kuason (Bied. Centr, 
1898, 27, 137—138 ; from Svensk. kem. tidskr., 1897, 9, 138—140).— 
The oil obtained by the steam distillation of pine resin was found to 
be almost pure pinene. On the other hand, the oil extracted from 
pine wood by means of acid sulphite solution proved to be cymene. 
No terpenes are present in pine wood oil. N. H. J. M. 


A Crystalline Dicamphene Hydride. By ALEexanprE Erarp 
and Georces Mexer (Compt. rend., 1898, 126, 526—529).—Tere- 
benthene hydrochloride (100 parts) is heated until it just melts, 
sodium (15 parts) is introduced in one lot and the mixture well shaken 
so as to granulate the molten sodium ; the reaction should take place 
slowly and at as low a temperature as possible. When the reaction 
is complete, the mixture is extracted with benzene and then fraction- 
ated, when two portions, one distilling at 150—160°, and a second at 
320—330°, are obtained. The heavier fraction is mixed with a little 
benzene and agitated with fuming sulphuric acid. After well washing 
first with Nordhausen, then with concentrated sulphuric acid, and finally 
with water, the substance is distilled, when, if the liquid is well cooled, 
15—20 per cent. of a crystalline substance is obtained. These crys- 
tals consist of dicamphene hydride, C.,H,,, and belong to the regular 
system, sp. gr.=1°001 at 15°; it melts at 75°, boils at 326—327° 
(uncorr.), and has specific rotatory power [a]p»>= +15° 27’. [Letts 
obtained in this way a crystalline dicamphene hydride, C,,H,,, melting 
at 94°, and boiling at 321—323°6° (Abstr., 1880, 669); to this no 
reference is made.—A. J. G. ] J.J.8. 


The Rhodinol Question. By Joxius Bertram and Epvarp 
GILDEMEISTER (Ber., 1898, 31, 749).—Poleck has no right to complain 
(this vol., i, 263) that the name of geraniol has been substituted for 
his name of rhodinol. What Eckart called rhodinol was a ‘mixture 
of 70 per cent. of geraniol with 20 of /-citronellol and 10 of non- 
alcoholic substances of unknown composition. C. F. B. 


Action of Ethylic Oxalate on Camphor, III. By J. Bisnop 
TINGLE (Amer. Chem. J., 1898, 20, 318—342. Compare Trans., 1890, 
652 ; Abstr., 1897, i, 484).—-When camphoroxalic acid is boiled with 
acetic anhydride, there are produced, in small amounts, (a) a substance 
crystallising in clusters of colourless, slender needles melting at 
242—242°5°, the nature of which has not beenascertained; (b)a substance, 
probably an anhydride, crystallising from light petroleum in slender 
needles melting at 190°; and (c) acetyleamphorowalic acid, 

0,H,, a c)*COOH, 


crystallising from benzene in reticulated, stellate, needle-shaped prisms 
melting at 133°5—134°5°. It reacts speedily with bromine vapour, 
liquefying, and then gradually giving off hydrogen bromide, but no 
crystalline compound could be obtained. 

Bromine vapour acts on camphoroxalic acid, producing a bromo-acid, 
C,,H,,0,Br, as an oil which gradually solidifies to crystalline nodules 
melting at 130°. The silver and copper salts are described. Magnesium 
amalgam removes the bromine from the acid, giving a substance melting 
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at 84—84:5°, which resemble camphoroxalic acid in general properties. 
The crystals are, however, not identical and will be further examined. 

Camphoroxalic acid reacts with benzoic chloride, forming a substance 
melting at 192—-193°, apparently identical with the supposed anhydride 
produced by the action of acetic anhydride as stated above; with 
benzoic anhydride, camphoroxalic acid reacts at 150° with evolution 
of carbonic anhydride, but no definite product could be isolated. 

When quickly distilled under ordinary pressure, camphoroxalic acid 
evolves carbonic anhydride, and some camphor is formed, but the 
major portion passes over unchanged. Heating with barium hydr- 
oxide in a current of dry hydrogen causes hydrolysis to take place 
at the double linking, with production of barium oxalate and 
camphor. 

Phenylhydrazine camphoroxalate, prepared by the interaction of the 
components, separates from alcohol in minute, colourless needles darken- 
ing when heated to 205°, and melting and evolving gas at 214—215°; 
its alcoholic solution gives a red coloration with ferric chloride and a 
purple with concentrated nitric acid. 

When camphoroxalic acid is heated in sealed tubes with dilute sul- 
phuric or hydrochloric acid at 135—150° for several hours, an acid, 
C,.H.)0,, is formed which ecrystallises from benzene in clusters of 
colourless needles melting at 92—93°. It differs from camphoroxalic 
acid in not yielding any sparingly soluble salts, in not dissolving 
readily in light petroleum, and in giving a deep blue coloration with 
alcohol and ferric chloride. 

Pure ethylic camphoroxalate, prepared by heating the acid with very 
dilute alcoholic hydrogen chloride, crystallises from light petroleum 
in fern-like aggregates of long needles melting at 40°5°. It does not 
form a copper salt, and is miscible with ether in all proportions. With 
dry ammonia, it gives a sparingly soluble, white substance, darkening 
when heated to 200°, and melting at 225°; with hydroxylamine, a 
substance crystallising from a mixture of toluene and light petroleum 
in colourless slender needles, melting at 120—121°; with acetic 
anhydride, acetyleamphoroxalic acid; with bromine, an additive 
compound, which evolves hydrogen bromide, forming a substance re- 
sembling the bromocamphoroxalic acid already described. With 
benzoic chloride or benzoic anhydride, however, no benzoyl derivative 
could be obtained, thus indicating a greater stability of the ethylic salt 
than of the free acid. 


Methylic camphoroxalate, wae prepared by the 


action of methylic oxalate on camphor, according to instructions given 
in a previous paper (Coc. ctt.), separates from light petroleum in long, 
arborescent needles melting at 74:5—75°; it resembles the ethylic 
salt in general properties. The phenylhydrazide forms slender, white 
needles melting at 204—205°, which, when acted on by glacial acetic 
acid, give methylic camphylphenylpyrazolecarboxylate, 
C C-COOMe, 
CH <O.nph-N 


crystallising in colourless needles, and melting at 80°5—81:5°. The 
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sodium salt is without marked physiological action, whereas the 
sodium salt of camphoroxalic acid is rapidly toxic. 

iso-Amylic camphorowalate separates in needle-shaped crystals 
melting at 98°5—99°5°. It gives a sparingly soluble phenylhydrazide. 

A comparison of the crystallographic characters of camphoroxalic acid 
and its methylic and isoamylic salts shows that the grade of symmetry 
of the crystals becomes lower as the molecular weight increases. 

The compound obtained by the interaction of phenylhydrazine and 
camphoroxalic acid is shown to be a phenylhydrazide, as it is readily 
oxidised with mercuric oxide to give a substance crystallising in colour- 
less, monoclinic plates melting at 112°. 

When camphylphenylpyrazolecarboxylic acid is distilled with barium 
hydroxide, a yellowish-green oil passes over, which gives Knorr’s 
pyrazoline reaction, and probably contains camphylphenylpyrazole 


C—-CH 
C.H N. 
8 wt ph A. W. C. 


Substances contained in Sesame Oil, and their Relation to 
the Characteristic Colour Reactions of the Oil. By VitTtorio 
VILLAVECCHIA and Guipo Fasris (Chem. Centr., 1897, ii, 772—773 ; 
from Ann. Lab. chim. centr. delle Gabelle, 3, 13—26).—Baudouin’s 
colour reaction for sesame oil with hydrochloric acid and cane-sugar 
is also readily obtained with all those sugars which easily yield fur- 
furaldehyde, and the authors assume this substance to be the cause of 
the reaction. Asa test for sesame oil, they use a 1 per cent. solution 
of furfuraldehyde in 95 per cent. alcohol with hydrochloric acid, which 
forms an intense red coloration with the oil. From sesame oil, they 
have isolated the following substances. (1) Sesamin, (C,,H,,05)., 
erystallises from alcohol in long, colourless needles, from chloroform 
in prisms, is insoluble in water, light petroleum, ether, alkalis, and 
mineral acids, easily soluble in chloroform, benzene, and glacial acetic 
acid, melts at 123°, has a specific rotatory power [a ]p = 68°36 at 22°, 
does not give the furfuraldehyde reaction, does not combine with 
iodine, forms neither acetyl nor phenylhydrazine derivatives, and is 
not attacked by potassium hydroxide, hydrochloric acid, or oxidising 
agents, but, with nitric acid of sp. gr. =1°4, yields two crystalline 
compounds which melt at 235° and 145° respectively. (2) A higher 
alcohol, C,;H,,0 + H,O, which crystallises from alcohol in colourless 
leaflets having a nacreous lustre, melts at 137°5°, has a specific rota- 
tory power [a])= — 34°23 at 20°, does not give the furfuraldehyde 
reaction, combines readily with bromine and iodine, yields an acetyl 
derivative which is a crystalline powder insoluble in water, very 
easily soluble in benzene, melts at 130—131°, and is easily saponified. 
(3) A viscous, odourless oil, which is very easily soluble in alcohol, 
ether, chloroform, and glacial acetic acid, insoluble in water and 
mineral acids, and very slightly soluble in alkalis. This substance 


gives the colour reaction with furfuraldehyde and hydrochloric acid. 


Aloins. By Evabne Lecrr (Compt. rend., 1897, 125, 185—188). 
—Analyses of barbaloin made by the author agree best with Groene- 
wold’s formula (Abstr., 1890, 639) ; it always crystallises with 1H,0. 
When treated in pyridine solution with benzoic chloride, it yields an 
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amorphous dibenzoy] derivative, C,,H,,Bz,0,, which is readily soluble 
in alcohol or ether. A diacetyl derivative may be obtained in a 
similar manner. Barbaloin, partially purified by crystallisation from 
methylic alcohol, contains another aloin, apparently isomeric with 
barbaloin, and crystallising from methylic alcohol in yellow, opaque 
plates containing 3H,0. J.J.8. 


Aromatic Principles of Capsicum annuum, L., and Capsicum 
fastigiatum, Bl. By Jonannes Moreitz ((Chem. Centr., 1897, ii, 
593; from Pharm. Zeit. Russ., 36, 299—301, 313—316, 327—331, 
341—346, 369—376).—-The cayenne fruit contains 0°05—0-07 per 
cent. of capsacutin, C,,H;,N,0,, which is obtained by freeing the 
powdered fruit from fat by means of light petroleum, extracting with 
ether, hydrolysing the residue left on evaporating the extract, again 
extracting with ether, evaporating, and finally crystallising the residue 
from boiling light petroleum. Capsacutin has an extremely pungent 
taste, which may be detected in a solution containing only 1 part in 
11,000,000 ; it is only slightly soluble in water and light petroleum, 
but soluble in the ordinary solvents. It is neither a glucoside nor an 
acid. E. W. W. 


2-Methylpyrrolidine. By Gortrriep Fenner and Jutius Tare. 
(Ber., 1898, 31, 906—914).—The 2-methylpyrrolidine prepared from 
methylpyrrolidone by reduction with amylic alcohol and sodium 
(Neugebauer and Tafel, Abstr., 1889, 1015) probably contained a little 
piperidine derived from impurities in the amylic alcohol and the authors 
have therefore prepared the pure compound by the same method, but 
using amylic alcohol which had been carefully purified, and have 
compared the properties of this substance with those of the 2-methy]l- 
pyrrolidine derived from the 1:2-dimethylpyrrolidine, which is 
formed by the action of hydrochloric acid on dimethylpiperidine 
(Merling, Abstr., 1891, 1506; Ladenburg, Mugdan and Brzostovicz, 
Abstr., 1894, i, 555), the two compounds being found to be in all 
respects identical. 2-Methylpyrrolidine has asp. gr. = 0°84 at 20°/20°, 
and boils at 95°5—96'5° under a pressure of 744 mm. The hydro- 
chloride is very deliquescent, and melts at the temperature of the 
water bath, whilst the oxalate melts at 178—179°; the platinochloride, 
(C,;H,.N),PtCl,, has no definite melting point, and the auwrochloride, 
C,H,,.NAuCl,, melts at 158—161°. Dimethylpyrrolidine boils at 
96—96°5°, and yields 2-methylpyrrolidine when its hydrochloride is 
heated in hydrogen chloride. Both methyl- and dimethyl-pyrrolidine 
are converted by methylic iodide into the methiodide of dimethyl- 
pyrrolidine, whilst the corresponding methochloride is formed by mole- 
cular change from dimethylpiperidine hydrochloride. Trimethylpyrrol- 
idineammonium platinochloride forms yellow, octahedral crystals, and 
decomposes at 240—250°, whilst the aurochloride begins to decompose 
at 204°. The aurochloride (C,;H,,NCl),AuCl,, which was formerly 
ascribed to methylpyrrolidine, is in reality derived from piperidine. 


Condensing Action of Ammonia and Organic Amines in 
Reactions between Aldehydes and Ethylic Acetoacetate. By 
Emit Kwnogvenacen (Ber., 1898, 31, 738—748).—The author’s con- 
clusions are reproduced below. 
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I, Nitrogenous products (dihydropyridine derivatives, 
»C(COOEt) : CMe 
Ons COOKE): ‘CMe> NH), 
are obtained: (1) from an aldehyde, ethylic acetoacetate, and free 
ammonia ; (2) from an aldehyde-ammonia and ethylic acetoacetate 
(Hantzsch’s ecg em synthesis), or from a hydramide [tri- 
alkylidenediamine, (R- CH),N,] and ethylic acetoacetate together with 
ammonia; (3) from an aldehyde and ethylic f-amidocrotonate; (4) 
from ammonia and a mixture of an ethylic alkylideneacetoacetate, 
CHR: CAc*COOEt, with ethylic acetoacetate; (5) from an ethylic 
alkylideneacetoacetate and 8-amido- or a B-monalkylamido-crotonate. 

IL. Non-nitrogenous products (at low temperatures, ethylicalkylidene- 
acetoacetates, CHR:CAc*COOEt; at higher temperatures, ethylic 
alkylidenediacetoacetates, CHR(-CHAc*COOEt),, are obtained : (1) 
from a mixture of an aldehyde and ethylic acetoacetate under the 
influence of a mon- or di-alkylamine (or of ammonia at a low tem- 
perature) ; (2) from an alkylidenebisdialkylamine, R°CH(NR,),, and 
ethylic acetoacetate ; (3) from an aldehyde and an ethylic #-dialkyl- 
amidocrotonate ; (4) from an ethylic alkylideneacetoacetate and ethylic 
acetoacetate, under the influence of alkyl- and dialkyl-amines; (5) 
from an ethylic alkalideneacetate and an ethylic f-dialkylamido- 
crotonate. 

It appears that in Hantzsch’s dihydropyridine synthesis, the aldehyde- 
ammonia first reacts with the ethylic acetoacetate to form ethylic 
ethylideneacetoacetate, ammonia being liberated, and the ammonia con- 
verts the second molecule of the acetoacetate into ethylic B-amido- 
crotonate, which reacts with the ethylideneacetate to form ethylic 
dihydrocollidinedicarboxylate. All these separate stages can be 
realised, at any rate to a certain extent. If this view be correct, 
one of the weightiest arguments in favour of Riedel’s pyridine 
formula, OH<oacr a is seriously impaired. 

Ethylic B-piperidocrotonate, C,NH,9*CMe:CH+COOEt, is described 
for the first time. It is made by mixing piperidine (1 mol.) with 
ethylic acetoacetate (1 mol.), removing the oil after 3 hours, drying it 
over dehydrated sodium sulphate, and distilling it under diminished 
pressure. It boils at 169° under 15 mm. pressure. C. F. B. 


Syntheses in the Pyridine Series. I. An Extension of 
Hantzsch’s Dihydropyridine Synthesis. By Emm KNorvenace. 
and A. Fries (Ber., 1898, 31, 761—767).—When ethylic benzylidene- 
malonate, CHPh:C(COOEt), (1 mol.), is heated with ethylic B-amido- 
crotonate, NH,*CMe:CH-COOEt (1 mol.), for 9 hours at 130—150° 
in a reflux apparatus under 40 mm. pressure, the product is ethylic 
6-oay-4-phenyl-2-methyltetrahydropyridine-3 : 5-dicarboaxylate, 

Me: C(COOEt), , 
NA. CH{COOR> CHP: 
or the corresponding enolic form, and the yield of the crude substance 
is 75 per cent. of the theoretical, The new compound, which melts at 
149:5—150°, is hardly soluble in acids or alkalis, and when boiled 
with strong hydrochloric acid for 10 hours, yields y-acetyl-$-phenyl- 
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butyric acid, COMe-CH,* CHPh:CH,° COOH (Vorlinder, Abstr., 1894, 
i, 528). 

When the heating is continued for 18 hours at 130—150°, and then 
for 9 hours at 150—170°, there is obtained, besides the substance 
described above, a compound which apparently has the constitution 
CMe oo nds 


CH:CO-NH:CMe:CH:COOEt, and must 


have been <I by the action of 2 mols. of the amidocrotonate on 
1 mol. of the benzilidenemalonate ; this compound melts at 179—180°, 
and also yields acetylphenylbutyric acid when it is boiled with hydro- 
chloric acid. Two other products, melting at 206—206°5° and 262—263° 
respectively, were obtained in addition; these have been shown 
(following abstract) to be identical with the products of the action of 
ethylic malonate itself on ethylic B-amidocrotonate. 

Ethylic ethylidenemalonate reacts in a similar manner to the 
benzylidene analogue, yielding with ethylic B-amidocrotonate a com- 
pound, NH<65-CH\COORL > CHMe, which is closely related to the 
substance obtained by Collie (Trans., 1897, 301, 303; compound A) 
by heating the hydrochloride of ethylic B-amidocrotonate. C. F. B. 


Syntheses in the Pyridine Series. II. Action of Ethylic 
Malonate on Ethylic B-Amidocrotonate. By Emm KNOEVENAGEL 
and A. Fries (er., 1898, 31, 767—776. Compare preceding abstract). 
—When pure ethylic malonate (1 mol.) is heated with ethylic B-amido- 
crotonate (1 mol.) and alcoholic sodium ethoxide (1 mol.) for 7— 
hours in a sealed tube at 140—150°, a product is obtained which is 
presumably ethylic alia EE. ily 

:O(C Me ——— 

via é ee “oH(COORt)> - 
or the enolic form of either of these. It melts at 206—206-5°, and 
has both acid and basic properties ; its rather unstable hydrochloride, 
with 3H,O, melts at 152° when heated quickly ; further, it yields a 
monobromo-substitution derivative which melts and decomposes at 
245°, and also a compound containing very much more bromine 
(70°5 per cent.) ; it forms a diowime, which carbonises at 245—255°; 
and when boiled with aqueous or alcoholic potash, or strong 
hydrochloric acid, or when its hydrochloride is heated alone, 4 : 6-di- 
hydroxy-2-methylpyridine (Collie, Trans., 1891, 617; 1892, 723) is 
obtained. This substance has feeble basic, but pronounced acid pro- 
perties ; the potassium salt crystallises with 1 EtOH. 

If the heating be carried out in a reflux apparatus at 130—150° 
under a pressure of 40 mm., 2 mols. of the amidocrotonate appear 
to react with 1 mol. of the malonate, the product being ethylic 
2:4: 4'-trihydroay-2’- methylquinoline-3- -carboxylate, 

COOEt: -C(OH):( "Ce C(OH): ma 
Me 


OH: :CH—C- N= 
This melts at 262—263°, dissolves in strong hydrochloric acid, but 
not in alkalis, and loses carbonic anhydride when boiled with 
alcoholic or aqueous potash, the product, which remains unmelted at 360°, 
being presumably 2 : 4: 4'-trihydroay-2'-methylquinoline. C. F. B. 
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Syntheses in the Pyridine Series. III. Some Acetylpyridines 
and Acetyldihydropyridines. By Emit KNorvenaGeL and WALTER 
Ruscunavupr (Ber., 1898, 31, 1025—1033).—3 : 5-Diacetyl-4-phenyl- 
2 : 6-dimethyl-A,,.-dihydropyridine, C;NH,Me,PhAc,, is obtained by 
heating benzylideneacetylacetone (Abstr., 1895, i, 50) (1 mol.) with 
amidoacetylacetone (1 mol.) for 2 hours on a boiling water bath ; 
it is yellow, melts at 180°, and boils at 225—235° under 25 mm. 
pressure. Dilute nitric acid at 60—70° oxidises the two hydrogen 
atoms, forming 3 : 5-diacetyl-4-phenyl-2 :6-dimethylpyridine, which melts 
at 188° 

Ethylic 3-acetyl-4-phenyl-2 : 6-dimethyl-A, ,-dihydropyridine-5-carboxyl- 
ate is obtained by heating either ethylic benzylideneacetoacetate 
(Abstr., 1896, i, 232) with amidoacetylacetone, or ethylic B-amido- 
crotonate with benzylideneacetylacetone ; it is yellow, melts at 167°, 
and boils at 210—230° under 25—30 mm. pressure. Dilute nitric 
acid, at temperatures slightly below 40°, oxidises it to ethylic 3-acetyl- 
4-phenyl-2 : 6-dimethylpyridine-5-carboxylate, which melts at 85—86°. 

Ethylideneacetylacetone, CHMe:C(CMeO),, was obtained by passing 
gaseous hydrogen chloride for } hour into a dilute chloroform solution 
of acetaldehyde (1 mol.) and acetylacetone (1 mol.), and then distilling 
off the chloroform under diminished pressure at 0°; it boils at 87°, 
92°, and 97° under 10, 13, and 18 mm. pressure respectively. When 
it is mixed with amidoacetylacetone, 3 : 5-diacetyl-2 : 4 : 6-trimethyl-A, ;- 
dihydropyridine is obtained ; this is yellow, melts at 152°, and boils 
with some decomposition at 220—230° under 20 mm. pressure. 

Methylamidoacetylacetone, NHMe-CMe:CH-CMeO, prepared by 
mixing 33 per cent. aqueous methylamine with acetylacetone, 
melts at 45°, and boils at 200°. When mixed with ethylideneacetyl- 
acetone, it forms 3 : 5-diacetyl-1 : 2:4:6-tetramethyl-A,,,-dihydropyridine, 
which is greenish-yellow and melts at 118°. 

When diacetyltrimethyldihydropyridine, or ethylic acetyltrimethyl- 
dihydropyridinecarboxylate, is boiled for 4 hours with 10 per cent. 
caustic potash, it is converted into 1 : 3-dimethyl-A,-ketotetrahydro- 
benzene (Hantzsch, Abstr., 1883, 84; Knoevenagel, Abstr., 1895, 
i,52) :-NH<oM oa >CHMe + 3H,0 = NH, + 3CH,-COOH + 
CH<O0. GI OHMe. Diacetylphenyldimethyldihydropyridine 
and ethylic acetylphenyldimethyldihydropyridinecarboxylate are 
scarcely attacked. With 40 per cent. caustic soda, ethylic acetyl- 
trimethyldihydropyridinecarboxylate yields, in addition to the product 
mentioned above, a substance which melts at 86° and boils at 
155—160° under 15 mm. pressure, and appears to be somewhat im- 
pure ethylic trimethyldihydropyridinecarboxylate. 

Methylenediacetylacetone (Scholtz, this vol., i, 43) was obtained in 
crystals incidentally ; it melts at 87°. C, F. B, 


Action of Concentrated Alkalis on Ethylic Dihydrocollidine- 
dicarboxylate {[2:4:6-Trimethyl-A,-dihydropyridinedicarb- 
oxylate]. By Orro Conyueim (Zer., 1898, 31, 1033—1037).— When 
this substance is heated with 60—75 per cent. aqueous potash, the 
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volatile products distill, over at once, more water being added 
as required ;:the main product is ethylic trimethyldihydropyridine- 
carboxylate, which is a solid, melting at 89—90°, and boiling at 
140—160° under 15 mm. pressure when still impure, and possessing 
scarcely any basic properties, unlike the isomeride which Hantzsch 
obtained, employing hydrochloric acid instead of potash, which 
was a basic oil. Some 3 :5-dimethyl-A,-ketotetrahydrobenzene (com- 
pare preceding abstract) is formed in addition. When an upright 
tube 60 em. long is inserted between the flask and the condenser, so 
that only the more volatile products escape at once from the action of 
the potash, a small quantity of an oil is obtained which seems to be a 
mixture of trimethyldihydropyridine with a little trimethylpyridine. 
C. F. B. 


Action of Formaldehyde on Tetrahydroquinoline. By 
Cart Gotpscumipt (Chem. Zeit., 1897, 21, 243).—A compound, 
CH(C,NH,,Cl),, is formed when a solution of tetrahydroquinoline in 
concentrated hydrochloric acid is warmed for 10 minutes on the 
water bath with the requisite quantity of formaldehyde and ferric 
chloride. It is salted out, filtered, and washed with water, and further 
purified by solution in aleohol and precipitation with ether. It dyes 
silk green, and unmordanted cotton a greenish-blue, but not of a 
sufficiently strong tint to beof use. It is readily soluble in hot water, 
and with alkalis yields a brown base. J.J.8. 


Action of Tannin and of Gallic Acid on Quinoline Bases. 
By WILLIAM OECHSNER DE ConincK (Compt. rend., 1897, 125, 37—38. 
Compare Abstr., 1897, i, 447, 570).—Pure dry tannin readily dissolves 
in freshly distilled lepidine, and a red colour is only produced after 
prolonged exposure to the air and light. Gallic acid reacts in a similar 
manner, and no difference is observed when solutions of lepidine in 
absolute alcohol or in dry ether are employed. An aqueous solution of 
tannin immediately yields a white, curdy precipitate with pure lepidine. 
Quinoline and quinaldine react in exactly the same manner as lepidine, 
and in this respect resemble pyridine bases and various volatile 
alkaloids. J.J.58. 


Amido-2’-hydroxylepidine and Lepidinic Acid. By Emi 
Bestuorn and H. Byvanck (Ber., 1898, 31, 796—804).—When meta- 
phenylenediamine (1 mol.) is heated with ethylic acetoacetate (rather 
more than 1 mol.) in a sealed tube for 5—6 hours up to 130°, amido- 
2'-hydroxylepidine (amido-2'-hydroay-4'-methylquinoline), [NH,=2, or 
perhaps 4] is formed; it melts at 270°. From metatolylenediamine, 
amido-2'-hydroxymethyllepidine is obtained in a similar manner ; it melts 
above 300°. When the amidohydroxylepidine is boiled with phosphorus 
oxychloride, a pale yellow amido-2'-chlorolepidine is obtained ; this melts 
at 142—143°, and can be converted into 2’-chlorolepidine by first 
transforming it into the hydrazine hydrochloride, and then boiling the 
free hydrazine base with copper sulphate in aqueous solution. By 
diazotising the amidohydroxylepidine and then heating the solution 
(see also below), pale yellow hydroxy-2'-chlorolepidine is obtained; this 
melts at 214—215°, and is oxidised by alkaline permanganate to 
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2'-chlorolepidinie acid, which melts and decomposes at 181—182°, 
erystallises with 2H,O, and is reduced by boiling with hydriodic acid, 
potassium iodide, and amorphous phosphorus to lepidinic (4-methyl- 
pyridine-5 : 6-dicarboxylic) acid. 

When amido-2’-chlorolepidine is diazotised and the solution heated, 
dihydroaylepidine is formed, in addition to chlorhydroxylepidine ; this 
is also formed when amido-2’-hydroxylepidine is diazotised, and the 
aqueous solution heated ; it decomposes at 270°. Oxidation 
withalkaline permanganateconvertsitinto 2'-hydroxylepidinic acid, melt- 
ing and decomposing at 252—253°, but the yield is poor. C. F. B. 

Morpholine Derivatives. Ry Ricnarp StozrmER and Max FRANKE 
(Ber., 1898, 31, 752—760 ; compare Abstr., 1897, i, 473).—1’ : 2’- 

imethylph eT RS 
Dimethylphenomorpholine, C,H, NMe-CHMe 
following manner. 2’-Methylphenomorpholine is allowed to remain 
for several days with methylic iodide, and the product is made alkaline 
and extracted with ether. The extract is then freed from ether by distilla- 
tion, and the residue is benzoylated and shaken with ether and hydro- 
chloric acid, when benzoylmethylphenomorpholine remains dissolved 
in the ether and the dimethylphenomorpholine in the acid. The latter 
boils at 259—261°, has an odour like that of naphthalene, and gives a 
carmine coloration with ferric chloride; the hydrochloride melts at 170°, 
the brownish-yellow unstable platinochloride at 144—146° with de- 
composition (in the presence of excess of platinum tetrachloride, another 
reddish-white salt, melting at 116° is formed), and the greenish-yellow 
prerate at 136°. By acidifying with hydrochloric acid the alkaline 
liquid that is left after the extraction with ether described above, 
evaporating to dryness, extracting the dry residue with absolute 
alcohol, and precipitating with ether, trimethylphenomorpholonium iodide, 


» was obtained in the 


0 " ; aera : 
CHL Me, T- d Me’ melting at 170°, is obtained. 

The tertiary base, C,H,,NO, or C,H,,NO,, formed along with 
methylphenomorpholine when orthonitrophenoxyacetone, in boiling 
alcoholic solution, isreduced with tin and hydrochloric acid (loc. cit.), 
is now found to contain chlorine, and is shown to be 3-chloro-2'-methyl- 
phenomorpholine ; for it can be synthesised by boiling the potassium 
salt of nitrochlorophenol [OH :Cl:NO,=1:3:6] with chloracetone 
and acetone, and reducing the chloronitrophenoxyacetone formed (which 
melts at 86°, its semicarbazone at 195°) in boiling alcoholie solution 
with tin and hydrochloric acid. Its hydrochloride melts at 105—106°, 
and is readily decomposed by water ; the lemon-yellow nitrosamine melts 
at 96°5°, and the phenylcarbamide, NHPh:CO-C,NOH,MeCl, at 148°. 

2-Nitro-1-naphthoxyacetone, NO,*C,,H,*O*CH,*COMe, is obtained by 
heating the potassium salt of 2-nitro-l-naphthol with chloracetone and 
acetone for 12 hours at 100° in a sealed tube ; it is yellowish and melts 
at 145°; the yellow, unstable phenylhydrazone melts at 120°, the 
yellowish-white semicarbazone at 208°, and the owime at 158°. When 
reduced in boiling alcoholic solution with tin and hydrochloric acid, it 
O —CH, 


I , melting at 95-5°; 
NH-CHMe 


yields methylnaphthamorpholine, CH 
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the hydrochloride melts at 229°, and is readily decomposed by water ; 
the unstable, brownish-yellow platinochloride melts at 237°, the lemon- 
yellow nitroswmine (only to be obtained by adding the calculated 
quantity of amylic nitrite to an alcoholic solution of the base containing 
a little hydrochloric acid) at 190—-195° with decomposition, the phenyl- 
carbamide at 180°, and the acetyl and benzoyl derivatives at 124° and 
183°5° respectively. C. F. B. 


Mercury Haloid Compounds of Antipyrine. By M. C. Scuuyrey 
(Chem. Centr., 1897, ii, 614—615 ; from Bull. Acad. roy. Belg., | iii], 33, 
821—842).—The mercuric chloride compound, C,,H,,.N,O,HgCl,, is 
most soluble in aleohol and water, least soluble in ether, and dissolves 
in hot benzene, toluene, and carbon bisulphide ; the solutions are 
neutral. When the aqueous solution is evaporated, small, crystalline 
needles separate, from the other solutions only amorphous residues are 
obtained. The mercuric bromide compound, C,,H,,.N,0,HgBr,, is ob- 
tained as a white, amorphous precipitate on mixing alcoholic solutions 
of the two substances; when heated, it melts at 103°, then turns 
slowly garnet-red, finally charring and giving off fumes of mercuric 
bromide. It dissolves in alcohol, benzene, and toluene, and is slightly 
soluble in water, chloroform, ether, and carbon bisulphide. 

The mercuric cyanide compound, C,,H,,.N,0O,HgCy,, obtained by 
mixing hot concentrated aqueous solutions of the components, crys- 
tallises in transparent prisms which, on heating, become opalescent 
at 160—165° and melt at 224°; the yellow, molten mass, on further 
heating, chars and emits white fumes. The mercury is only incom- 
pletely precipitated by sodium peroxide, whilst from the other mercury 
compounds complete precipitation is effected. According to the 
author, in these compounds one atom of halogen is directly united to 
nitrogen, since (1) only one molecule of antipyrine is contained in the 
compound, whereas other similar mercury haloid compounds usually 
contain two ; (2) with mercurous chloride, antipyrine forms the hydro- 
chloride, mercury, and mercuric oxide ; and (3) mercuric iodide, which is 
not as easily dissociated as the other haloids, does not combine with 
antipyrine. E. W. W. 


Generalisations as to Melting Points among Pentacyclic 
Nitrogen Compounds, By Epear Wepexinp (Ber., 1898, 31, 
949—953).—The author points out that, just as in the case of substi- 
tuted malonic acids, so with the phenyl derivatives of tetrazole, the 
symmetrical compounds melt at relatively higher temperatures than 
the less symmetrical derivatives. 


PNNOIAOINL, dice si caved anostiri eiereaces Tetrazole 

Methylmalonic acid ..... ............ N-(1)-Phenyltetrazole ......... an oil 
Dimethylmalonic acid C-(3)-Phenyltetrazole ... 212—213 
Methylisopropylmalonic acid 106—107 Diphenyltetrazole 106—107 


Another generalisation is that phenyl derivatives of 5-ring nitrogen 
compounds, in which the phenyl group is attached to nitrogen, melt 
at a much lower temperature than the isomeric compounds in which the 
pheny! group is attached to carbon. 
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Pyrazole Glyoxalin... new sea seks 
N. (1)-Phenylpyrazole.................. N- Phenylglyoxalin............... 
C-(3)-Phenylpyrazole ............. .... 78 | N-Phenylpyrroline...... ..... .. 
C-(4)-Phenylpyrazole 228  C-Phenylpyrroline ............... 


The same generalisation applies to alkyl, &c., derivatives. 


Pyrroline Glyoxaline 
N. (1)-Methylpyrroline N-Methylglyoxaline 
oo )-Methylpyrroline (a) ............ C-Methylglyoxaline . 
C-(3)- ~eelaiageaaany (8). 
Triazole ..... tenn sanoaseigns Tetrazole . i ceiempbtreeh 
C- Methyltriazole .. N- Methyltetrazole . 


The introduction of nitrogen in place of carbon in a cyclic compound 
tends to raise the melting point. 

Pyrroline (1N), liquid; pyrazole (2N), m. p. 70°; glyoxaline (2N), 
m. p. 89°; triazole (3N), m. p. 121°; tetrazole (4N), m. p. 156°. An 
exception ‘to this is osotriazole, which melts at 22°, and yet has a very 
symmetrical formula. 

The molecular weights of tetrazole, C-amidotetrazole, and of di- 
phenyltetrazole have been determined, and the numbers indicate that 
each compound is monomolecular, J.J. 8. 


Decomposition of 2:5Diphenyltetrazole into Bladin’s 
N-Phenyltetrazole. By Encar Wepexinp (Ber., 1898, 31, 
942—948).—Orthohydroxybenzylideneamidoguanidine acetate, 

OH:C,H,-CH:N-NH-C(NH)-NH,,CH,: COOH, 
is obtained as follows. Amidoguanidine nitrate (11:2 grams) is dis- 
solved in the least possible quantity of cold water, and the solution 
then well shaken with salicylaldehyde (10 grams), and finally with 
concentrated potassium hydroxide, until it has an alkaline reaction ; 
when the odour of the aldehyde has disappeared, the solution is acidified 
with concentrated acetic acid, and on rubbing the sides of the vessel, 
the acetate is deposited in the form of a crystalline powder. It is best 
purified by suspending it in hot benzene and then bringing it into 
solution by the addition of hot alcohol ; at the end of 24 hours, large, 
colourless crystals are obtained, which, after several recrystallisations, 
melt at 191—192°. The salt is readily soluble in warm water or 
alcohol, and sparingly in benzene, acetone, chloroform, or light petro- 
leum ; its aqueous solution gives a green coloration with ferric chloride, 
and with phenyldiazonium chloride it yields a red, gelatinous precipi- 
tate melting at 176—177°. This compound, when treated with 
concentrated nitric acid at 85°, yields an extremely explosive nitro- 
derivative.  5-Paramidodiphenyltetrazole, NH,* C,H, <n. x Ph is 
obtained when the finely powdered nitro-derivative (this vol., i, 336) 
is reduced with stannous chloride and hydrochloric acid ; it is extracted 
from the alkaline liquid by the aid of chloroform, and purified by 
repeated recrystallisation from dilute alcohol; it crystallises from 
ether or dilute acetone in colourless prisms melting at 156°. Its 
hydrochloride crystallises in long, colourless needles, and is practically 
insoluble in water; the nitrate, acetate, and sulphate, melting at 
224—225° are also described, When diazotised and the diazo-solu- 
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tion boiled with water, 5-parahydroxydiphenyltetrazole is obtained, and, 
after several recrystallisations from hot water, melts at 190—191°; 
it crystallises from ether in colourless, glistening needles, is readily 
soluble in alkalis or warm ammonium hydroxide, dissolves in benzene, 
alcohol, warm ether, acetone, chloroform, or acetic acid, and is sparingly 
soluble in warm water, nitric acid, or light petroleum. Bladin’s 
phenyltetrazolecarboxylic acid, COoH-C<o Ph is obtained when 
amidodiphenyltetrazole nitrate is oxidised with potassium perman- 
ganate. 2-Phenyltetrazole is obtained when the carboxylic acid is 
heated in an oil bath at 150—170°. J.J.8. 


Action of Diphenyltetrazochloride on Acetoacetic Acid, and 
on Benzaldehydephenylhydrazone. By Epgar WEDEKIND [and 
Paut BiumentHa] (Annalen, 1898, 300, 239—258. Compare A bstr., 
1897, i, 443).—Cycloformazyl methyl ketone, COMe-c<y Ne on 
prepared by the action of diphenyltetrazochloride on acetoacetic 
acid, is a brownish-red, amorphous powder without definite 
melting point. The phenylhydrazone, which crystallises from a mixture 
of chloroform and petroleum, melts at about 205—210°; it is in- 
soluble in alkali, and the solution in concentrated sulphuric acid is 
brownish-red. Phenylhydrazine also yields another compound, which 
melts at 197°, and dissolves in alkali; it forms a carmine-red solution 
in concentrated sulphuric acid. 

Paraphenylformazylbenzene ( formazyldipheny!), 

NHPh:N-CPh-N:N-C,H,Ph, 
obtained by the action of diphenyltetrazochloride on benzaldehyde- 
phenylhydrazone under the influence of alcoholic potash, is a greenish- 
violet, crystalline powder with bronze reflex, and melts at 174°. The 
solution in concentrated sulphuric acid is red, and becomes yellowish- 
brown when heated. 

Paraphenylhydroxyazobenzene, OH*C,H,*N:N-C,;H,Ph, is produced 
on adding an alcoholic solution of diphenyltetrazochloride to a solution 
of phenol in caustic potash; the solution in concentrated sulphuric 
acid is carmine-red. It begins to sinter at about 240°. 

Diformazylbenzene, C,.H,(N:N*CPh:N-NHPh),, prepared by the 
action of diphenyltetrazochloride on the phenylhydrazone of benzoyl- 
formic acid, crystallises from dilute alcohol in needles, and melts 
at 153°. Oxidation converts it into bistriphenyltetrazolium hydroxide, 
which sinters at 260—278°, remaining solid at 285°; alkaline re- 
ducing agents regenerate diformazylbenzene. M. O. F. 


Derivatives of Cinchonine. By Epovarp Grimaux (Compt. rend.. 
1898, 126, 575—578).—The bromomeroquinenine hydrobromide, 
C,H,,BrNO, + HBr, obtained by Keenigs by the action of bromine on 
the crude product of the oxidation of cinchonine and quinine, loses 
only one atom of bromine when treated with silver nitrate at the 
ordinary temperature. When treated with picric acid or potassium 
picrate, it yields the salt C,H,,BrNO,,C,H,(NO,),*OH, whichcrystallises 
in yellow lamelle melting at 203—204°, and is only slightly soluble in 
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cold water. The nitroso-derivative, C,H,,BrNO,*NO, obtained by the 
action of nitrous acid on the hydrobromide, forms nacreous crystals 
which melt at 87°5—88°. When the hydrobromide is heated with 
concentrated aqueous potash, it yields nacreous plates of the com- 
pound C,H, ,BrNO, + KBr. 

By heating the hydrobromide with water and zinc powder, impure 
meroquinenine is obtained, and this yields an acetyl derivative, 
C,H,,NO,Ac, which forms small, white crystals melting at 112°5°. 

Hydroxymeroquinenine is obtained by the action of excess of silver 
hydroxide on the hydrobromide; it crystallises from a mixture of 
methylic alcohol and ether in small, white crystals insoluble in ether 
and chloroform, but very soluble in water and methylic and ethylic 
alcohols. It decomposes without melting, and its solutions have an 
alkaline reaction. C. H. B. 

Yohimbehe Bark and Yohimbine. By Hermann Tuoms (Chem. 
Centr., 1897, ii, 978—979; from Ber. pharm. Ges., '7, 279—283).— 
From a sample of bark named Yumbehoa, the author obtained 0°54 

rcent. of a mixture of two alkaloids, from which Spiegel’s yohimbine 
(Chem. Zeit., 1896) was separated by means of benzene. The other 
alkaloid forms a green fluorescent solution in chloroform, but could not 
be obtained in a crystalline state. According to Prof. Schumann, 
this bark is almost certainly identical with yohimbehe bark. The 
leaves of the Yumbehoa tree also contain yohimbine. EK. W. W. 


An Oxyptomaine. By W1iLL1AM OEscHNER DE ConINcK (Compt. rend., 
1898, 126, 651—653).—The ptomaine, C,H,,N (Abstr. 1888, 730 and 
1118), when treated with very dilute hydrogen peroxide in the dark, 
yields an oxyptomaine, C,H,, NO, together with yellowish, resinous pro- 
ducts. The oxyptomaine is a non-deliquescent, white solid, which softens 
at 250°, melts at a slightly higher temperature, and decomposes suddenly 
at about 260°. It dissolves readily in acids, and forms a crystallisable 
hydrochloride, C,;H,,NO,HCI, and a corresponding platinochloride, 
both of which are gradually decomposed when boiled with water. 

When heated with zinc powder, the oxyptomaine yields the original 
base, C,H,,N which is a collidine, and hence the oxy-derivative may 
be called collidone. It is the higher homologue of the oxypyridines 
previously described. C. H. B. 

A New Enzyme—Caroubinase. By Jean Errront (Compt. rend., 
1897, 125, 116—118).—The carbohydrate caroubin (this vol., i, 398) is 
readily hydrolysed by dilute acid, and also by a special diastase, 
caroubinase, which is produced during the fermentation of 
the seeds; the secretion of the enzyme is somewhat slow during 
the actual period of fermentation, and increases with the formation of 
chlorophyll. Alcohol precipitates the active principle from infusions 
of the growing germs. Caroubinase acts energetically at 40°, its 
maximum activity being at about 45—50°, but becoming very feeble at 
70°, and the enzyme is completely destroyed at 80°. An addition of 
001—0:03 per cent. of formic acid increases the hydrolytic power 
of the enzyme. The sugar obtained by the hydrolysis of caroubin 
with this enzyme is not identical with that formed under the influence 
of dilute acids. J.J.8. 


456 ABSTRACTS OF CHEMICAL PAPERS, 


Peptone Salts from Glutin. By Cart Paat (Ber., 1898, 31, 
956—966. Compare Abstr., 1892, 895).—The author has made further 
experiments with three peptone hydrochlorides of different composition 
obtained from glutin. The peptone salt (20 grams), dissolved in 
5 times its weight of water, was dialysed during 3 days into a litre of 
water, which was renewed daily ; the contents of the dialyser and of 
the outer vessel were then separately evaporated in platinum vessels, and 
the residues dried by heating their methylic or ethylic alcoholic solutions 
in a vacuum. About 12 grams of one salt was found to have diffused; 
this portion was readily soluble in ethylic alcohol, whereas the salt 
which had not diffused was practically insoluble in ethylic alcohol but 
dissolved readily in cold methylic alcohol. The two salts also differed 
materially in their composition and also in molecular weight. 

The author has succeeded in isolating the substances which are not 
precipitated when the peptone salts are treated with phosphotungstic 
acid ; these were obtained in the form of a thick syrup, and were partially 
precipitated by alcohol, and completely by ether, in yellowish 
lumps. The dried substance gave 6°26 per cent. of ash, which 
consisted entirely of lime obtained from the barium hydroxide used. 
The substance gave a strong biuret reaction. 

Glutin peptone barium (Ba= 9-25 per cent.) and ferropeptone were 
obtained from the peptone contained in the phosphotungstic acid 
precipitate. When the peptone salt is boiled with absolute ethylic 
alcohol and saturated with hydrogen chloride, a salt is obtained con- 
taining a rather higher percentage of hydrogen chloride, probably 
brought about by the water produced during etherification, as it has 
already been shown that peptone hydrochlorides are fairly readily 
etherified. J.J.5. 


Crystallisation of Animal Proteids. By F. GowLanp Hopkins 
and Stanistaw N. Pingus (J. Physiol., 1898, 23, 130—136).—If an 
equal bulk of saturated solution of ammonium sulphate is added to 
white of egg, the fixed alkali of the proteid liberates ammonia, and 
this interferes with the separation of crystals ; if, however, this is 
neutralised with acetic acid, the process of crystallisation is much 
accelerated ; and still more is this the case if a slight excess of the 
acid is added. Evaporation is then unnecessary to obtain crystals, 
and there can be no confusion between them and crystals of am- 
monium sulphate ; their affinity for carbol-magenta or methylene blue 
is also distinctive, should any confusion arise. Analogous results were 
obtained with serum albumin. W. D. H. 


Action of Superheated Water on Proteid. By Ricnarp Nev- 
MEISTER (Zeit. Biol., 1898, 36, 420—424).—The points of difference 
between Salkowski (this vol., ii, 173) and the author are explained as 
being chiefly due to the former’s imperfect acquaintance with the 
published work of the latter. W. D. H. 


Organic Chemistry. 


Mixed Fluorine and Bromine Derivatives Containing Two 
Atoms of Carbon. By Fritpiric Swarts (Chem. Centr., 1897, ii, 
1098—1099 ; from Bull. Acad. roy. Belg., [iii], 34, 307—-326. Com- 
pare ibid., 33, 439—474).—When a mixture of 200 grams of difluoro- 
tetrabromethane with 34 grams of antimony trifluoride and 20 grams 
of bromine is heated for 30 hours at 130° in a platinum apparatus, 
difluorotribromethane, CBr,F-CHBrF, anda small quantity of trifluoro- 
dibromethane, CBrF,,CHBrF, are formed; the latter is a rather 
volatile, colourless liquid with an odour like that of carbon tetra- 
chloride, is not affected by light, and boils at 81°5°. The former is a 
colourless liquid which turns yellow under the influence of light, has 
a pleasant odour, is insoluble in water, does not attack glass, becomes 
turbid when exposed to moist air, does not burn, boils at 146°, has a 
sp. gr. = 2°60772 at 17°5°, 260277 at 20°, and a specific refractive 
index = 1‘50787 at 175°. Whenacooled alcoholic solution is reduced 
with zinc-dust and the evolved vapours collected in alcohol at -—10° 
or — 25°, difluorobromethylene, CBrF:CHF, is obtained as a colourless, 
limpid, and extremely volatile liquid which is not affected by light, 
boils at 19°6° under 770 mm. pressure, has a sp. gr.=1'84337 at 0° 
and a specific refractive index=1'3846 at 0°. It combines very 
energetically with bromine, forming difluorotribromethane, and oxi- 
dises slowly to an acid which contains fluorine, and is very deliques- 
cent. When sodium ethoxide acts on difluorotribromethane, 
difluorodibromethylene, CBrF:CBrF, is formed with considerable rise 
of temperature ; this isa colourless liquid, has an unpleasant odour, 
is not affected by light, boils at 70°5° under 771 mm. pressure, has a 
sp. gr. = 2°31212 at 20°, and a specific refractive index=1°45345 at 
20°. It combines readily with oxygen with considerable liberation of 
heat, forming fluorodibromacetic fluoride, CBr,F-COF, from which 
Auorodibromacetic acid, CBr,F*-COOH, may be obtained by the action 
of water. The sodiwm salt of this acid is deliquescent, very soluble in 
water, and soluble in alcohol; the bariwm salt is crystalline, deli- 
quescent, and soluble in alcohol, and the amide crystallises in 
white needles, is slightly soluble in water and easily so in ether. 
Ethylic fiuorodibromacetate, prepared by the action of water and 
alcohol on fluorodibromacetic fluoride, is a liquid with the odour of 
peppermint. Difluorodibromethylene does not undergo polymerisation ; 
when it is dissolved in chloroform and treated with bromine, difworo- 
tetrabromethane, CBr,F:CBr,F, is formed; this is a white, volatile, 
crystalline substance, has a strong odour of camphor, is easily soluble 
in alcohol, soluble in acetic acid, melts at 62°5°, and boils at 186-5° 
under 758 mm. pressure. 

By the replacement of bromine by fluorine in an unsaturated com- 
pound, the boiling point is lowered constantly by about 10°; in 
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saturated compounds, the boiling point is also lowered. In some 
cases, the replacement of hydrogen by fluorine increases the stability 
of the molecule, thus tetrabromethane cannot be distilled under the 
ordinary pressure, whilst fluorotetrabromethane, under these conditions, 
is only slightly decomposed, and difluorotetrabromethane requires to 
be heated to a temperature very much above the boiling point before 
it decomposes. E. W. W. 


Specific Gravity of Iodoform. By F. Bryrertnck (Chem. Zeit., 
1897, 21, 853).—Reerystallised iodoform has sp. gr.=4'008 at 17°. 
Saturated solutions of iodoform in bromoform have a specific gravity 
= 2-97, and are useful in mineral separations. J.J.S. 


Alkylic Isocyanurates; Formula and Constitution of 
Cyanuric Acid. By Paut Lemoutt (Compt. rend., 1897, 125, 
869—871).—Methylic isocyanurate, C,N,O,Me,, prepared by Wurtz’s 
method, crystallises in voluminous crystals melting at 175°. The 
author confirms Wurtz’s statement that the ethylic salt melts at 95° ; 
Limbricht and Habich found it to melt at 85°. 

The following thermochemical data have been obtained. 


Molecular heat of combustion. 
(2) Heat of 


1) 
At constant volume. Atconstant pressure. formation. 
Methylic salt... 704°22 Cal. 703°8 Cal. 172°5 Cal. 
Ethylic ,, ... 116783 ,, 1168°27 ,, 197°9 ,, 


The differences between the heats of combustion of the two salts 
at constant pressure (3 x 154°8) indicates that they are trve homo- 
logues. The difference, however, between the methylic salt and free 
cyanuric acid (compare Abstr., 1896, ii, 11) shows that the methyl 
groups in the salt cannot be attached to carbon, but agrees 
better with the supposition that they are attached to nitrogen. 


The constitution of the acid is then i NH, a formula 


which agrees with the decomposition of the acid into carbonic anhy- 
dride and ammonia under the influence of alkalis. J.Jd.5. 


Action of Alkylic Haloids on Mercaptides. By Kart A. 
Hormann and W. O. Rabe (Zeit. anorg. Chem., 1898, 17, 26—34. 
See also Abstr., 1897, i, 310).—Mercury mercaptoiodide, HgI-SEKt, 
obtained by cautiously warming mercury mercaptide with ethylic 
iodide, crystallises in slender, pale yellow needles, and is not decom- 
posed when boiled for an hour with water or alcohol. When treated 
with concentrated sulphuric acid, either cold or hot, no iodine or 
hydrogen iodide is liberated; with boiling sodium hydroxide, it is 
converted into an orange-coloured compound which contains mercaptan 
and mercury, but no halogen; and with concentrated potassium 
cyanide, it yields mercury cyanide and mercaptan. It is also obtained 
by the action of merecaptan on an alcoholic solution of mercury iodide, 
and by mixing alcoholic solutions of mercury mercaptide and mercury 
iodide. 

When the mixture of mercury mercaptide and ethylic iodide is 
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heated for some time at 80—100°, an oily mixture of the double 
compounds, HgI,,SEt,f and Hgl,,2SEt,I, is obtained. They are 
separated by crystallisation from acetone, in which, at ordinary 
temperatures, the former compound only is soluble; this melts at 
107:5° and has been described in a previous paper. The compound, 
HgI,,2SEt,1, obtained alone when mercury mercaptide with excess of 
ethylic iodide is heated under pressure for 80 hours at 75°, separates 
from alcohol or acetone in white crystals, and melts at 147°. 

The action of ethylic bromide on mercury mercaptide takes place in 
a manner analogous to that of ethylic iodide. Mercury mercapto- 
bromide, HgBr,SEt is obtained at the ordinary temperature, or, better 
by warming the mixture at 40—50° ; it crystallises from alcohol in 
colourless tablets, turns yellow at 190°, and sinters at 202—203°. 
The compound, HgBr,,SEt,Br, obtained together with the following 
compound by heating the mixture under pressure for 48 hours at 75°, 
and separated by prolonged fractional crystallisation from acetone and 
methylic alcohol, crystallises in thin, lustrous plates belonging to the 
monosymmetricsystem, and meltsat 104°. Thecompound HgBr,,2SEt,Br 
was not obtained free from the preceding compound; it melts at 
139—145°. 

Mercury mercaptonitrate, NO,*Hg*SEt, obtained by leading nitric 
oxide, prepared from sodium nitrite and fuming nitric acid, through 
an alcoholic solution of mercury mercaptide, is a white powder in- 
soluble in water, alcohol, and all ordinary solvents ; it carbonises when 
heated, with the formation of a mercury mirror. When it is dissolved 
in hydrochloric acid, mercaptan is evolved ; it yields a clear solution in 
cold, concentrated sulphuric acid, which, on heating, yields mercuric 
sulphate and nitrogen peroxide, and reacts with sodium hydroxide and 
potassium cyanide ina manner analogous to the mercury mercapto- 
haloids. It is also obtained by mixing solutions of mercury nitrite 
and mercury mercaptide and as an intermediate product in the oxida- 
tion of mercury mercaptide with concentrated nitric acid. 

The compound (HgBr°SEt),,NH,, obtained by treating mercury 
mercaptobromide suspended in absolute alcohol or ether with dry am- 
monia, is a white, amorphous powder, turns yellow when gently heated, 
and carbonises at a higher temperature with the formation of a mer- 
cury mirror ; it yields ammonia when treated with sodium hydroxide, 
and mercaptan when treated with hydrochloric acid. 

The compound HgNO,SEt,NH,, is obtained from mercury mercapto- 
nitrate in a similar manner to the preceding compound, which it 
aeely resembles in properties, except that it crystallises in lustrous 
plates, 

Mercury mercaptoiodide does not combine with ammonia, even 
when heated at 100° with concentrated ammonia under pressure ; this 
is not surprising when one remembers the instability of the ammonia 
compounds with mercuric iodide. E. C. R. 


Action of Phosphoric Acid on Glycerol. By Aprian and 
Avauste Triiat (J. Pharm., 1898, [ vi], '7, 226—230).—Glycerophos- 
phoric acid, obtained by decomposing its barium salt with sulphuric 
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acid, invariably contains a darge proportion of barium hydrogen 
glycerophosphate ; attempts to obtain the pure acid by decomposing 
the potassium salt with tartaric acid, and the lead and copper salts 
by hydrogen sulphide, failed on account of the simultaneous formation, 
in the former case of potassium hydrogen glycerophosphate, and in 
the latter of phosphoric acid. When glycerophosphoric acid is 
liberated from its barium salt by a slight excess of sulphuric acid, and 
the solution concentrated, either by boiling or by slow evaporation, 
gradual decomposition takes place, glycerol and phosphoric acid being 
formed. 

When the proportions given by Portes and Prunier (J. Pharm., 
1894, 393) for preparing calcium glycerophosphate are employed, a 
limit of the action, corresponding with a limit of etherification, occurs 
when 21 per cent. of glycerophosphoric acid has been produced. In. 
addition to the latter, there appears to be formed a diglycerophosphoric 
acid, H(C,H,O,),PO,, which is neutral to methyl-orange, but becomes 
strongly acid when boiled with alcohol or water, owing to the formation 
of glycerophosphoric and phosphoric acids. W. A.D. 


Caroubinose. By Jean Errront (Compt. rend., 1897, 125, 
309—311).—Caroubinose, the sugar obtained by the hydrolysis of 
caroubin with mineral acids (this vol., i, 398), is a non-crystallisable 
syrup, soluble in alcohol or water, and having the composition 
C,H,.0,. It differs from d-glucose in its rotatory power, which is 
[a] »=24. When caroubin is not completely hydrolysed to caroubinose, 
an intermediate, white, amorphous substanceis obtained ; this is insoluble 
in 95 per cent. alcohol, but dissolves in water, and is non-fermentable. 
When caroubinose is treated in the usual manner with phenyl- 
hydrazine hydrochloride and sodium acetate, a mixture of a phenyl- 
hydrazone and an osazone is obtained. The phenylhydrazone, 
C,,H,,N.O,, forms pale yellow prisms which sink to the bottom of the 
liquid ; it is best purified by washing with boiling absolute alcohol, 
which removes any osazone, and then successively with cold water, 
alcohol, and ether ; it is soluble in boiling dilute alcohol, but under- 
goes partial decomposition at the same time ; it has a definite melting 
point, namely, 183°. The osazone, C,,H,.N,O,, can only be obtained 
free from the phenylhydrazone by repeated recrystallisation ; it melts 
at 198°, crystallises in yellow needles, and is sparingly soluble in 


water or in cold alcohol, but dissolves readily in hot alcohol. 
J.J.8. 


Chemistry of Starch. By Cart J. Lintner (Chem. Zeit., 1897, 
21, 737—738 and 752—754).—The author points out the necessity of 
distinguishing between ordinary inversion dextrins, reversion dextrins, 
vegetable gums which are anhydrides of pentoses, and the products 
obtained by Zulkowski on heating starch with glycerol. All these 
groups of compounds are often spoken of as dextrins, but differ 
materially in their more important properties. General directions for 
the isolation of dextrins are given, and the paper concludes with an 
account of amylodextrin, erythrodextrin, achroodextrin and iso 


maltose. J.d3.8, 
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Action of Diastase on Starch. By Hans Mirretmeier (Chem. 
Centr., 1897, ii, 1010—1011; from Mon. sci., |iv], 11, 2, 775—776. 
Compare Abstr., 1896, i, 336).—According to the author, the first 
stage of the action of diastase on starch results in the formation of 
equal amounts of two different amylodextrins, of which one is much 
more easily attacked by diastase than the other. Thus, while the one 
has only arrived at the erythrodextrin stage, the other has passed 
through all the stages from dextrin to sugar. On this hypothesis, the 
existence of a molecule of sugar and a molecule of dextrin in one 
molecular complex is intelligible. The author has prepared gelatinous 
osazones, and isolated an osazone which is apparently derived from an 
isomeride of maltose. E. W. W. 


Gum-ammoniacum. By M. Friscumutn (Chem. Centr., 1897, ii, 
1078; from Pharm. Zeit. Russ., 36, 555—559).—The gum has the 
properties of a true carbohydrate, or, at least, contains true carbo- 
hydrate groups, the average rotatory power of the gum being 
— 32'825°, which is not affected by any acid or alkaline reaction of 
the liquid. When treated with hydrochloric acid of 20 per cent., it 
yields, besides humus matters, levulinic acid, and on oxidising with 
nitric acid of sp. gr.=1°15, it yields 31°3 per cent. of its weight of 
mucic acid (equivalent to 41°75 per cent. of galactose), but no saccharic 
acid. When distilled with dilute hydrochloric acid, it yields 9°35 
per cent. of furfuraldehyde (equivalent to 16°67 per cent. of arabinose), 
and when boiled with dilute (1:25 per cent.) sulphuric acid, reducing 


sugars are obtained consisting chiefly of galactose. No cellulose could 


be detected. L. pvE K, 


Synthesis of Organic Compounds by means of the Dark 
Electric Discharge. By ALEXANDER DE HemprTinNE (Chem. Centr., 
1897, ii, 1044—1045; from Bull. Acad. roy. Belg., [iii], 34, 
269—277).—The author finds that when mixtures of various gases 
are submitted to the action of the electric discharge in a Berthelot’s 
ozoniser, the best results are usually obtained when the walls of the 
apparatus are near together; for each mixture, a certain definite 
distance is probably most advantageous. In the case of carbonic 
oxide and water vapour, the author has confirmed Losanitsch and 
Jovitschitsch’s results (Abstr., 1897, i, 179); when the discharge 
passed through a distance of 7 mm. for 3 hours, the pressure was only 
reduced by 15 mm. of water, and only a little carbonic anhydride and 
formic acid were produced. With carbonic oxide and hydrogen, how- 
ever, increasing the distance traversed by the discharge has apparently 
little effect on the formation of formaldehyde and its polymerides. 
Carbonic oxide and methane yield an aldehyde-like compound, and 
carbonic oxide and ethane, when cooled, form a ketone and a consider- 
able (quantity of aldehyde; both syntheses take place most readily 
when the walls of the ozoniser are not far apart. When a mixture of 
ethylic alcohol and oxygen is similarly treated, the best yield of acetic 
acid is obtained when the lower part of the apparatus is immersed in 
a freezing mixture, so that the acid which collects is solidified, and thus 
removed from the sphere of action, E, W. W. 
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Aldehyde-ammonia, By Marce, DevErine (Compt. rend., 1897, 
125, 951—954).—Ethylidenetmine, CHMe:NH or (CHMe:NH)., ob- 
tained when aldehyde-ammonia is placed in a vacuum over sulphuric 
acid for several days, crystallises in brilliant, colourless crystals, melts 
at about 85°, boils at 123—-124° under atmospheric pressure, has an 
odour resembling that of acetamide, and is soluble in water, alcohol, 
acetic acid, chloroform, benzene, or toluene ; when its chloroform or 
benzene solution is allowed to evaporate spontaneously, the imine is 
obtained in the form of large, transparent crystals, resembling those 
of potassium bromide. Its molecular weight in benzene solution varies 
inversely with the concentration. Its vapour density at 261° agrees 
with the simple formula CHMe:NH, but at lower temperatures the 
vapour density is higher. 

Heat of combustion at constant volume = 34713 Cal. 
nn ia pressure = 3476, 
- formation for (CH,CHNH), 405 ,, 

Determinations of the molecular weight of sldchydb ammonia point 
to the formula (C,H,NO),. The vapour density at 182° indicates that 
decomposition into water and the simple imine has taken place. 

Heat of combustion at constant volume = 346-54 Cal. 
ws pressure = 347°0 _,, 

C, +H, +N+0= C,H,NO cryst. +83°1 Cal. 

C,+H;+N+H,0 fig. = =C,H,NO cryst. + 14:1 Cal. 

The picrate of cihaitondianlens is obtained when a saturated alcoholic 
solution of picric acid is added to an alcoholic solution of either 
aldehyde-ammonia or ethylideneimine; it crystallises in long, bright 
yellow needles, and is extremely readily soluble in water, but the 


solution readily decomposes into aldehyde and ammonium picrate. 
J.J.5. 


The Butyroins and Isovaleroin. By Ava. Basse and HErInricu 
Kurncer (er., 1898, 31, 1217—1225. Compare Abstr., 1891, 890). 
—The results of the following investigation confirm the view pre- 
viously entertained by Klinger and Schmitz as to the constitution of 
the products obtained by the action of sodium on acid chlorides. This 
reaction does not appear to be a direct one, but is brought about by 
the presence of a small amount of water, the reduction being effected 
by the hydrogen liberated from this, and from the hydrogen chloride 
which is produced. Butyroin, as already described, is converted by 
aqueous potash into dipropylglycollic acid, melting at 78°, and yields 
an osazone, NoHPh:CPra*CPr«:N,HPh, which melts at 138°, and reacts 
in a similar manner to benzoin with i og and thiocarbamide. 


4:5-Dipropylglyoxaline 2-hydrosulphide, (es NO: SH, obtained from 
thiocarbamide, crystallises in long, ‘cette needles which do not 
melt below 290°.” It has faintly acid properties, but its potassium 


salt is decomposed by water. Dipropylacetylenemono-ureide, 
CPr« N. HSco 
O, 


CPre ‘NH 
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which is obtained from carbamide, crystallises in silky needles, which 
melt and decompose at 216°. 

Isobutyroin, COPré-CHPré-OH, is prepared in a similar manner to 
the normal compound, and boils at 75—77° under a pressure of 12 
mm, 4:5-Di-isopropylglyoxaline 2-hydrosulphide crystallises in hard, 
white needles, which do not melt below 290°, whilst the corresponding 
di-isopropylacetylenemono-ureide closely resembles it. 

Isovaleroin boils at 80—105° under a pressure of 13 mm., and is 
converted by phenylhydrazine into di-isovalerylosazone, C,.H, Ny, 
which crystallises in slender needles melting at 163°. 4 : 5-Dv-iso- 
butylglyoxaline 2-hydrosulphide crystallises in small, white needles, and 
is soluble in alkalis. Di-isobutylacetylenemono-ureide crystallises in 
slender, silky needles melting at 182—183°. Jsovaleroinoxime, 
C,H,:C(NOH)-CH(C,H,)-OH, forms lustrous plates melting at 128°. 
When isovaleroin is heated with aqueous potash in a current of air, 
it is partially converted into di-isobutylglycollic acid, which crystal- 
lises in soft needles melting at 119°5—120°. A. H. 


Some Constituents of Wool Fat. By Ernst Scuuuze (Ber., 
1898, 31, 1200—1202).—In view of the results obtained by Darm- 
stidter and Lifschiitz (this vol., i, 245) the author points out that he 
has confirmed the formula previously ascribed by him to isocholesterol, 
and further draws attention to the great variation which exists in the 
composition of different wool fats. A. H. 


Constitution of Amidofumaric and Amidomaleic Derivatives. 
By Rene Tomas-Mamert (Bull. Soc. Chim., 1897, [iii], 1'7, 60—66). 
—Potassium amidofumaramate, obtained by treating amidofumaramide 
with the calculated amount of potassium hydroxide, may be either 
NH,-CO-C(NH,):CH: COOK or COOK:C(NH,):CH:CO:-NH,, but as, 
on reduction with aluminium amalgam in neutral solution, the potas- 
sium salt of isoasparagine, NH,-CO-CH(NH,)-CH,°COOH, and not 
that of the normal compound, COOH: CH(NH,)-CH,*CONH,, is ob- 
tained, the former formula must be adopted. The isoasparagine was 
identified by means of its copper salt, and was also separated in the 
free state. Since the ethylic amidofumaramate melting at 139°5°, 
obtained by the action of alcoholic ammonia on ethylic chlorofumar- 
amate, also yields isoasparagine, it must be represented by the formula 
NH,*CO-C(NH,):CH: COOEt, and the chlorofumaramate by 

NH,°CO-CCI:CH:COOEt. 

The compound melting at 119°5°, isomeric with ethylic amidofumar- 
amate, obtained by treating ethylic amidofumarate with aqueous 
ammonia, and thus apparently of the constitution 

: COOEt:C(NH,):CH:CO:NH,, 
yields, however, isoasparagine on reduction, and since it differs con- 
siderably in its properties from the fumaric derivatives described, it 
1s probably the stereoisomeric ethylic amidomaleamate, Attempts 
were made to determine the constitution of potassium ethylic amido- 
fumarate by ascertaining which of the two ethylaspartic acids it 
yielded on reduction, but hydrolysis always occurred at some stage of 
the process, and inactive aspartic acid was obtained, Considering, 
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however, that ammonia is without action on the salt, and that in 
ethylic amidofumarate only the ethoxyl-group in the vicinity of the 
amido-group is attacked by ammonia, it appears most probable that 
potassium ethylic fumaramate is COOK:C(NH,):CH: COOEt. 


N. L. 


The Tautomeric Forms of the Ethereal Salts of a-Ketonic 
Acids. By Roxert Scuirr (Ber., 1898, 31, 1304—1306. Compare 
this vol., i, 355).—Since such salts are obtained by the condensing 
action of sodium ethoxide, they might be expected to have the enolic 
form, but it has not yet been possible to obtain the ketonic form. 
There is indirect evidence that they contain the group C(OH)-COOEt ; 
for not only do they give, in benzene solution, colorations with 
ethereal ferric chloride, but they resemble lactic acid, which also con- 
tains this group, in that they form compounds containing the group 


Coe o> CH: CCly, when they are heated with excess of chloral 
hydrate at 100° or 150°. 
, , ° —-~ 
Acetylpyruvic chloralide, CHAc:0</,5.9>CH:CCl,, melts at 


137—138° ; benzoylpyruvic chloranilide at 197—198°. 

A sample of ethylic acetoacetate manufactured by the Hochst Colour 
Works, has been found to consist entirely of the enolic form, like the 
sample from Kahlbaum’s described previously. C. F. B. 


Organic Urates Soluble in Water. By Car. Goipscamipt 
(Chem. Zeit., 1897, 21, 544).—The urates of the following bases are 
soluble in hot water; namely, methylamine, benzylamine, nicotine, 
tetrahydroisoquinoline, and piperazine. The urates of piperidine, 


ethylamine, and propylamine are readily soluble in cold water. 
J.J. 8. 


Constitution of Inorganic Compounds. XIV. Molecular 
Compounds of Tin Tetrahaloids with Tin Alkyls. By Atrrep 
Weener and Paut Preirrer (Zeit. anorg. Chem., 1898, 1'7, 82—110). 
—tTindiethy] di-iodide was prepared according to Cahour’s method, by 
heating ethylic iodide with tin foil in a sealed tube for 20 hours at 
150° ; it is most easily separated from the tintriethy] iodide, which is 
also formed, by dissolving it in methylic alcohol and precipitating 
with a small quantity of water. A determination of the molecular 
weight by Beckmann’s boiling point method gave numbers agreeing 
with the formula SnEt,I,. Tindiethyl salts are most easily prepared 
from tindiethyl oxide, which is obtained by treating the iodide dis- 
solved in alcohol with ammonia, is a white powder, and when treated 
with acids is converted into the corresponding salts. The chloride 
crystallises from light petroleum in silky needles, and melts at 
84—85°. The bromide crystallises from light petroleum in prisms or 
tablets and melts at 63°. The sulphate crystallises from water in 
beautiful, quadratic crystals, does not melt when heated, and is not 
volatile with steam; the molecular weight determination gave 
numbers corresponding to half that required by the formula SnEt,SO,. 
The phosphate, SnEt,PO,H, crystallises from water in large, white 
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needles ; it is soluble in water, and at first yields a clear solution, 
which, however, quickly becomes turbid and deposits a white powder 
containing phosphoric acid. Tindiethyl salts, when treated with 
ammonium carbonate, yield a white precipitate soluble in excess of 
ammonium carbonate, which is again precipitated by the addition of 
acid. With ammonium sulphide, a white precipitate is also obtained 
soluble in excess and again precipitated by hydrochloric acid. With 
hydrogen sulphide, a heavy oil is precipitated which has not been 
examined. According to the authors, compounds of the formula 
SnX,Et, are capable of existing in stereoisomeric forms, and from 
stereochemical grounds tindiethyl sulphate can only exist in the cis- 
form, but the halogen compounds are probably of the trans-form, 
as this is the most stable ; when, however, the sulphate is treated with 
barium iodide, the product is ordinary tindiethyl iodide. Tindiethyl 
salts are capable of forming molecular compounds only with ammonia 
and its substitution derivatives. 

Tindiethyl chloride pyridine, SnEt,Cl,,2C,NH,, formed with evolu- 
tion of heat when its constituents are mixed, crystallises from pyridine 
in transparent prisms, melts at 130°, gradually loses pyridine when 
exposed to the air, and may be crystallised without decomposition 
from absolute alcohol and light petroleum. The bromide crystallises 
in prisms or rhombic tablets and melts at 140° with decomposition. 
The iodide crystallises in white prisms, melts at 117°, is easily soluble 
in alcohol, and is much more readily decomposed than the chloride or 
bromide. 

Tindiethyl chloride and iodide do not yield definite compounds with 
aniline ; according to the length of time of the action of the aniline, 
the crystalline product varies in composition between the compounds 
SnEt,X,,NH,Ph and SnEt,X,,2NH,Ph. 

Tindiethyl chloride diammine, SnEt,Cl,,2NH,, obtained by treating 
a solution of tindiethyl chloride in absolute ether with dry 
ammonia, is an amorphous, white powder insoluble in all the ordinary 
solvents and decomposes when heated, and when treated with water or 
potassium hydroxide. The iodide, SnEt,I,,2NH,, is very similar to 
the chloride and gradually becomes yellow after a time. 

Tintriethyl iodide and tintetrethyl are prepared according to 
Ladenburg’s method, by the action of ethylic iodide on an alloy of tin 
and sodium containing 14 per cent. of sodium. The mixed product is 
separated by fractional distillation and the tintetrethyl finally 
separated from the small quantity of tintriethyl iodide, which it 
always contains, by dissolving it in absolute ether and treating the 
solution with dry ammonia, whereby the insoluble compound, 
SnEt,I,2NH,, is precipitated and the tintetrethyl is removed from 
the filtrate by distillation. Three molecular compounds of tintriethyl 
iodide are already known, namely SnEt,[,2NH,, SnEt,1,2NH,°C,H,,, 
and SnEt,I,2NH,Ph. The authors have examined the last compound, 
and find that it remains unaltered when crystallised either from 
aniline or alcohol, and therefore it contains the maximum number of 
aniline molecules ; it crystallises in lustrous, white leaflets, and melts 
at 58°, The authors were unable to obtain a compound of tintriethyl 
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iodide with pyridine. Compounds with piperidine and dipropylamine 
are easily formed, but have not been examined. 

Tintetrethyl does not form additive compounds; although the 
authors experimented with a large series of oxides, sulphides, and 
nitrides. Tintetraphenyl is also incapable of forming additive com- 
pounds; it is soluble in many organic bases and sulphides, and 
crystallises from all of them unchanged. 

Leadtetraphenyl, prepared by the action of bromobenzene on lead 
sodium alloy, is separated from the diphenyl by treatment with alcohol, 
in which the diphenyl is easily soluble. It does not form additive 
compounds, and crystallises unchanged from dipropylamine and 
diethylic sulphide. When dissolved in chloroform and treated with a 
current of dry hydrogen chloride, it yields leaddiphenyl! chloride. 

Tin tetrachloride bisdimethylic sulphide, SnCl,,2SMe,, is obtained by 
the action of methyl sulphide on anhydrous tin chloride, the reaction 
being so violent that it is necessary to cool the mixture ; it is a white, 
crystalline mass, very sparingly soluble in methylic sulphide, is decom- 
posed at once by water, and gradually decomposes when allowed to 
remain even in a closed vessel. The ethyl compound, SnCl,,2SEt,, 
obtained in a similar manner to the preceding compound, crystallises 
from ethylic sulphide in large, white prisms, melts and decomposes at 
101—102°, is easily soluble in alcohol and ether, and is decomposed 
by water with the formation of ethylic sulphide. The amyl compound, 
SnCl,,28(C;H,,)., is a white, crystalline mass, and melts and decom- 
poses at 64°. 

Tin tetrabromide bisdimethylic sulphide, SnBr,,28Me,, is obtained asa 
crystalline mass and melts at 85—87°. Jt is remarkable for its 
intense yellow colour, although both its components are colourless ; and 
as the colour is completely destroyed when it is decomposed by water, 
it is apparently characteristic of the compound, and is not due 
to decomposition products. The two following compounds have the 
same colour. The ethyl compound, SnBr,,2SEt,, crystallises from 
ethylic sulphide in large, transparent prisms, melts at 84°, is easily 
soluble in alcohol and ether, and is decomposed by water with the 
formation of ethylic sulphide. The amyl compound, SnBr,,28(C,H,,)., 
melts at 45—46°. 

Tin tetrachloride pyridine, 8nCl,,2C,;NH,, is formed from its com- 
ponents with evolution of a large amount of heat and forms an 
amorphous, white powder, which is insoluble in all the ordinary 
solvents; when heated it decomposes without melting and _ loses 
pyridine when boiled with methylic alcohol. The tetrabromide 
pyridine, SnBr,,2C,NH,, is a white, amorphous mass resembling the 
tetrachloride, and decomposes on exposure to the air. The compounds 
of tin tetrachloride and tindiethyl chloride with pyridine both contain 
2 molecules of pyridine to 1 molecule of tin haloid. 

Although tin tetrahaloids form additive compounds with sulphides 
and pyridine, when treated with alcohols the additive compound is 
decomposed as soon as formed, hydrogen haloid is evolved, and com- 
pounds of the composition SnCl,*OEt,EtOH are formed. When tin 
tetrachloride and absolute alcohol, both cooled to ~ 10°, are mixed, 4 
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white, crystalline powder is obtained. The compounds from tin 
tetrabromide and ethylic alcohol or amylic alcohol are similar. 
E. CO. R. 


Furfurylsuccinic Acid. By 8. S. Sanpexin (Ber., 1898, 31, 
1119—1122).—Ethylic furfurylidenemalonate, C,OH,-CH:C(COOEt), 
(Marckwald, Abstr., 1888, 678), was converted into furfurylsuccinic 
acid by the method of Bredt and Kallen (Abstr., 1897, i, 154). The 
furfurylidenemalonate (1 mol.) in alcoholic solution was treated with 
potassium cyanide (2 mols.) in aqueous solution, the mixture boiled 
for 6 hours in a reflux apparatus, and the alcohol distilled off. It was 
not found possible to isolate pure cyano-8-furfurylpropionic acid, 
C,OH,-CH(CN)-CH,*COOH, from the residue; this residue was 
heated with aqueous potash until ammonia was no longer evolved, 
after which the solution was acidified, and the furfurylsuccinic acid 
extracted with ether. 

Furfurylsuccinie acid, C,OH,-CH(COOH)-CH,°COOH, melts and 
decomposes at 154°; the ethylic salt boils at 199°5—200° under 
79 mm. pressure, the methylic salt at 162—163° under 33 mm. ; 
the antl melts at 152°5°. When the acid is heated under 67 mm. 
pressure, it evolves gas at 145°, and at 196—210° a substance distils 
which is nearly all 8-furfurylpropionic acid, C,OH,*CH,*CH,* COOH 
(Baeyer, Abstr., 1877, 444), no anhydride being formed, as is the case 
with phenylsuccinic acid (Bredt and Kallen, Joc. cit.). C. F. B. 


Phenylic Iododichloride. By Ferp. Keprier (Ber., 1898, 31, 
1136—1137).—Phenylic iododichloride, C,H,*ICI,, cannot be kept in 
sealed tubes, even in the dark; it decomposes, forming parachloriodo- 
benzene and hydrogen chloride. It remains unchanged, at any rate 
for two months, when it is placed in the bottom of an open desiccator 
with a dish of sulphuric acid over it, and the whole is kept in a dark 
place. C. F. B. 


Formation of Acetylquinol from Acetaldehyde and Quinone 
in Sunlight. By Hernricn KiIncER and WILHELM KOoLVENBACH 
(Ber, 1898, 31, 1214—1216. Compare Abstr., 1891, 900).—Acet- 
aldehyde slowly combines with benzoquinone when exposed to sunlight, 
acetylquinol, C,H,Ac(OH),, being formed, which is identical with 
that described by Nencki and Schmid (J. pr. Chem., 1881, 23, 547). 
The monacetate, OAc*C,H,Ac*OH, crystallises in broad, yellowish 
needles melting at 91°, and the phenylhydrazone of this compound 
crystallises in almost colourless needles and melts at 147°. The 
diacetate also forms needles and melts at 68°, whilst the dibenzoate 
crystallises in prisms melting at 113°, and yields a phenylhydrazone 
which crystallises in straw-coloured needles and melts at 148°. 

A. H. 


Oxide of Dichloromethoxyquinonedibenzoylmethylacetal. 
By C. Lorine Jackson and H. A. Torrey (Amer. Chem. J., 1898, 20, 
395—430, Compare Abstr., 1897, i, 272).—When the oxide of di- 
chloromethoxyquinonedibenzoylmethylacetal, previously called dichloro- 
dimethoxyquinol dibenzoate, is treated with sodium hydroxide, it is 
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converted into sodium chloranilate ; with sodium methoxide, it gives 
dichlorodimethoxyquinonedimethylhemiacetal. 

Sodium methoxide acts on the ethyl oxide in a similar manner, the 
ethoxy-groups being replaced by methoxy-groups ; the converse also 
being true, that when the methyl oxide is acted on by sodium 
ethoxide the methoxy- are replaced by ethoxy-groups. 

Isoamylamine acts on the methyl oxide, giving an unstable, yellow 
substance, which, when heated, passes into the isoamylamine salt of 
dichlorisoamylamidoxyquinone, O,H,,°-NH°C,Cl,0,-NH,(OH):C,H,, ; 
this crystallises from a mixture of benzene and methylic alcohol in 
purplish-red needles, and when heated decomposes into isoamylamine 
and dichlorisoamylamidoxyquinone ; the latter can also be obtained by 
the action of hydrochloric acid on any of its salts; it forms bronze- 
black, flattened needles or long plates melting at 188°. The silver 
salt forms olive-grey needles containing 2H,O, which are lost on 
heating to 110°, the substance becoming red; and the barium salt 
consists of violet, crystalline plates. 

Dichlorodi-isoamylamidoquinone, (C,H,,NH),C,C1,0,, obtained by the 
action of isoamylamine on chloranil, or dichlorodimethoxyquinone, 
or dichlorodimethoxyquinonedimethyldibenzoylacetal, crystallises in 
long, dark red plates or flattened needles, often showing a marked 
purple iridescence when separating from solution, and melts at 
224—225°. 

Tsoamylamine chloranilate, prepared by the action of the amine on 
chloranilic acid, is a purplish-red, crystalline substance. Di-iso- 
amylamine acts on the oxide, giving rise to the di-isoamylamine 
salt of dichlorodidi-isoamylamidoxyquinone, which separates from light 
petroleum in reddish-brown crystals melting at 168—169°. 

Dichlorodidi-isoamylamidoquinone, C,Cl,0,[N(C,H,,).], produced by 
the action of di-isoamylamine on chloranil, crystallises from alcohol in 
long, reddish-black needles; it is very unstable, readily giving off 
di-isoamylamine, and no accurate melting point could be taken. 

Hydroxylamine is without action on the oxide, but phenylhydrazine 
gives a yellow substance, not further investigated. 

Dichlorodimethoxyquinonedimethyldiacetylacetal, prepared by the 
action of acetic chloride on the sodium salt of dichlorodimethoxy- 
quinonedimethylhemiacetal, crystallises from a mixture of chloroform 
and alcohol in white, monclinic prisms or rhombic plates melting at 
177—178°. When heated with sulphuric acid, only chloranilic acid 
could be isolated, and not an oxide similar to the one obtained from the 
benzoylacetal. The corresponding diethyl derivative crystallises in 
very sharp, rhombic plates with bevelled edges, and melts at 120—121°. 

With the hope of ascertaining whether the atom of oxygen in the 
oxide is in the ortho- or meta-position, the authors have studied the 
action of sulphuric acid on certain dihydric phenols. Without 
obtaining any definite evidence, they believe it has the ortho- 
attachment. 

Tetrabromoguaiacol, OMe’C,Br,-OH, obtained by the action of 
bromine on guaiacol, crystallises from chloroform in long, white, 
slender prisms or thick needles melting at 162—163°, When treated 
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with concentrated nitric acid in glacial acetic acid solution, a red 
substance is formed, probably tetrabromorthoquinone. 

Tribromoveratrole, C, HBr,(OMe),, prepared by the action of methylic 
iodide on tribromoguaiacol, crystallises from hot alcohol in slender, 
white needles melting at 86—87°. With concentrated nitric acid, it 
also yields a red substance, probably tribromorthoquinone. 

The action of sodium alkyloxides on some substituted quinones was 
begun by the authors, but given up on account of Astre’s work 
(Abstr., 1896, i, 18, 153) in a similar direction ; they cannot, how- 
ever, agree with Astre’s formule for the substances produced, in which 
sodium is supposed to have replaced hydrogen attached to the benzene 
ring. 
When sodium chloranilate is treated with iodine and sodium 
hydroxide, iodoform is produced. A. W. C. 


Action of Acetic Anhydride on Quinone and on Dibenzoyl- 
styrene. By Jonannes THIELE (Ber., 1898, 31, 1247—1249)—When 
quinone (150 grams) is added in small quantities to acetic anhydride 
(400—450 grams) containing concentrated sulphuric acid (10 c.c.), it 
rapidly dissolves, and the liquid becomes hot ; after maintaining the 
temperature at 40—50° until all the quinone is added, the solution is 
poured into much water, when the triacetyl derivative of hydroxyquinol 
separates ; this melts at 96°5—97°, and is identical with the compound 
described by Barth and Schreder ; the yield obtained by this method 
represents 80 per cent. of that required by theory. The substance 
forms a colourless solution in concentrated sulphuric acid, dilution 
with a small quantity of water developing a pink coloration, which is 
destroyed on further addition of the diluent. The acetate distils con- 
siderably above 300° without undergoing decomposition ; it is very 
readily hydrolysed by acids and alkalis. 

C(OAc)-CPh ; , 

Acetyltriphenylfurfuranol, ¢ CPh—— op is obtained by suspend- 


ing dibenzoylecinnamene, CPh: C(COPh):CH(COPh), in acetic anhydride, 
and treating it with a small quantity of concentrated sulphuric acid ; 
it crystallises from alcohol in long, lustrous prisms, and melts at 135°. 
A minute quantity of the substance develops a beautiful, bright green 
fluorescence with concentrated sulphuric acid. 

A mixture of acetic anhydride and concentrated sulphuric acid 
converts the two naphthaquinones into the same triacetyl derivative of 
1:2: 4-trihydroxynaphthalene ; terephthalaldehyde yields the tetracetyl 
derivative, C,H,| CH(OAc),],. M. O. F. 


Characteristic Reaction of Orthophenols: Derivatives of 
Antimonylcatechol. By Henri Causss (Compt. rend., 1897, 125, 
954—956). Compare Abstr., 1893, i, 75).—The property, which all 
orthophenols possess, of forming antimonyl derivatives, similar to 
those previously described in the case of catechol and pyrogallol, serves 
as the basis of a method for separating them from their isomerides. 
Certain other phenols also form somewhat similar derivatives, but 
the latter are amorphous, are readily dissociated by cold alcohol, and 
do not yield halogen derivatives, &c. The best method of separating 
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the antimony! derivatives is by the aid of dilute halogen hydracids ; 
the derivative of the ortho-compound crystallises out, and all other 
derivatives are decomposed. 


Antimonyleatechol chloride, CH,<p,>SbOI, is best obtained by the 


action of an aqueous solution of antimony chloride on catechol ; it 
often contains a quantity of the hydroxy-compound, from which it can 
be freed by solution in hydrochloric acid, diluting, and then boiling ; 
when cold, the chloride crystallises in plates which are insoluble in 
the usual solvents. 

The bromide, C,H,O0,SbBr, may be obtained in a similar manner, or 
more readily by dissolving the hydroxide in hydrobromic acid. 

The iodide is best obtained by diluting 50 c.c. of a 50 per cent. 
solution of hydriodic acid with 3—4 times its volume of water, satur- 
ating with potassium iodide, then with oxide of antimony, and finally 
adding 25 grams of catechol ; the solution is then poured into a solution 
of catechol (25 grams) in water (50 grams), previously heated to 
40—50°, when the iodide crystallises out. 

The fluoride, C,H,O,SbF, and oxalate, C,H,0,Sb°C,HO,, are also 
described ; the latter is best obtained by adding a hydrochloric acid 
solution of the chloride to a boiling solution of potassium hydrogen 
oxalate. J.J.58. 


Composition of Wool Fat, VI. The Cholesterols of Wool 
Fat. By L. DarmstarEpTer and Isaac Lirscnitz (Ber., 1898, 31, 
1122—1127. Compare this vol., i, 245)—When the _half-liquid 
Fraction 2, obtained in the separation of the alcohols of the soft fat 
by means of methylic alcohol, is dissolved in 2—-3 volumes of ether 
and allowed to remain at 0°, small, white needles of a substance, 
Alcohol 2a, separate; these melt at 76—77°, and solidify at 70—72°. 
When the ether is evaporated from the filtrate and the residue is 
diluted largely with light petroleum, flakes remain undissolved ; these 
dry to a resinous substance, designated Alcohol 2b. The filtrate from 
this, after evaporation of the petroleum, leaves a neutral, yellow, viscid 
liquid free from inorganic constituents : Alcohol 2c. 

When a small quantity of Alcohol 2c is dissolved in glacial acetic 
acid, and a little strong sulphuric acid is added, the solution turns pale 
reddish-yellow, without becoming hot, and then becomes green, when 
its absorption spectrum shows a pronounced narrow band between C 
and d, and a less pronounced one at D. Neither cholesterol nor isocholes- 
terol behave like this. If, however, the solution is diluted with an 
equal volume of acetic anhydride, it becomes warm, and after an hour 
the absorption bands of cholestol and isocholesterol can be observed. 
When the alcohol is heated with 2—3 parts of benzoic anhydride on 
the water bath, it yields an amorphous, soft, buttery benzoate, soluble 
in acetic acid; from this, the alcohol can be regenerated by hydrolysis 
with alcoholic potash. In addition, a mixture of two crystalline benz- 
oates, insoluble in acetic acid, is obtained ; this yields, when hydro- 
lysed, a mixture of about 2 parts of cholesterol with 1 of isocholesterol. 
Probably Alcohol 2c is a sort of hydrated cholesterol. Cholesterol 
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can be converted into it, to the extent of 20—25 per cent., by boiling 
with alcoholic potash of double normal strength. 

When a solution of isocholesterol in acetic anhydride is heated to 
boiling with a drop of strong sulphuric acid, the solution turns green, 
and shows the absorption bands of cholesterol. If the boiling is con- 
tinued until the solution has acquired a permanent violet-red tint, and 
the cooled solution is diluted with absolute alcohol, the green, alcoholic 
solution shows the bands of both isocholesterol and cholesterol, and 
the small, insoluble residue gives Liebermann’s cholestol reaction with 
acetic anhydride and a drop of sulphuric acid, just as cholesterol does. 

The following amounts of different substances have been obtained 
from 100 parts of the alcohols of the soft fat: Alcohol 2c, 50—54 ; 
isocholesterol, 11 ; Aleohol 2a, 3—4; Alcohol 2b, 6—7; non-choles- 
terols, not yet investigated, 24—30. C. F. B. 


Chemical Activity of Organic Ammonium Salts. By Junius 
Tare (Ber., 1898, 31, 1152—1154).—The following experiments were 
undertaken to investigate the action of reagents on certain groups, 
when present in an ion of an electrolyte, and for this purpose the 
quaternary ammonium salts were chosen. Phenyltrimethylammonium 
hydrochloride and hydrobromide are not acted on in aqueous solution by 
chlorine or bromine, which are not electrolytes. The salts of aniline, 
on the other hand, and those of methylaniline and dimethylaniline, 
are readily converted into halogen derivatives in this way, and this 
may be due to the fact that the salts of these bases readily dissociate 
in solution into the free base and acid. Phenyltrimethylammonium 
nitrate, however, is readily converted by nitric acid, which is an 
electrolyte, into mononitrophenyltrimethylammonium nitrate, which 
crystallises in long, yellow prisms. Triethylallylammonium ‘bromide 
combines very readily with bromine in aqueous solution to form a 
perbromide, which loses bromine on exposure to the air, yielding 
triethyldibromopropylammonium tribromide, C,H, Br,°NEt,Br,, crystal- 
lising in colourless, silky plates. When the solution of this substance 
in acetone is heated, bromine is removed, with formation of triethyldi- 
bromopropylammonium bromide, C,H,Br,*NEt,Br, which crystallises 
in colourless, silky plates. A. H. 


Action of Orthoxylylenic Bromide on Primary Aromatic 
Amines. By Max Scuoxrz (Ber., 1898, 31, 1154—1158. Compare 
this vol., i, 305, 383).—When heated with orthoxylylenic bromide, 
orthochloraniline yields xylylenebisorthochloraniline, 

O,H,(CH,*NH-O,H,Cl),, 
which crystallises in colourless plates melting at 79°; whilst the 
corresponding wylylenebisorthobromaniline crystallises in white plates 
melting at 132°. Orthanisidine and a-naphthylamine only react with 
one bromine atom of the dibromide in chloroform solution in the cold, 
but when the substances are heated together in alcoholic solution, 
complete reaction takes place. Xylylenebisorthanisidine, 
0,H,(CH,"NH- C,H, OMe),, 
crystallises in long, delicate needles melting at 105°, whilst xylylene- 


472 ABSTRACTS OF CHEMICAL PAPERS. 


bis-a-naphthylamine melts at 148°. f-Naphthylamine, on the other 
hand, yields 2'--naphthyldihydroisoindole, CGH <r? >N* OyoH;, which 
2 


crystallises in colourless plates melting at 232°. This shows that the 
second ring of the naphthalene molecule acts in the same way as a 
group in the ortho-position to the amido-group. The presence of two 
ortho-groups appears to hinder the reaction more powerfully than a 
single group, for mesidine, C,H,Me,*NH, [Me, : NH, =1:3:5 : 6}, does 
not yield any compound analogous to those formed by ortho-amines ; 
whilst the isomeric pseudocumidine [Me, : NH, =1:3:4: 6] undergoes 
the normal reaction. Orthomethylbenzylamine, C;H,Me-CH,°NH,, in 
which the amido-group is not combined with a carbon atom of the 
ring, acts like a meta- or para-compound, and yields orthomethyl- 


benzyldihydroisoindole, CH. <Gy2>N- CH, C,H,Me, which has not 


been obtained in the solid form, but yields a crystalline hydrochloride. 
A. H. 


Some Perhaloids. By A. SamTiepen (Ber., 1898, 31, 1141—1148). 
—A number of perhaloid compounds, NR,R’, HX, X,, have been pre- 
pared by adding either a hydrochloric acid solution of iodine chloride, 
bromine, or a solution of iodine in potassium iodide to a solution of a 
salt of a mixed aliphatic-aromatic tertiary amine at 0°. With the 
exception of the periodides, these compounds are decomposed by water, 
and still more readily by alkalis, pariodo- or parabromo-derivatives 
being formed ; should the para- (or even, in the case of dimethy]- and 
diethyl-toluidine, the ortho-) position be occupied, either the original 
amine is regenerated, or resinous products are formed. The numbers 
quoted below are melting (or decomposing) points. 

Dimethylaniline hydrochloride chloriodide, NMe,Ph,HCI,ICI, yellow, 
77°. Diethylaniline hydrochloride chloriodide, an oil ; pariododiethyl- 
aniline, 32°. Parabromodimethylaniline hydrochloride chloriodide, 
C,H, Br-NMe,, HCL, ICI, yellow, 113°. Tetramethyldiamidobenzophenone 
hydrochloride chloriodide, CO(C,H,*NMe,,HC1,ICl),, yellow, 76°. Nitroso- 
dimethylaniline hydrochloride chloriodide, NO-C,H,*NMe,,HC1,IC\, 
yellow, 164°. Diethylaniline hydrobromide perbromide, N Et,Ph,HBr,Br,, 
orange-red, 81°. Diethylorthotoluidine hydriodide periodide, 

C,H,Me-NEt,,HI,I,, 
steel-blue to dark brown, 100°. Parabromodimethylaniline hydriodide 
pertodide, brownish-red, 124—125°. 

Phenyltrimethylammonium iodide and iodine chloride yield a mixture 
of phenyltrimethylammonium periodide, NMe,PhI,I,, and chloride- 
chloriodide, NMe,PhCl,ICl, yellow, 118°. 

4-Hydrouytetramethylpiperidine hydrobromide perbromide, 


H,*CMe 
OH: cH<oH GM e>>NH, HBr, Bry, 


red, 160°, yields bromo-4-hydroxytetramethyl piperidine, 
: CH,* CMe 
OH CH<oH’. OMe NB, 
yellow, 101°, when it is treated with aqueous alkalis. The latter 
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substance is also obtained by the action of bromine on the free base. 
1:2:2:6:6-Pentamethylpiperidine hydrobromide perbromide, 145°. 
C. F. B. 


Reaction of Diazo-salts with Phenols. By Caries GassMANN 
and Henry GEorGE (Compt. rend., 1897, 125, 306—309).—The authors 
have come to the conclusion that all phenols and naphthols, which, 
when united with a diazo-salt, yield orthohydroxy-derivatives, can 
react with such diazo-salts in neutral or even acid solutions. Several 
examples are given. 

A 15 per cent. solution of B-naphthol in triacetin is recommended as 
a reagent suitable for titrating diazo-solutions ; it is preferable to the 
usual reagent, namely, sodium 2-naphthol-3 : 3’-disulphonate. 

It has been noticed that, as a rule, nitrated diazo-salts react with 
phenols more readily than do simple diazo-salts. Two different dyes 
may be obtained from orthonitrobenzidine by diazotising, and then 
combining it with salicylic acid and 1-naphthol-4-sulphonic acid ; 
the product varies according to the order in which the latter reagents 
areemployed. The constitution of these two dyes is explained by 
the generalisation regarding nitrated derivatives given above. 

J.J.8. 


Halogenised Diazonium Thiocyanates, and their Rearrange- 
ment into Thiocyanodiazonium Salts. By Benno Hirsou (Ber., 
1898, 31, 1253—1268. Compare Hantzsch and Hirsch, Abstr., 1896, 
i, 428).—Parabromobenzenediazonium thiocyanate is prepared from 
parabromobenzenediazonium chloride and potassium thiocyanate in 
absolute alcohol at 0°, and separates, on adding absolute ether, in the 
form of a reddish resin, which becomes yellow and solid when rubbed 
with a glass rod ; it is sparingly soluble in absolute alcohol, but is 
very hygroscopic, and when freshly prepared dissolves readily in water. 

Parathiocyanobenzenediazonium bromide, NCS:C,H,-NBriN, is ob- 
tained on extracting the foregoing compound with spirit, and filtering 
into common ether ; it is more conveniently prepared by allowing the 
ice-cold solution of freshly-prepared parabromobenzenediazonium 
chloride to remain at the ordinary temperature for 8—10 minutes 
after filtration from the potassium chloride, when ether precipitates the 
thiocyanodiazonium salt. Free hydrochloric acid also exerts a favour- 
able influence in the rearrangement of parabromobenzenediazonium 
thiocyanate. The compound obtained in the manner described is 
almost white, those diazonium bromides which have been hitherto 
prepared being intensely yellow; it dissolves with some difficulty 
in ordinary alcohol, and remains unchanged in the desiccator. It 
explodes with great violence at about 94°. 

Orthochlorobenzenediazonium thiocyanate is a dark yellow compound 
which explodes at 46°. Orthothiocyanobenzenediazonium chloride ex- 
plodes at 105°. 

Metachlorobenzenediazonium thiocyanate forms yellow needles, and 
explodes with great violence in air; when preserved in a desiccator 
of brown glass, it quickly disappears, filling the vessel with vapour. 
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It has not been converted into metathiocyanobenzenediazonium 
chloride. 

3: 5-Dibromoparatoluenediazonium thiocyanate, [Me : Br, =1 :3 :5), 
is an orange, crystalline substance, which decomposes without explosion 
at 40—50°. It yields two products of rearrangement, which probably 
have the composition expressed by the formula 

NCS-C,H,MeBr-N,-NCS 
and NCS-C,H,MeBr:N,°Br respectively. 

Trithiocyanobenzenediazonium thiocyanate, (NCS),C,H,:N."NCS, is 
prepared by treating tribromobenzenediazonium sulphate with excess 
of potassium thiocyanate, tribromobenzenediazonium thiocyanate 
(loc. cit.) being produced when the calculated quantity is employed; 
it is an intensely yellow, amorphous substance, inexplosive at ordinary 
temperatures, and detonating at 79—80°. Itis very sparingly soluble 
in water, and, after a long interval, develops a blood-red coloration 
with a dilute solution of ferric chloride. Boiling water liberates 
hydrothiocyanic acid, whilst cold acetone and aniline eliminate 
nitrogen ; when the latter substance is employed, detonation occurs. 

M. O. F. 


Rearrangementof Benzylidenephenylhydrazone. By JoHannzs 
TureLeand Rosert H. Pickarp (Ber., 1898,31, 1249—1251).—£-Benzy/- 
idenephenylhydrazone is obtained when the ordinary phenylhydrazone 
of benzaldehyde, suspended in 4 parts of acetic anhydride, is cooled 
with ice and treated with a further quantity of the anhydride contain- 
ing a small proportion of zinc chloride or concentrated sulphuric acid ; 
when dissolution is complete, water is added, and the colourless pro- 
duct crystallised from a small quantity of glacial acetic acid ; it forms 
small, white needles, and melts at 136°. 

The new phenylhydrazone is readily soluble in organic solvents 
excepting petroleum, and dissolves more freely than the a-compound. 
It is very labile, changing completely into the isomeride when exposed 
in the desiccator during about a week; the same alteration takes 
place in a few hours when the substance is heated in a toluene bath, 
and in a still shorter period (30 minutes) when the solution in alcohol 
is treated with a few drops of alcoholic potash. 

B-Benzylidenephenylhydrazone gives Biilow’s reaction, and yields the 
dibenzylidenediphenylhydrotetrazone obtained from a-benzylidene- 
phenylhydrazone and amylic nitrite (compare Abstr., 1895, i, 74) ; it 
does not, however, give rise to the compound (m. p. 202°) isolated by 
Ingle and Mann (Trans., 1895, 606). With iodine in presence of 
sodium ethoxide, it yields exclusively syn-benzileosazone, whilst 
a-benzylidenephenylhydrazone gives rise to dibenzylidenedihydro- 
tetrazone along with this product. When lead peroxide is added toa 
solution of the a-phenylhydrazone in glacial acetic acid, dibenzyl- 
idenedihydrotetrazone is precipitated, a portion of the phenylhydrazone 
remaining dissolved ; the B-compound, however, gives no precipitate, 
but on adding water and extracting the product with benze.e, alcohol 
precipitates a small quantity of anti-benzileosazone. 

In view of the behaviour of the two modifications of benzylidene- 
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phenylhydrazone, the authors regard them as stereoisomerides, repre- 


0,H, CH 
N-NH-0,H, 


tion to the B-compound being indicated by the expression 


, its rela- 


C,H,-CH. 
C,H,-NH-N 


senting the a-compound by the formula 


for the latter substance. 

Benzophenonephenylhydrazone and the phenylhydrazone of phenyl 
paratolyl ketone are indifferent to the action of acetic anhydride 
containing concentrated sulphuric acid. M. O. F. 


Bromination of Alkylated Phthalimides: Derivatives of 
‘Methylphthalimide. By Franz Sacus (Ber., 1898, 31, 1225—1233). 
——The most convenient method of preparing alkyl derivatives of 
iphthalimide is by distilling the phthalate of the corresponding amine ; 
ithis process giving more satisfactory results than treatment of potas- 
:sium phthalimide with an alkylic iodide. Determinations in which 
ithe thermometer thread was completely surrounded with the vapour 
-of the boiling substance show that the methyl, ethyl, propyl, isopropyl, 
and butyl derivatives of phthalimide boil at 285-7° (761 mm.), 285-0° 
(758 mm.), 296°9° (758 mm.), 286-0° (761 mm.), and 311°8° (758 mm.) 
respectively, 


Bromomethylphthalimide, OH <CO>N ‘CH,Br, obtained by the 


action of bromine on methylphthalimide at 160—170° during 5—8 
hours, erystallises from chloroform or benzene in rhombic prisms, and 
melts at 149—150°. The substance produces an irritating effect on 
the mucous membrane. When heated with hydrobromic acid, it yields 
phthalic acid, ammonium bromide, and formaldehyde. 


Methexymethylphihatimide, OH,<(o>N-OH,: OMe, prepared by 


heating a solution of bromomethylphthalimide in methylic alcohol 
‘with finely powdered potassium cyanide, crystallises from hot alcohol 
ain colourless needles, and melts at 120—121°. Lthoxymethylphthalimide 
formed on heating bromomethyiphthalimide dissolved in absolute al- 
cohol with potassium iodide, and also produced when an attempt is 
made to recrystallise crude bromomethylphthalimide from alcohol, 
crystallises from petroleum or benzene in long needles, and melts at 
83°, boiling at 325° (corr.) under atmospheric pressure. 


Hydroxymethylphthalimide, OH<oo N-CH,:OH, is obtained 


when bromomethylphthalimide is dissolved in boiling water, from 
which it separates in crystals containing water of crystallisation ; 
when recrystallised from toluene, it melts at 141—142°, decomposing 
at 184° with elimination of formaldehyde ; it has a feeble, bitter taste. 
The hydriodide crystallises from chloroform in large, robust, mono- 
clinic prisms, and melts at 148—150° ; it is insoluble in warm water, 
but dissolves in hot alcohol, which eliminates hydrogen iodide, and 
regenerates the ethoxy-derivative. 


Diphthalimidodimethyl ether, (C,H Kos N-CH,),0, is prepared by 
112 
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dissolving hydroxymethylphthalimide in 5—10 parts of warm 
phosphorus oxychloride, which is boiled during a very short period, 
and then rapidly cooled ; it crystallises from ethylic acetate in short, 
snow-white prisms, and melts at 207°. 


Chloromethylphthalimide, CsH,<Co>N-CH,Cl, produced when the 


solution of hydroxymethylphthalimide in phosphorus oxychloride is 
boiled during half an hour, is insoluble in water and petroleum, dis- 
solving with difficulty in ether, but crystallises from benzene, and 
melts at 132—133°. 


Tribromethylphthalimide, CSH<po>N-C,H,Bry, is obtained by 


the direct action of bromine on ethylphthalimide and on bromethyl- 
phthalimide, and after crystallisation from chloroform melts at 
190—191°. Concentrated hydrobromic acid resolves the substance 


into phthalic acid, ammonia, hydrogen bromide, and bromacetic acid. 
M. O. F. 


Synthesis of a Phosphazine. By WILHELM AUTENRIETH and 
Orro Hitpepranp (Ber., 1898, 31, 1111—1113).—Phenoxythio- 
phosphodiamide (this vol., i, 419) will not condense with benzile, 
but phenoxythiophosphoric dichloride, OPh-PSCI, (éid.), will 
condense with orthophenylenediamine when it (1 mol.) is first boiled 
with that substance (2 mols.) in ethereal solution in a reflux apparatus, 
the solution evaporated on the water bath, and the residue heated at 


150—170° until it is quite solid and dark violet in colour. From this 
P-thiophenoxyphenophosphazine, OPh-PS<N EE >OH, is obtained by 


extraction with ether; probably an intermediate product is formed 
by the reaction of one only of the two chlorine atoms. The phos- 
phazine melts at 185°, and is a neutral, stable substance ; neither 
aqueous alkalis nor mineral acids decompose it; prolonged boiling 
with alcoholic potash or strong hydrochloric acid does effect a decom- 


position, however. C. F. B. 


Synthesis of Aromatic Aldehydes. By Lupwic GaTTeRMANN 
[and OC. Frenzeu]| (Ber., 1898, 31, 1149—1152. Compare Abstr., 
1897, i, 519).—Aldehydes cannot be prepared from the phenolic ethers 
by the method previously described, because the cuprous chloride 
which is necessary does not dissolve in the ethers in presence of 
aluminium chloride. Such aldehydes can, however, be readily obtained, 
and in almost theoretical amount, by the action of hydrocyanic acid 
and hydrogen chloride on the ether in presence of aluminium chloride. 
Orthotolylic methylic ether is thus first converted into the imide, 
OMe:-C,H,*CH:NH, the hydrochloride of which forms white crystals 
and is very unstable, decomposing when warmed with water, acids, or 
alkalis into ammonium chloride and the free aldehyde, OMe-C,H,° CHO. 
This compound is a colourless oil, boils at 251° and is converted by 
oxidation into the acid, OMe’C,H,-COOH, melting at 192°, the con- 
stitution of which is known. 

The following aldehydes have also been prepared, the yield being in 
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every case at least 80 per cent. of the theoretical. Methoxytolualde- 
hyde [Me CHO : OEt = 1 : 3 : 6] boils at 258—260°, whilst the tsomeride 
Me: CHO: OEt=1:2:5] ‘oils at 257°, and the third <someride 
Me:CHO:OEt=1:3:4] oils at 250°. Methoxychlorobenzaldehyde 
CHO:Cl: OMe:1:3:4], from orthochloranisoil, boils at 53°, and di- 
methoxybenzaldehyde, C,H,(OMe),*CHO [2:4:1], from resorcinol di- 
methylic ether, melts at 71°. A. H 


Double Compounds of Aromatic Ketones with Orthophos- 
phoric Acid. By Aveust Kiaces and Paut ALLEenporF (Ber., 1898, 
31, 1298—1301).—When an excess of a ketone is mixed with ortho- 
phosphoric acid (originally crystalline, but fused and then overcooled), 
or with the syrupy acid, crystals of a double compound, R- CMeO,H,PO,, 
are formed. Those compounds are stable in the presence of ether, 
and can even be crystallised from that solvent ; they are decomposed 
by water or alcohol, and when distilled, or allowed to remain in the 
air, they lose the ketone. Benzophenone does not form such a com- 
pound, nor do those ketones in which the two ortho-positions re- 
latively to the CMeO group are occupied by methyl groups; namely, 
acetylmesitylene, diacetylmesitylene, acetyldurene, diacetyldurene and 
acetylisodurene. Compounds were prepared with the following ketones ; 
their melting points are quoted. 

Acetophenone, 88—90°; acetylparaxylene, 82—83°; acetylpseudo- 
cumene, 132—133° ; acetylthienone, 92—96°. C. F. B. 


Action of Halogenated Acid Chlorides on Benzene in 
Presence of Aluminium Chloride. By A. Cotter (Bull. Soc. Chim., 
1897, [iii], 17, 66—80. Compare Abstr., 1897, i, 344 and 522).— 
Examination of the behaviour of a number of halogenated acid 
chlorides, when treated with benzene in presence of aluminium 
chloride, shows that, however the experimental conditions may be 
varied, only the chlorine atom attached to the carbonyl group enters 
into reaction, the corresponding simple halogenated ketones being 
produced. In this respect they differ from the chlorinated acetic 
chlorides, in which the whole of the chlorine may, under certain con- 
ditions, be replaced by the phenyl group. Phenyl bromomethy] ketone, 
CH,Br- COPh, from bromacetic chloride and benzene, is identical with 
the compound obtained by bromination of phenyl methyl ketone. 

Phenyl a-bromethyl ketone, CHMeBr-COPh, from a-bromopropionic 
chloride, is a colourless, highly refractive oil, boiling and decomposing 
at 245—250° and having a sp. gr. = 1°439 at 0°. It is insoluble in 
water, but miscible with most organic solvents. Potassium _per- 
Manganate in alkaline solution oxidises it to benzoic acid ; alcoholic 
ammonia converts it into diphenyldimethylparadiazine, C,N,Me,Ph, ; 
and with hydroxylamine it yields phenylmethylglyoxime, 

NOH:CMe-CPh:NOH. 
With‘aromatic amines inthe cold or at 100°, various “anilides” are ob- 
tained, whilst at higher temperatures derivatives of indole are produced. 
Phenyl anilidoethyl ketone, NHPh:C,H,:COPh, crystallises in yellow 
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needles melting at 98°, and forms well-defined salts. Treated with 
acetic anhydride or chloride, it yields an acetyl derivative, 
NPhAc:C,H,*COPh, 
melting at 55°, whilst with benzoic chloride the corresponding benzoyl 
derivative, NPhBz- C,H,*COPh, melting at 103—104°, is produced. A 
nitroso-derivative, NO:NPh:C,H,°COPh, melting at 75°, was also pre- 
pared. Phenyl methylanilidoethyl ketone, NPhMe:C,H,*COPh, melts 
at 48°; the orthotoluidide, C,5H,Me*-NH-C,H,*COPh, at 89—90° ; the 
paratoluidide at 90—91°; the metaaylidide, CSH,Me,*NH*C,H,*COPh 
[NH:Me:Me=4:1:3], at 161—161°5°; the a-naphthalide, 
C,,H,*NH:*C,H,°COPh, 
at 161—163°; and the B-naphthalide at 120—121°. 2’: 3’-Phenylmethyl- 


indole, CSH<\iye >OPh, and 2-phenyl-1 :3'-dimethylindole, 
M 
0,H,Me<iy >OPh, 


are colourless, crystalline substances melting at 91—92° and 92—94° 
respectively. Most of the compounds just described have also been 
prepared from the phenyl bromethyl ketone obtained by direct 
bromination of phenyl ethyl ketone, which is therefore identical with 
the bromo-ketone produced from a-bromopropionic chloride. 

The product of the action of a-bromobutyric chloride on benzene is 
the phenyl bromopropyl ketone, CHEtBr*COPh, which has already 
been described (/oc. cit.). It is converted by alcoholic ammonia into 
diphenyldiethylparadiazine melting at 140°, and by hydroxylamine 
into phenylethylglyoxime melting at 204—206°. The following new 
derivatives of phenyl propyl ketone have been prepared ; the metaxylidide, 
C,H,Me,*NH:*CHEt:COPh, melting at 106—107° ; the a-naphthalide, 
C,,H,"N H* CHEt’ COPh, melting at 137—138°; and the B-naphthalide, 
melting at 151—152°. 

From a-bromisobutyric chloride and benzene, a yellowish liquid of 
disagreeable odour was obtained, which proved to be impure phenyl 
a-bromisopropyl ketone, CMe,Br*COPh. Phenyl isopropyl ketone, when 
prominated directly, yields an oily liquid of sp. gr. = 1:379 at 0° which 
gives benzoic acid on oxidation with alkaline permanganate, and forms 
an anilido-derivative melting at 136—137°. It is therefore either 
CH,Br* CH Me: COPh or CMe,Br: COPh. 

Phenyl f-chlorethyl ketone, CH,Cl-CH,*COPh, from -chloro- 
propionic chloride and benzene, was not obtained sufficiently pure for 


analysis. It forms an aniline derivative melting at 111—112°. 
N. L. 


Brominated Ketones. By A. Cotter (Compt. rend., 1897, 125, 
305—306 Compare this vol., i, 139).—Paratolyl a-bromethyl ketone, 
C,H,Me-CO-CHBrMe, is obtained by gradually adding aluminium 
chloride (70 grams) to a mixture of a-bromopropionic chloride (50 
grams) and toluene (200 grams) at the ordinary temperature ; the 
product is poured into cold water, the toluene layer decanted and dis- 
tilled, first at atmospheric pressure‘to remove the toluene,and later under 
diminished pressure, when the ketone passes over at 160—162° under 
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90 mm. pressure. It crystallises from boiling alcohol in small plates 
melting at 76—77°, is soluble in alcohol, benzene or toluene, and when 
oxidised with alkaline potassium permanganate yields terephthalic 
acid ; it reacts with an alcoholic solution of aniline, yielding paratolyl 
anilidoethyl ketone, C,H,Me*-CO-CHMe-NHPh, crystallising in 
yellow needles and melting at 104—105°. 

Paratolyl a-bromopropyl ketone, C,H,Me*CO-CHBrEt, a yellow oil 
with a disagreeable odour, distils at 169—173° under 20—25 mm. 
pressure, and decomposes when heated at atmospheric pressure. 

Paraxylyl a-bromethyl ketone, C,H,Me,*CO-CHBrMe [Me,:CO= 
1:4:2], is an oil distilling at 166—168° under 40—45 mm. pressure, 
and yields an anilide crystallising from alcohol in yellow needles and 
melting at 111°. The corresponding ketone, obtained from metaxylene, 
distils at 160—163° under a pressure of 20—25 mm. 

Diphenyl a-bromethyl ketone, C,H,Ph*CO-CHBrMe, forms a white, 
crystalline powder, melts at 79—80°, is soluble in hot alcohol or in 
acetone, and when oxidised yields diphenylparacarboxylic acid. 

Benzene reacts with phenyl-af-dibromopropionic chloride in the 
presence of aluminium chloride at the ordinary temperature, yielding 
phenyl B-phenyl-aB-dibromethyl ketone, Ph-CO-CHBr-CHBrPh, which 
crystallises in colourless needles melting at 88°. Claisen and 
Claparéde have described a similar compound as melting at 156—157° 
(Abstr., 1882, 511). J.J.58. 


The Cinnamic Acid Series. I. The Behaviour of Coumarin, 
the Coumaroles, and some other Derivatives to Metallic 
Sodium, and the accompanying Fluorescence Phenomena. 
By Hermann Kunz-Krause (Ber., 1898, 31, 1189—1193).—The 
author proposes to term ordinary coumarin cowmarole, and to extend 
this nomenclature to its derivatives. 

In the cinnamic acid series of compounds, only direct derivatives of 
coumarin yield sodium salts which form fluorescent aqueous solutions, 
the only exception being coumaric acid. Thus orthomethoxycou- 
maraldehyde, cinnamic acid itself, 3 : 4-dihydroxycinnamic acid, piperic 
acid, caffetannic acid, and piperine do not yield sodium salts of this 
character, whereas coumarin itself, umbelliferone, daphnetin, esculetin, 
and 8-methylesculetin all form them. The author is of opinion that 
the fluorescence of these salts is not to be attributed to the presence 
of the coumarin group as such, but to the group formed from it by 
hydrolysis in alkaline solution, and this agrees with the fact that 
coumaric acid also yields a fluorescent sodium salt. -Methylesculetin 
forms two sodium compounds, C,,H,Na,O, and C,,H,Na,O,, in both of 
which the lactone combination has been destroyed. 

The solutions of derivatives of coumarin in aniline, pyridine, and 
quinoline are not fluorescent, and many of these compounds appear to 
form additive compounds with the bases named. A. H. 


New Method of Preparing 1:3:4-Xylenesulphaminic Acid: 


By ALFRED JUNGHAHN (Ber., 1898, 31, 1234—1236).—Xylidine 
1:3: 4cylenesulphaminate, C,H,Me,"NH:SO,H,C,H,Me,*NH,, is ob- 
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tained by passing dry sulphurous anhydride into unsymmetrical meta- 
xylidine until the gas is no longer absorbed, and heating the crystals 
thus obtained at 170—180° during 5 hours in sealed tubes ; the pro- 
duct is a mixture of xylidine, sulphur, and xylidine xylenesulphaminate, 
which crystallises from hot water in beautiful, colourless needles, and 
melts at 169—170°. The substance is also produced when chloro- 
sulphonic acid is slowly added to a cold solution of 1 : 3: 4-xylidine in 
chloroform ; it is insoluble in benzene and petroleum, but dissolves 
readily in alcohol and in hot water, and is sparingly soluble in ether. 

1:3:4-Xylenesulphaminic acid, C;H,Me,*NH-°SO,H, crystallises in 
pale red needles ; it is obtained by treating a concentrated aqueous 
solution of the ammonium salt, which crystallises in white, lustrous 
leaflets, with half its volume of fuming hydrochloric acid. It dissolves 
readily in water, ethylic alcohol, and methylic alcohol, but is almost 
insoluble in benzene, petroleum, chloroform, and ether. The barium 
salt forms lustrous leaflets, and the sodiwm salt also crystallises in 
leaflets. 

The acid described in this paper is the first aromatic sulphaminic 
acid which has been hitherto isolated. M. O. F. 


Parabenzoyltoluene Derivatives. By Pau. Bourcer (Bull. Soc. 
Chim., 1897, [iii], 17, 81—85. Compare Abstr., 1897, i, 566).— 
Trinitroparabenzoyltriphenylmethane, NO,*C,H,Bz- CH(C,H,°NO,),, is 
obtained by slowly adding parabenzoyltriphenylmethane to a large 
excess of fuming nitric acid at 0°, finally warming gently on the water 
bath. As precipitated from this solution by water, it is a white 
powder, soon becoming yellow on exposure to light, but as obtained 
by evaporating the nitric acid solution, it forms yellowish, monoclinic 
crystals. It melts at 74—75°, is insoluble in water and light petr- 
oleum, slightly soluble in ether and alcohol, and very soluble in benzene, 
chloroform, and boiling acetic acid. 

Trinitroparabenzoyltriphenylearbinol, NO,* C,H,Bz* C(C,H,*NO,),"OH, 
is prepared by oxidising the preceding compound with chromic acid 
in acetic acid solution, and, less easily, by direct nitration of para- 
benzoyltriphenylearbinol. It is a colourless substance, becoming 
bright red on exposure to light, and crystallises with difficulty from 
ether, melts at about 88°, is insoluble in water and light petroleum, 
fairly soluble in alcohol and ether, very soluble in chloroform, benzene, 
and boiling acetic acid. 

Parabenzoylpararosaniline acetate, NH,*C,H,Bz-C(C,H,°NH,),° OAc, 
obtained by acting on an acetic acid solution of trinitroparabenzoy!- 
triphenylearbinol with the theoretical quantity of zinc powder, is 4 
green, crystalline powder, the solution of which appears red by trans- 
mitted light. It is insoluble in benzene, soluble in alcohol and acetic 
acid, and dyes silk, wool, and cotton a fast green without a mordant. 

Parabenzoylparaleucaniline, NH,*C,H,Bz*CH(C,H,'NH,),, is pre- 
pared by reducing trinitroparabenzoyltriphenylcarbinol with excess of 
zinc and acetic acid; it forms colourless crystals, insoluble in water, 
somewhat soluble in alcohol, which decompose without melting when 
heated to 115°. 
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Transformations of Ethinediphthalide. I. By Siecmunp 
Gaprie, and Ernst Leupotp (Ber., 1898, 31, 1159—1174).—The 


formula C,H,<G¢>CH- CH<60>O,Hy ascribed by Nathanson 


(Abstr., 1894, i, 37) to bisdiketohydrindene, is identical with that 
given by Kaufmann to diphthalylethane. The authors have therefore 
investigated the reactions of bisdiketohydrindene and have found that 
they all agree with the formula of Nathanson. Bisdiketohydrindene 
readily yields a potassium salt, C,,H,K,O,, which crystallises in 
brownish-red, quadratic plates, and is converted by methylic iodide into 


dimethylbisdiketohydrindene, C5H,<co>OMe-CMe<po>CpHy erys- 


tallising in colourless, rhombic tablets melting at 203—205°. The 
constitution of this compound is proved by the facts that it is not 
affected by boiling hydriodic acid, and that it is also formed by the 
oxidation of 8-methyldiketohydrindene, C,H,:(CO),-CHMe. Bis-diketo- 
hydrindene is converted by oxidation with hydrogen peroxide in al- 
kaline solution into dihydrowybisdiketohydrindene, 
C,H,:(CO),:C(OH)-C(OH):(CO),:C,H,, 

which crystallises in yellow, pointed needles melting at 168—170° and 
is decomposed by boiling into phthalonic acid, COOH: C,H,*CO-COOH, 
and anhydrobisdiketohydrindene, CoH Gg >< HCO, the 
latter being probably a secondary product, formed by the action of water 


on the diketohydrindene primarily produced. The hydroxy-com- 
pound is converted by acetic anhydride into bisdiketohydrindene oxide, 
0<F(CO).: CoH, 
C:(CO),: C,H, 
and decomposing at 216—218°. Hydriodic acid reduces the hydroxy- 
compound to isoethinediphthalide. Chlorine converts bisketodihydrin- 
dene into dichlorobisdiketohydrindene, C,H,:(CO),:CCl-CCl1.(CO),:C,H,, 
which crystallises in serrated crystals melting at about 298°. Aqueous 
potash converts it into the dihydroxy-compound described above, 
whilst hydriodic acid reduces it to bisdiketohydrin dene. It reacts with 
sodium methoxide to form a sodium salt, 
COOMe:C,H,°CO-CNa(O Me):C(OMe):(CO),:C,H,, 
which erystallises in yellow tablets, and on acidification yields a sub- 
stance which crystallises in faintly pink, rhombic tablets melting at 
175—180°, and is probably dimethoxybisdiketohydrindene, 
C,H,:(CO),:C(OMe)*C(OMe).(CO),:C,H,. 

Dibromobisdiketohydrindene, prepared in a similar manner to the 
dichloro-compound, is a white powder and decomposes above 250°. 

Phosphorus pentachloride converts bisdiketohydrindene into the mono- 
chloro-derivative, C,H,:(CO),:CCl- CH:(CO),:C,H,, which crystallises in 
, Serrated needles melting at 242—244°. Alcoholic sodium ethoxide 

converts this substance into hydroxybisdiketohydrindene, 

C,H,:(CO),:C(OH)*CH:(CO),:C,H,, 
which crystallises in microscopic prisms melting at 171°, and is reduced 
by hydriodic acid to isoethinediphthalide and a second compound, 
C,;H,,0,, which crystallises in colourless needles melting at 150°. 


which crystallises in orange-yellow needles melting 


ABSTRACTS OF CHEMICAL PAPERS. 


Sodium methoxide converts the monhydroxy-compound into a sodiwm 
salt, OMeC,,H,NaO,+4H,O, which on acidification yields methoxy- 
bisdiketohydrindene, OC ,H,:(CO),;CH*C(OMe):(CO),:C,H, , this crys- 
tallises in flat prisms and melts and decomposes at about 230°. The 
crystalline silver salt is converted by methylic iodide into methoxy- 
methylbisdiketohydrindene, C,H,:(CO),-CMe-C(OMe):(CO),:C,H,, crys- 
tallising in colourless tablets melting at 214—216°. A. H. 


Transformations of Ethinediphthalide. II. By Sreemunp 
GaBRIEL and Ernst Leupotp (Ber., 1898, 31, 1272—1286).— 
Tsoethinediphthalide (preceding abstract) is shown to be probably di- 


en 
hydroxynaphthacenequinone, 0,8<Gosn-b.00 >> this formula 
being most in harmony with the reactions described below. It has 
been compared carefully with Kaufmann’s indenigo (Abstr., 1897, 
i, 245), and the two substances appear to be identical, in which case 
the latter can no longer be regarded as diphthalylethylene. 

Isoethinediphthalide is oxidised to phthalic acid by hydrogen per- 
oxide in boiling alkaline solution. With potash, it forms a potassium 
salt, C,,H,KO,, dark bronze coloured and shot with green, but this is 
not acted on by potash, even at 300°; when heated with soda-lime at 
390—400° in a bath of saltpetre, isoethinediphthalide is, however, 
partly resolved into phthalic and benzoic acids. Hydrochloric acid at 
250° has no action on it. 

When isoethinediphthalide is oxidised with fuming nitric acid at 
100°, phthalic acid is formed. At the ordinary temperature, it yields 
a brown substance melting at 330—333°, which appears to be naphth- 

nit CO-C-00 fle zat 
acenediquinone, C,H <c0-d-co> Cos ; it is reconverted into iso- 
ethinediphthalide by reduction with hydriodic acid and phosphorus, 
or by heating with potash at 300°, or boiling with 33 per cent. aqueous 
potash. 

When distilled with zine dust, isoethinediphthalide is reduced 

CH:C:-CH 
to naphthacene, CH, op. doy CoH, and dihydronaphthacene, 
; poascle (ang : ob 
CH.< oq. O-OH, C,H,; the latter of these is more soluble in benz- 
ene, and it is the product formed when isoethinediphthalide is 
reduced with hydriodic acid and phosphorus at 154—157°. Dihydro- 
naphthacene melts at 206—207° and boils at about 400° ; it is oxidised 
by chromic acid in boiling acetic acid solution to naphthacenequinone, 
CH:C-CO. ratay r . 
CH on. d.99> Coe which is yellow, melts at 294°, and is con- 
verted by potash at 310°, into benzoic and 2-naphthoic acids and some 
isoethinediphthalide ; by fuming nitric acid in acetic acid solution, into 
a yellow mononitronaphthacenequinone melting at 315°, and by distil- 
lation with zinc dust into naphthacene and dihydronaphthacene ; with 
fuming nitric acid in acetic acid solution, dihydronaphthacene yields 
a mononitronaphthacenequinone melting at about 240°. Naphthacene 
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forms orange-yellow to reddish-yellow leafy crystals and melts near 
335°, the exact temperature depending on the rate of heating ; with 
fuming nitric acid in acetic acid solution it appears to yield naphtha- 
cenequinone ; distilled with zinc dust it yields dihydronaphthacene. 

Isoethinediphthalide forms orange-yellow diacetyl and dibenzoyl deri- 
vatives; these melt and decompose at 220—235° and 334—339° 
respectively. With a mixture of phosphorus oxychloride and 
pentachloride at 145°, it yields yellowish dichloronaphthacenequinone, 
, CCI-E-CO t F : ! 
CH oc. dco Cos ; this melts at 259—260° (corr.), yields with 
aniline the brown diantlidonaphthacenequinone melting at 245°, and is 
reduced by hydriodic acid and phosphorus to dihydronaphthacene. 

C. F. B. 


Allofluorescein. By BronisLaw Paw.ewskI (Ber., 1898, 31, 1302). 
—A reply to R. Meyer (this vol., ii, 275). 

The description of allofluorescein as a colourless, amorphous sub- 
stance (Abstr., 1896, i, 50) is erroneous ; under the microscope it is 
seen to be crystalline. C. F. B. 


Ethenyltriamidonaphthalene and its Acetyl Compound. By 
OscaR MarKFELDT (Ber., 1898, 31, 1174—1178).—The primary azo- 
colouring matters derived from ethenyltriamidonaphthalene are only 
of small value, but the secondary disazo-compounds are not less valuable 
than the benzidine colouring matters, and dye unmordanted cotton, 
even in acid solution. Meldola and Streatfeild were unable to prepare 
an acetyl derivative of the base (Trans., 1887, 691), but this can 
readily be obtained by heating it with acetic anhydride and fused 


sodium acetate. The acetate, ome<h">0,,H,N HAc,U,H,0,, erys- 


tallises with 2 mols. of acetic acid in white, nacreous plates melting 
above 280°, whilst the acety/ base crystallises with 2H,O in snow-white 
needles, with a satin lustre. The water is lost at 110°, and the 
anhydrous base then melts above 280°. Acetylethenyltriamidonaphtha- 
lene hydrochloride dissolves without decomposition in water, and crys- 
tallises in flat, white needles which become pink in the air. The 
sulphate, nitrate, and picrate have all been obtained well crystallised. 
A. H. 


Symmetrical Tetramethyldiamidodiphenyltetramethyldi- 
amidodianthranol and the corresponding Oxanthranol. By 
ALBIN Hater and ALFRED Guyot (Compt. rend., 1897, 125, 286—288. 
Compare O. Fischer, Abstr., 1881, 587).—The condensation attempted 
by Fischer from tetramethyldiamidodiphenylmethaneorthocarboxylic 
acid is readily accomplished by using dimethylaniline and phosphorus 
oxychloride in place of sulphuric acid. The product, symmetrical tetra- 
methyldiamidodiphenyltetramethyldiamidodianthranol, 

O(C,H,"NMe,)-C(C,H,° NMe,) 
NMe,° tia 2 CoH, C,H,*NMe,, 
(OH) ————_0C(OH)-———_ 


crystallises from boiling toluene in yellow plates containing a molecule 
of toluene of crystallisation, which it loses when dried at 130°; it 
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melts at 275° and is readily oxidised, so much so that, on heating, it 
becomes phosphorescent. When an acid solution of this compound is 
oxidised with potassium dichromate, or with ferric chloride, an intense 
pure blue coloration is obtained ; this is very fugitive, the colour 
slowly disappearing in the cold, and rapidly on heating. From con- 
centrated solutions, colourless needles of tetramethyldiamidophenyl- 
oxanthranol are deposited; these dissolve readily in chloroform or 
nitrobenzene, but are only sparingly soluble in alcohol, ether, benzene, 
or toluene ; they melt at 213° and dissolve in concentrated sulphuric 
acid, yielding a blue solution. The fugitive blue colour first formed is 
the chloride of the colourless carbinol, and its acid solution, on warming, 
is hydrolysed into the colourless oxanthranol and hydrochloric acid. 
The compound of the blue colouring matter with zinc chloride is 
more stable, and crystallises in small, bronzy needles, which, however, 
slowly turn colourless. J.J.8. 


Terpenes and Ethereal Oils. Pulegenic Acid and Syn- 
thetical Pulegone. By Orro Watuacn (Annalen, 1898, 300, 
259—277. Compare Abstr., 1896, i, 310).—Methylic pulegenate boils 
at 89—90° under a pressure of 10 mm. ; it is prepared by the action 
of sodium methoxide dissolved in methylic alcohol on the hydrochloride. 
On acidifying the alkaline liquid which remains after methylic alcohol 
and theethereal salt have been removed in a current of steam, the dactone, 
C,,H,,0,, is precipitated ; it boils at 125—127° under a pressure of 
15mm. The acid, C,,H,,0,, produced along with it, boils at 145—-147° 
and 256—260° under pressures of 15 mm. and 760 mm. respectively ; 
it has the sp. gr. =0°9955, and the refractive index np=1°47547 at 
21°. Although closely resembling pulegenic acid, the substances are 
not identical, as the amide crystallises from very dilute methylic 
alcohol in needles, and melts at 152°. 

Pulegenolide, C,,H,,0,, produced by the action of alcoholic sodium 
methoxide on the brominated lactone obtained from pulegenic acid and 
potassium hypobromite, melts at 44—45°, and boils at 265—268° 
under atmospheric pressure. The hydroxy-acid, C,,H,,0,, produced on 
hydrolysing the lactone with aqueous alkali, melts at 95°, and forms a 
silver salt. The hydroxylactone, C,,)H,,0,, obtained by oxidising 
pulegenic acid with potassium permanganate (loc. cit.), may be con- 
verted into pulegenolide by the action of phosphorus pentachloride and 
subsequent treatment of the product with alcoholic sodium methoxide ; 
conversely, the brominated lactone obtained from pulegenic acid 
and potassium hypobromite yields the hydroxy-lactone under the 
influence of moist silver oxide. In view of these facts, the author 
CH,* CMe: CH,* COOH 
OH, C:0Me, 
representing the hydroxy-lactone and pulegenolide by the formule 


: , CMe, — 
my aol OO ag a -0:CO SCH respectively. 
H, 


ascribes to pulegenic acid the constitution 


H,- C-CMe(OH)-O Me-——” 


The remaining portion of the paper deals with compounds described 
in a preliminary communication (Abstr., 1897, i, 159). M. O. F. 
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Terpenes and Ethereal Oils. Ci%s- and trans-Isomerism in the 
Menthol Series. By Orro Wattacu [and D. F. Werner] (Annalen, 
1898, 8300, 278—285. Compare Abstr., 1893, i, 724).—In view of 
the fact that dextrorotatory menthylamine yields a large proportion 
of menthene under the influence of nitrous acid, whilst /-menthol 
arises from the levo-base, it follows that the menthol corresponding to 
dextrorotatory menthylamine loses water more readily than that 
derived from levo-menthylamine. The latter is therefore referred to 
as trans-menthylamine, the dextrorotatory base being called cis- 
menthylamine. 

trans-Menthylamine boils at 209—210°; it has sp. gr. = 0°86, and 
the refractive index n)»=1°46058 at 20°. The carbamide melts at 
134—136°, and the phenylcarbamide, crystallises from alcohol, and 
melts at 140—141°. 

trans-Menthylmethylnitrosamine, C,,)H,,*NMe-NO, is a yellow oil 
which boils at 145—146° under a pressure of 18—20 mm. trans- 
Menthylethylnitrosamine, C,,H,,*NEt*NO, crystallises from dilute 
methylic alcohol in colourless needles, melts at 52—53°, and boils at 
155—156° under a pressure of 22 mm. _ trans-Menthylpropylnitros- 
amine, C,)H,,*NPr*-NO, boils at 159—161° under a pressure of 
20mm. trans-Menthylisobutylnitrosamine, C,H, been H,)*NO, forms 
white needles, melts at 52—53°, and boils ‘at 160-161 

trans-Menthyltrimethylammonium todide, C,)H,,° NMe, I, separates 
from water in large, colourless crystals, and melts at 190° ; the 
triiodide melts at 117—118°.  trans-Menthyltrimethylammonium 
hydroxide, C,,H,.*NMe,°OH, is a colourless, crystalline, hygroscopic 
mass ; distillation under atmospheric pressure resolves it into water, 
trimethylamine, and menthene. 

cis-Menthylamine was previously obtained (loc. cit.) by heating 
l-menthone with ammonium formate, when a mixture of the levo- and 
dextro-rotatory formylmenthylamines was produced, these being 
separated by fractional crystallisation. In attempting to utilise the 
acetyl derivative for this purpose, it was found that the compound 
must be heated with hydrochloric acid in a sealed tube at 140° before 
being completely hydrolysed. 

cis-Menthylamine boils at 207—208°, has sp. gr. =0°857, and the 
refractive index n) = 1°45940. The carbamide and the phenylcarbamide 
melt at 155—156° and 177—178° respectively. cis-Menthyltrimethyl- 
ammonium todide crystallises from water, and melts at 160—161°; 
cis-menthyltrimethylammonium hydroxide is resolved into water, tri- 
methylamine, and menthene on distillation. Menthene is also formed 
when an aqueous solution of cis-menthylamine hydrochloride is boiled 
with sodium nitrite. M. O. F. 


Terpenes and Ethereal Oils. Pinocamphone, a New Cam- 
phor from Pinene. By Orro Watiacu [and J. A. SuyTHE] (Annalen, 
1898, 300, 286—293).—Pinocarvone is the name now given to the 
ketone, C,)H,,0, obtained by oxidising pinocarveol, O,,H,,*OH, derived 
from pinylamine (Wallach, Abstr., 1894, i, 45); the semicarbazone of 
pinocarvone crystallises from dilute methylic alcohol, and melts at 204°. 
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Pinocamphone, C,)H,,0, is a bye-product in the preparation of 
pinylamine from nitrosopinene, zinc dust, and glacial acetic acid, 
and represents 20 per cent. of the material employed ; it has the 
odour of turpentine, and suggests peppermint oil when heated. The 
ketone boils at 211—213° under atmospheric pressure; it has the 
sp. gr. =0°959, and the refractive index mp=1°47273 at 21°. The 
semicarbazone melts at 199—200°, and the oxime is volatile in an 
atmosphere of steam, crystallises in large, transparent plates, and 
melts at 86—87°. 

Pinocampheol, C,,H,,,OH, is obtained by reducing pinocamphone 
with sodium in aqueous ether, and forms a viscous liquid having the 
odour of terpineol and turpentine; it boils at 218—219°, has the 
sp. gr. =0°9655, and the refractive index n)»=1'48612 at 20°. The 
phenylurethane melts at 98°. 

Pinocamphonitrile, C,,H,,N, is the product of treating pinocamphone- 
oxime with boiling sulphuric acid (1:1); a portion of the oxime 
remains unchanged. 

Reduction of nitrosopinene bromide has yielded a ketone, C,,H,,0, 
isomeric with pinocamphone, and having the odour of carvone; it 
closely resembles the inactive dihydrocarvone,-and the oxime melts at 
113—114°. A dase is formed along with it which boils at 217—220°, 
and has the sp. gr. = 0°918. 

Representing pinene by the formula I., the author regards pino- 
camphone as having the constitution IT. 

CMe-CH. CHMe-CH 
I. CH CMe, >CH, II. CO CMe, CH. 
CH,-CH~ H,—CH 
M. O. F. 


Terpenes and Ethereal Oils. Fenchone. By Orro Wa tacu 
(Annalen, 1898, 300, 294—322. Compare Abstr., 1895, i, 380).— 
The difficulties hitherto attending the production of purified fencho- 
carboxylic acid have now been removed. There are found to be two 
isomeric acids of this description, distinguished by the author as a- 
and f£-fenchocarboxylic acids. In order to separate these two sub- 
stances, the crude product of the action of carbonic anhydride on an 
ethereal solution of fenchone in presence of sodium is submitted to 
distillation under a pressure of 15 mm., the fraction which boils at 
150—180° solidifies in the receiver, and consists of the isomeric fencho- 
carboxylic acids along with small quantities of hydroxycarbofenchonone 
(see below), and the anhydro-acid, C,,H,,0,. The mixture is there- 
fore treated with ammonia or caustic soda, agitated with ether, and 
the aqueous liquor acidified ; a-fenchocarboxylic acid crystallises from 
the product more rapidly than the B-derivative, which is also more 
readily soluble in light petroleum than the isomeride ; this is there- 
fore washed with this agent, and finally crystallised from dilute acetic 
acid. 

a-Fenchocarboxylie acid, OH C,,H,,* COOH, crystallises from acetic 
acid in transparent prisms, and melts at 141—142°, although this 


es a e!hUFlU 


' co 
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constant is very materially depressed by contamination with the 
pacid ; it boils at 175° under a pressure of 11 mm., and does not 
undergo decomposition. The /ead salt is readily soluble in ether, 
which also dissolves the si/ver salt ; the latter is almost insoluble in 
water, but dissolves in chloroform and in methylic iodide. a-Fencho- 
carboxylic acid is optically active, a 4°5 per cent. ethereal solution having 
the specific rotatory power [a], = +11:28°. On mixing equal weights 
of the acid obtained from d-fenchone and from /-fenchone, an inactive 
racemic acid is produced, which melts at 91—92°. 

Anhydrofenchocarboxylic acid, C,,H,,0,, is formed on distilling 
a-fenchocarboxylic acid under atmospheric pressure, water being 
eliminated ; it dissolves with great difficulty in water, and is volatile in 
an atmosphere of steam, differing in this respect from a-fenchocarboxylic 
acid. The substance boils at 275—-277° under atmospheric pressure, and, 
after crystallisation from dilute acetone, melts at 175°; the lead salt 
is insoluble in ether. The anhydro-acid is also formed when a-fencho- 
carboxylic acid is fused with potash. 

Hydroxycarbofenchonone, C,,H,,0., the yellow ketone obtained on 
distilling lead a-fenchocarboxylate in a vacuum, crystallises from 
petroleum in yellow, transparent plates or prisms, having the appear- 
ance of a uranium salt, has a feeble, camphor-like odour, melts at 96°, 
and boils at 273—-274° under atmospheric pressure. The oxime crys- 
tallises from methylic alcohol in colourless, transparent needles, and 
melts at 108°; reduction with sodium in alcoholic solution converts it 
into a base which melts at 74°, and is not volatile in an atmosphere of 
steam. The compound, C,,H,,NO, is obtained by the action of am- 
monia on the ketone, which loses its yellow colour ; the substance 
separates from alcohol in colourless crystals, and melts at 205°. The 
yellow ketone dissolves in warm caustic soda, undergoing conversion 
into B-fenchocarboxylic acid; it is probably a cyclic orthohydroxy- 
ketone. 

B-Fenchocarboxylic acid is prepared by digesting hydroxycarbo- 
fenchonone with excess of warm, dilute caustic soda on the water 
bath until dissolution is complete, and the liquid is almost colourless ; 
it separates in opaque, indefinite crystals on diluting the acetic acid 
solution, and melts at 76—-77°. The acid is dextrorotatory, but is 
less active than the isomeride; it is also less stable, yields 
fenchylic alcohol and anhydrofenchocarboxylic acid when heated under 
atmospheric pressure, and is in part converted into the a-acid ina 
vacuum. Sodium hypobromite or an acid solution of potassium per- 
manganate give rise to fenchone. The lead and silver salts do not 
differ very materially from those of the isomeric acid. The a- and 
B-fenchocarboxylic acids may be regarded as the trans- and cis-modifi- 
cations respectively. 

The lactone, C,,H,,0,, is obtained by oxidising a-fenchocarboxylic 
acid with an amount of potassium permanganate corresponding with 
three atomic proportions of oxygen ; it crystallises from dilute methylic 
alcohol, and melts at 64°5°, boiling at 150° under a pressure of 14 mm. 


<fime the fencho. 


Representing fenchone by the formula C,H,, 
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wah yt Decay 4 CHMe 
carboxylic acids have the constitution Ci s<hoH)-COOH > anhy- 


drofenchocarboxylic acid, hydroxycarbofenchonone, and the lactone, 
C,,H,,0,, which are isomeric, are then expressed by the formule 
CMe CMe— CHMe 
CH coon CH hony? 0? and 0;H,,<49_>0 
respectively. 

Methylic fencholenate hydrochloride, C,H,,Cl: COOMe, is obtained 
by saturating a solution of fencholenic acid in methylic alcohol with 
hydrogen chloride ; it boils at 124—125° under a pressure of 14 mm. 
Methylic fencholenate, C,H,,»COOMe, is produced when the hydro- 
chloride is treated with sodium methoxide; it boils at 97—98° 
under a pressure of 13 mm., and has an agreeable, geranium-like 
odour. 

Fencholenic alcohol, obtained by reducing the amide with sodium 
in ethylic alcohol (Abstr., 1895, i, 381), is not identical with the com- 
pound obtained by the action of nitrous acid on fencholenamine 
(Abstr., 1892, 1240). The latter boils at 94—96° under a pressure of 
20 mm., has sp. gr.=0°922, and the refractive index np=1°4732; 
it does not yield fenchenole when treated with hot dilute sulphuric 
acid. 

Fenchelene, C,H, is a bye-product in the formation of fencholenic 
alcohol, and boils at 66—70° and 175—178° under pressures of 20 
mm. and 760 mm. respectively ; it has sp. gr. = 0°842, and the refrac- 
tive index n, = 1°47439 at 20°. 

The lactone, C,)H,,BrO,, is obtained by the action of potassium 
hypobromite on a solution of potassium fencholenate ; it crystallises 
from light petroleum, and melts at 56°.. 

Hydroxyfenchenic acid, OH*C,H,,*COOH, is the chief product of 
oxidising fenchene with potassium permanganate; it melts at 152—153° 
(compare Abstr., 1891, 1086), 

Fenchocamphorone, C,H,,0, is obtained by the oxidation of hydroxy- 
fenchenic acid with sodium hypochlorite, chromic acid, potassium per- 
manganate, or lead peroxide with sulphuric acid; it melts at 
109—110°, and boils at 202°. The ketone is isomeric with phorone, 
and has the odour of camphor, from which it is distinguishable with 
difficulty. The oxime melts at 69—71°, and yields a nitrile on treat- 
ment with dilute sulphuric acid. 

Fenchocamphorol, C,H,,*OH, results on reducing fenchocamphorone 
with sodium in aqueous ether; it crystallises from dilute methylic 
alcohol in needles, and melts at 128—130°. 

Fenchocamphorone is oxidised by dilute nitric acid (sp. gr. = 1°25), 
yielding two acids which crystallise from water, and melt at 124° and 
202° respectively ; the latter compound probably has the composition 
C,H, ,0,, and yields a silver salt which shows it to be dibasic. 

CHMe-CO 
The author considers that the formula cHZ—CMe,— SCH re- 
\oH,—CH,/ 
presents the structure of fenchone more accurately than the expression 
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already suggested (Abstr., 1895, i, 382). If this is accepted, fenchene, 
hydroxyfenchenic acid, and fenchocamphorone will be represented by 


CMe:CH 0(OH)(COOH):CH 
the formule CHC CMe, _ Nou, cHZ ( OMe, ) DN cas sa 
OH,-CH,” Ney ae” 
POOH; 
CHHCMe, CH, respectively. M. O. F. 
\CH,-CH,/ 


Compounds from Lichens. By WitHetm Zopr (Annalen, 1898, 
300, 322—357. Compare this volume, i, 89).—Usnic acid is found in 
Cladina silvatica (L.), Cl. alpestris (Rabenh.), and in Cladonia amaur- 
ocraea (Flérke) ; contrary to the statement of Rochleder and Heldt, 
genuine Cladonia rangiferina (L.) contains no trace of this acid. 

Gyrophoric acid, hitherto only recognised by Stenhouse in Umbili- 
caria pustulata (L.) and Ochrolechia tartarea (L.), has now been found 
in Gyrophora hirsuta (Ach.) and G@. deusta (L.). 

Umbilicaric acid occurs in Gyrophora polyphylla (L.), G. hyperborea 
(Hoffm.), and in G. deusta (L.). 

Cetraria fahlunensis (Ach.), Cladina rangiferina (L.), and Cl. sil- 
vatica (L.) contain cetraric acid, previously found in Cetraria 
islandica (L.). 


- The author has already enumerated forty-one lichens which contain 

| atranoric acid; to these must be added Sphyridiwm placophyllum 

- (Nahlbg.), Cladina rangiferina (L.), Parmelia acetabulum (Neck.), and 
Cetraria fahlunensis (Ach.). 

-_ Salazinic acid has been found in Stereocaulon salazinum (Bory), 

SES BB Alectoria cana (Ach.), Parmelia perforata (Ach.), P. exerescens (Arnold), 

. P. conspersa (Ehrh.), and Hverniopsis Trulla (Ach.); it has been also 

30 recognised in Parmelia acetabulum. 

5 Hematomma ventosum (L.) contains divaricatic acid. Divaricatinic 
wid is produced along with orcinol, when this substance is heated 

OXY" vith dilute caustic potash ; it crystallises from benzene in microscopic, 

per BB lustrous prisms, and melts at 149°, evolving gas. 

3 Hesse’s coccellic acid, occurring in Cladonia coccifera, has been found 

- by the author in Cl. amaurocraea (Flirke). 

wit Spherophorin, which melts at 138—139°, and spherophoric acid 

reat Tihave been isolated from Spherophorus fragilis (L.) and Sph. coralloides 
(Pers.) ; the first-named lichen contains also Sragilin, a golden-yellow 

a substance resembling lichen-chrysophanic, acid and other derivatives 

hy! of anthracene in its colour reactions. 

25) Physodalic acid and physodalin have been obtained from Parmelia 

+ H plysodes and Parmelia pertusa (Schrk.). 

Bre Mannitol has been found in Callopisma vitellinum (Ehrh.). 

— M. O. F. 

Action of Benzylideneaniline on the Ethereal Salts of Un- 
{ re Maturated a-Hydroxy-acids. By Ropert Scuirr and L. Gieui (Ber., 
; 898,31, 1306—1310).—In a precedinglabstract (this vol.,i, 464), reasons 
ession WB given for supposing that the ethereal salts of so-called a-ketonic acids 
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really exist in the a-hydroxy (enolic) form, CHR:C(OH)-COOEt. 
These salts are known, in the case of ethylic oxaloacetate, [R = COOEt/}, 
to form compounds with benzylideneaniline, CHPh:NR’ [R’=Ph 


(Abstr., 1897, i, 293) ; such compounds must be regarded as a-hydroxy- 
CR-CHPh a ’ . lic f 
pyrrolones, C(OH): coo’ R’, in this particular case, as the enolic form 


of ethylic diphenyldihydrodiketopyrrolinecarboxylate. Similar enolic 
forms, enumerated below with their decomposing points, have been 
prepared by fusing benzylideneaniline (or f-naphthylamine) with 
various ethylic salts ; all of them, in benzene solution, give a blood- 
red coloration with ferric chloride ; when warmed with excess of free 
hydroxylamine, they are converted, according to the authors, into the 
ketonic forms, which then yield monoximes. 

3-Acetyl-1 : 2-diphenyldiketodithydropyrroline, [R = Ac; R’ = Ph, 
239—240° ; owime, 213—215°. 3-Benzoyl-1 : 3-diphenyldiketodthydro- 
pyrroline, [R=Bz; R’=Ph], 250—252°; owime, 213—215°. - 3-Benz- 
oyl-2-phenyl-1-B-naphthyldiketodihydropyrroline,| R = Bz; R’ = C,,H,,(8)], 
252—254°. 3-Cimnamoyl-1 : 2-diphenyldiketodihydropyrroline, [ 
CO-CH:CHPh ; R’ = Ph], 230—231° ; this substance was prepared from 
ethylic benzylideneacetoneoxalate, CHPh:CH-CO-CH:C(OH):-COOEt, 
which was itself obtained by condensing benzylideneacetone with 
ethylic oxalate, in cooled alcoholic solution, by means of sodium 
ethoxide, is yellow, melts at 84°, gives a coloration with ferric chloride, 
and condenses with phenylhydrazine, when warmed with it in acetic 
acid solution, to a compound, CHPh:CH-O<h In 

CH: C+ COOEt 
at 120°. 

With pyruvic acid, a substance which exists in the ketonic form 
and gives no coloration with ferric chloride, benzylideneaniline does 
not condense readily ; the product is an unstable, half-solid substance, 
decomposing at 147—148°, and giving no coloration with ferric 
chloride ; presumably it is the ketonic form of diphenyldiketodihydro- 

_ CH,-CHPh 
pyrroline, ky gg 7 NPh. C.F. B. 


» melting 


Pyridine Derivatives of Ethylic Cyanacetate. By Gurorcio 
Errera (Ber., 1898, 31, 1241—1246. Compare this vol., i, 297). 
—Ethylic 2 : 6-dihydroxydinicotinate, [2 : 6-dihydroxypyridine-3 : 4-di- 
carboxylate], CHO tCOORY CoH > produced when the diamide 
of ethylic dicarboxyglutaconate (this vol., i, 289) is dissolved in con- 
centrated sulphuric acid, crystallises from water, alcohol, and benzene, 
and melts at 199° (compare Guthzeit, Abstr., 1894, i, 71). The saltis 
also formed by the action of caustic soda on ethylic cyanocarboxy- 
glutaconate, C(COOEt),:-CH: CNa(CN)-COOEt, the condensation pro- 
duct of ethylic ethoxymethylenemalonate with ethylic cyanacetate ; 
the sodium derivative contains 2H,O, which is lost at 130°. When 
the salt or the diamide of ethylic dicarboxyglutaconate is boiled with 
dilute caustic soda (2 mols.), the sodiwm salt of monethylic 2 ;6-di 
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hydroxydinicotinate, CHO Coon) CLO , is produced; it 
dissolves readily in hot alcohol and water, crystallising in colourless, 
microscopic needles containing 2H,O. 

Ethylic 2 : 6-dihydroxypyridine-3-carboxylate, 

C(COOEt):C(OH) 
CH<oH con)? 
is obtained by eliminating carbonic anhydride from the foregoing 
substance, and crystallises from alcohol in colourless needles melting 
at 179°, when it becomes red and evolves gas; the sodium salt is 
crystalline. 

Ethylic bromo-2 : 6-dihydroxypyridine-3-carboxylate, 

C,H,BrNO,° COOEt, 
is prepared by the action of bromine water on an aqueous solution of 
ethylic dihydroxypyridinecarboxylate ; it crystallises from alcohol in 
white needl€s, and becomes black at 200°. 

2 :6-Dihydroxypyridine, CH<C ir ciguy>™) obtained from ethylic 
dihydroxypyridinecarboxylate and excess (3 mols.) of caustic soda, 
crystallises from water, and melts at 195°. It is identical with the 
compound obtained by Ruhemann, on boiling ethylic dihydroxydini- 
cotinate with concentrated hydrochloric acid. The hydrochloride forms 
colourless, transparent needles, and melts, evolving gas, at 193°. 

M. O. F. 


New Synthesis of 2-Amidoquinoline. By Rosert Pscuorr 
(Ber., 1898, 31, 1289—1298).—a-Paranitrophenylorthacetamidocinna- 
monitrile, NHAc*C,H,-CH:C(CN)-C,H,°NO,, obtained by adding 
10 per cent. alcoholic sodium ethoxide to a solution of orthacetamido- 
benzaldehyde and paranitrobenzylic cyanide in alcohol at 50—45°, is 
yellow, and melts at 214—215° (corr.). When it is mixed, in alcoholic 
solution, at the ordinary temperature, with some caustic soda, it is 
converted into 2'-acetamido-3'-paranitrophenylquinoline, 

Present Poa Noa 
CoH N=C-NHAc ’ 
which melts at 219—220° (corr.). If the reaction is carried out at 
100°, the product is 2'-amido-3'-paranitrophenylquinoline, which can 
also be obtained from the acetamido-compound by the action of hydro- 
chloric acid at 100°; this is yellow and melts at 258° (corr.) ; its picrate 
decomposes at about 270°; in acetic acid solution, it is converted 
by sodium nitrite into yellowish 3'-paranitrophenyl-2'-carbostyril, 
CH:C-C,H,NO, |. 3 i Li 
CH.<y—d.0n , Which melts at 326° (corr.). The yield in 
these reactions is about 60 per cent. of the theoretical. 2’-Amido- 
3'-phenylquinoline and 2’-amidoquinoline itself can be prepared in the 
same way ; the transformation is best effected by sodium ethoxide in 
alcoholic solution and with the aid of heat ; under these circumstances, 
the acetyl group is eliminated at the same time, and no acetamido- 
quinoline is obtained. 
2'-Amido-3'-phenylquinoline is obtained by boiling an alcoholic solu- 
mm 2 
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tion of 2-acetamidobenzaldehyde and benzylic cyanide with sodium 
ethoxide for a short time, and diluting the cooled product with water ; 
it melts at 155—156° (corr.), and boils above 360°, almost without 
decomposing ; its picrate melts at 234°. It yields 3’-phenyl-2’-carbostyril, 
identical with the substance obtained from 2-amidobenzaldehyde and 
sodium phenylacetate at 130°; this melts at 235° (corr.). 
Orthamidocinnamonitrile is yellowish and melts at 134—135° 
(corr.) ; its picrate melts at 192—193° (corr.), its acetyl derivative at 
172—174° (corr.). 2’-Amidoquinoline melts at 129° (not 114°, Ephraim, 
Abstr., 1891, 1510) ; the picrate decomposes at 250—253° (corr.). The 
nitrile could not be obtained from 2-amidobenzaldehyde and acetonitrile ; 
it was prepared from orthonitrocinnamic acid by treating this with 
phosphorus oxychloride and pentachloride, converting the chloride, in 
benzene solution by a current of gaseous ammonia, into the ortho- 
nitrocinnamic amide, which melts at 185° (corr.); and boiling this 
with thionyl chloride in toluene solution, or, better, distilling it with 
phosphoric anhydride, when orthonitrocinnamonitrile, melting at 92° 
(corr.) and boiling at 194—-196° under 7—8 mm. pressure, is obtained, 
and can be reduced to the amido-compound in alcoholic solution by tin 
and hydrochloric acid. C. F. B. 


Ketones of the Tropine Group. IX. The Tropylamines. 
By Ricwarp WILLsTATTER and WILHELM MULLER (Ser., 1898, 31, 
1202—1214. Compare this vol., i, 159).—Tropinonoxime can be con- 
verted by different methods of reduction into two different isomeric 
tropylamines. y-Zropylamine, C,NH,,°NH,, is produced when the 
oxime is reduced by metallic sodium and boiling umylic alcohol, and is 
an oil which boils at 213° (corr.), and has a slight smell of piperidine ; 
it readily unites with atmospheric carbonic anhydride, forms a cloud 
with hydrogen chloride, and is miscible with ether, alcohol, and water. 
It is a strong diacid base and precipitates hydroxides from the solu- 
tions of many metallic salts. The hydrochloride, hydrobromide, and 
hydriodide are readily soluble in water; the aurochloride melts and 
decomposes at 223—224°, and the platinochloride crystallises with 
2H,0O in rhombohedral plates, which become anhydrous at 105°, and 
melt and decompose at 257°. The carbamate can be sublimed in long 


needles, whilst the dithiocarbamate, O,NH,,< iw >CS8, erystallises in 


lustrous plates which melt and decompose at 204—205°. y-Tropyl- 
phenylthiocarbamide, C,NH,,7NH°CS:NHPh, crystallises in lustrous 
prisms melting at 172°. y-Tropylamine is unaltered by prolonged 
boiling with a concentrated solution of sodium amyloxide. 
Tropylamine is produced when tropinonoxime is reduced by sodium 
amalgam in acetic acid solution, and closely resembles the y-compound. 
It is an oil which boils at 211° (corr.) and forms readily soluble salts 
with the halogen acids. The picrate crystallises in characteristic 
plates which melt and decompose at 235°. The platinochloride is much 
less soluble than that of the y-base, and yields anhydrous crystals 
melting and decomposing at 257°. The dithiocarbamate crystallises in 
characteristic aggregates of small plates and melts at 194—195°. 
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Tropylphenylthiocarbamide crystallises in tablets, prisms, and needles, 
and melts at 142—143°. When tropylamine is boiled with a con- 
centrated solution of sodium amyloxide in amylic alcohol, it is to a 
great extent converted into y-tropylamine, a small residue of the 
original base being, however, always left. 

The authors propose the following formule for these two compounds, 
which they regard as geometrically isomeric. 


CH,—CH OH, CH,—CH—CH, 
| CH, NH,-CH | OH, CH-NH,. 
NMe: CH CH, NMe- CH—CH, 

A. H. 


Indigo-oxime. By Jonannes THIELE and Ropert H. PickarD 
(Ber., 1898, 31, 1252—1253).—Finely divided indigo is warmed with 
caustic soda on the water bath,and in a vessel from which the air has been 
driven out by hydrogen, and agitated with 2 parts of hydroxylamine 
hydrochloride ; on filtering the liquid into cold, dilute hydrochloric 
acid, indigo-owime, C,,H,,N,O,, separates as a brownish-violet, volumin- 
ous precipitate ; it is washed with boiling water, and recrystallised 
from alcohol, separating in small, brownish-violet needles, having 
metallic reflex; it melts and decomposes at 205°. Hot hydrochloric 
acid does not liberate indigo from the substance; dilute caustic soda 
dissolves it, the deep red solution rapidly becoming brown when exposed 
toair. The solution in concentrated sulphuric acid is green, becoming 
blue when heated, a blue precipitate separating on dilution with water. 

A blue substance is also precipitated when zinc dust is added to the 
alkaline solution, and quickly redissolves ; the coloured liquid thus 
produced deposits a blue, amorphous precipitate on exposure to air. 
The compound, which is — indigo-imide, 


OE <p> 0:0 ONES 0,8, 


froms a green solution in oa sulphuric acid, becoming blue 
when heated ; alkaline hydroxylamine regenerates oti oxime. 


Pentacetyloxyamidodiindyl, C,H OA S0-0< Cc< OW Ac) S0 gta, 


is obtained by heating indigo-oxime with zine dust, Be sodium 
acetate, and acetic anhydride ; it separates from alcohol as a straw- 
coloured, crystalline powder, and melts at 176°, decomposing at 180°. 
Hot caustic soda yields a solution of indigo white. M. O. F. 


Compounds of Antipyrine with Aldehydes. By Gustave 
Parern (Compt. rend., 1897, 125, 956—959. Compare Knorr, Abstr., 
1884, 1378 ; 1887, 601 ; and Schuftan, Abstr., 1895, i, 482).—Knorr’s 
compounds of antipyrine with aldehydes are most readily obtained by 
the following method. The aldehyde (1 mol.), antipyrine (2 mols. ), and 
water are mixed together, and hydrochloric acid is added until solution 
is complete ; after several hours, the crystalline mass which has formed 
is rendered alkaline with ammonia, the crystals separated, and re- 
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crystallised from dilute aleohol. The compounds thus obtained are 
true methane derivatives of the type (C,,H,,N,O),CH, or 
, (O,,H,,N,0),CHR. 
Simple aldehydes do not yield derivatives in which the carbon of the 
aldehyde becomes united to the nitrogen of antipyrine. Chloral, on 
the other hand, yields no methane derivative, but a compound 
composed of one molecule of chloral with one of antipyrine. 
J.J.8. 


Constitution of the Safranines. V. By Grorce F. Jausert (Ber., 
1898, 31, 1178—1189. Compare Abstr., 1895, i, 527).—When a 
mixture of equal molecules of paraphenylenediamine and methylmeta- 
phenylenediamine is oxidised with potassium dichromate, a methylamido- 


eurhodine, NH,’ 0,H,<N>C,Hy NHMe, is produced. If, however, 
methylmetatolylenediamine be employed, the product consists of 
methyltolusafranine, NH,* C,H,< aan gH,.Me:NH, which possesses 


all the properties of the safranines, forms a red solution in water, and 
dyes cotton on tannin in shades which are fast towards alkalis. 
Ethyltolusafranine, NH," OH <Q > CoHsMerN H, is prepared in 
a similar manner from ethylmetatolylenediamine [Me :NH,: NHEt 
=1:2:4], and forms a green, crystalline hydrochloride. It readily yields 
a violet-blue diazo-compound, which reacts with B-naphthol to form a blue 
colouring matter. When it is diazotised in alcoholic solution, it yields 


ethyltoluaposafranine, C,5H,< NEL>CsH,Me:N H, which is a micro- 


crystalline powder with a bright green lustre. It forms a carmine- 
red solution in water, whilst the solution in hydrochloric acid is bluish- 
violet, and that in sulphuric acid green. 
Trinitrometamidodiphenylamine | trinitrophenylmetaphenylenediamine|, 
NH,°C,H,-NH-C,H,(NO,),, is prepared by the action of picrylic 
chloride on metaphenylenediamine, and forms orange-red crystals, 
melting at 206—207°, which are readily soluble in alkalis. It can 
readily be converted into a diazo-compound, which yields an orange 
colouring matter with salicylic acid. When oxidised in presence of 
paraphenylenediamine hydrochloride, it yields trinitrophenylsafranine, 


N On NH, SN *C,H,(NO,),, which produces very blue shades on 


cotton. The formation of a safranine in this way disproves the 
theory formulated by Nietzki (Abstr., 1895, i, 624) to explain this 
reaction, since all the ortho-positions in one benzene ring are occupied. 


Trinitrophenylaposafranine, NOMENA) SN. C,H,(NO,),, prepared 
ong 


in the usual manner, closely resembles ordinary aposafranine, but is pre- 
cipitated by weaker alkalis. Trinitrophenyldimethylmetaphenylenediamine 
forms reddish-brown crystals, and when oxidised in the presence of para- 
phenylenediamine hydrochloride yields trinitrodimethylphenosafranine, 
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which crystallises in needles with a green lustre and closely re- 
sembles the non-methylated compound, yielding a blue-colouring 
matter when f-naphthol is added to its diazo-solution, and being con- 
verted into the corresponding aposafranine when diazotised in alcoholic 
solution. 


Methylphenotolylaposafranine, en jeer >N°C,H,Me, is 
an 


formed by the replacement of the amido-group of the safranine T of 
commerce by hydrogen, and forms a green, crystalline hydrochloride. 
Ethyleafranol, NSO OH) NBS can readily be obtained by the 
action of paranitrosophenol on ethylmetamidophenol in alkaline solu- 
tion, and is a brown, crystalline powder, with a bright green surface 
lustre. The sodiwm salt, C,,H,,N,O,Na, crystallises readily, and is 
insoluble in concentrated alkalis. 


Phenylsafranolcarboxylic acid, O:0,H,<y p, >CoH,(OH)*COOH, is 
prepared by oxidising a mixture of metahydroxydiphenylamine and 
paramidosalicylic acid. The sodiwm salt is a red, crystalline powder, 
which is freely soluble in water, whilst the free acid is a red, flocculent 
precipitate. Phenylsafranolsulphonic acid, 

C,H,O— 
N<O'u (OH) 0,H,°S0,H, 
formed by the action of metahydroxydiphenylaminesulphonic acid on 
paranitrosophenol, is a brown, crystalline powder with a green surface 
lustre. The sodiwm salt is readily soluble in water. a-Naphthyl- 
safranol and the corresponding (#-derivative are green, crystalline 


powders, and correspond in properties with the other members of the 
class. 


Ethyleafraninone,0: C,H, <n, >OsHy"NHy is formed by the action 


of ethylmetamidophenol on nitrosoaniline, and forms a red, crystalline 
hydrochloride, which dissolves in sulphuric acid to form a dirty-green 
coloured solution showing the characteristic dichroism of the rosindone 
derivatives. 


Ethyltoluaposafranone, OH<y p> CoH, MeO, formed when ethyl- 


toluaposafranine is boiled with 75 per cent. sulphuric acid, crystallises in 
small, brown needles, which yield a dichroitic solution in sulphuric 
acid. A. H. 


Formation of Imido-1 : 2-diazole [1 :2:3-Triazole] Derivatives 
from Aromatic Azimides and Ethereal Salts of Acetylene- 
carboxylic Acids. By Arraur Micuakrt, F. Lurnn, and Howarp 
H. Hiasre (Amer. Chem. J., 1898, 20, 377—395).—Methylic n-phenyl- 
1: 2-imidodiazoledicarboxylate [methylic 1-phenyl-1 : 2: 3-triazole-4 : 5- 
disesSened Wise Weber as . s : 

carboxylate], N N-_d- COOMe’ °Ptained by heating together equi- 
valent amounts of phenylazimide and methylic acetylenedicarboxylate 
for 5 hours at 100°, crystallises from alcohol in white needles melting 
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at 127—128°. On hydrolysis, it yields the free acid, isomeric but not 
identical with Pechmann’s n-phenylosotriazolecarboxylic acid (Annalen, 
262, 311). It erystallises from water in long, prismatic needles melt- 
ing and decomposing at 149—150°. The silver salt forms white 
needles sparingly soluble in cold water, and the calcium salt white, 
truncated prisms grouped together in star-like forms. 

When the free acid is heated for some time at 150°, carbonic 
anhydride is given off from both carboxyl groups and n-phenyl- 
1 :2-imidodiazole | 1-phenyl-1:2 :3-triazole) No >N Ph, is formed as 
white crystals melting at 55—56° ; it is very stable towards oxidising 
agents, and its basic properties are so slightly developed that the 
hydrochloride only exists in solution, which, on evaporation, yields 
the original substance. The platinochloride forms long, prismatic 
needles. 

Methylic \-paranitrophenyl-1 : 2 : 3-triazole-4 : 5-dicarboxylate, prepared 
by the action of nitrophenylazimide on methylic acetylenedicarboxylate, 
cerystallises from alcohol in needles melting at 117—118°. The /ree 
acid separates from water in white plates and needles, the latter 
gradually passing over into the former on standing, and melts and 
decomposes at 162—163°. When reduced with stannous chloride in 
hydrochloric acid solution, the corresponding amido-acid is formed, 
separating from water in thick, prismatic crystals melting at 
218—219° when rapidly heated. It is readily oxidised by potassium 
permanganate in alkaline solution, yielding 1 : 2 : 3-triazole-4 : 5-di- 

oy pe NEOOOH ad 

carboxylic acid, Nay _C-COOH? identical with Bladin’s acid (Abstr. 
1893, i, 375, 1894, i, 76); this forms prismatic crystals melting and 
evolving carbonic anhydride at 200—201°. The potassiwm hydrogen 
salt forms microscopic needles containing 1H,O. During the oxidation, 
a second substance is produced in considerable amount ; this separates 
from water in orange-red, granular crystals melting and decomposing 
at 328—330°, but was not further investigated. 

1-Paranitrophenyl-1 : 2 : 3-triazole, obtained by heating nitropheny]l- 
1 : 2: 3-triazoledicarboxylic acid at 160°, forms pale yellow, granular 
crystals melting at 203—204°. On reduction, it gives the correspond- 
ing amido-derivative crystallising in pearly flakes and melting at 
138—139°. 

Ethylic 1 : 5-diphenyl-1 : 2 : 3-triazole-4-carboaylate, 

N wey vin P 
N—-C:COOEt 
obtained by the interaction of phenylazimide and ethylic phenylpro- 
piolate, crystallises in needlestmelting at 134—135°. The free acid isa 
white, crystalline substance melting at 183°. The sz/ver salt is a white, 
amorphous mass, and the copper salt forms groups of truncated slender 
prisms. 

There can be no doubt that the addition of substituted azimides to 
ethereal salts of the acetylenecarboxylic acids to form 1 : 2 : 3-triazole 
derivatives is a general reaction. A. W. C. 
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Some Derivatives of Caffeine. By Atrrep Ernnorn and Epvarp 
Baumeister (Ber., 1898, 31, 1138—1141).—Caffeinecarboxylamide, 
NMe-CO-C-NMe ° 
bO:NMeG_-_N7C'CO'NH, (Gomberg, Abstr., 1895, i, 628), reacts 
like caffeine itself (Maly and Andreasch, Abstr., 1883, 1016) when it 
is boiled with aqueous caustic soda, and yields caffeidinedicarboxylic 

; COOH-NMe-CO-C-NMe j : 
acid, NHMe-t{__n2C'COOH + H,0, which melts and 
decomposes at 141°; when boiled with water, it loses carbonic anhy- 
dride, and forms caffeidine; its sodiwm, with 3H,O, and anhydrous 
silver salts were prepared and analysed. 

Chlorocaffeine (1 mol.) reacts with secondary amines (2 mols.) when 
the two substances are heated together for 4—6 hours at 130—180° 
(compare Cramer, Abstr., 1895, i, 116).  Piperidyl, diethylamido-, 
dipropylamido-, diamylamido-, and dibenzylamido-caffeine, 

C,H,N,0,°C;NH,,, 
&e., melt at 142°, 109°, 95°, 99°5° and 162° respectively. Benzylamido- 
caffeine, from chlorocaffeine, benzylamine, and alcohol at 180°, melts 
at 231°. C. F. B. 


Cinchotine. By Zpenxo H. Skravue (Annalen, 1898, 300, 
357—358. Compare O. Hesse, this vol., i, 388).—The author takes 
exception to certain statements made by Hesse (loc. cit.). He con- 
tinues to call the base in question cinchotine, pointing out that the 
name hydrocinchonine, employed by Hesse, may give rise to confusion 
with the hydrocinchonines of Zorn, with none of which is the alkaloid 
identical. M. O. F. 


Derivatives of Veratrine. By Grorcr B. Frankrorter (Amer. 
Chem. J., 1898, 20, 358—373).—The veratrine employed was composed 
of microscopic, imperfect, granular crystals of a light grey colour ; it is 
slightly soluble in water and very soluble in the ordinary organic 
solvents, separating as a light brown varnish, which, on stirring with 
water, changes to a granular, semi-crystalli ne massmelting at 146—148°. 
It has a peculiar, bitter, rasping taste producing numbness of the 
tongue if taken in small quantities : is a violent sternutatory, causing 
intense irritation of the nasal mucous membrane, and retards the 
action of the heart. It has a slightly alkaline reaction, which is 
intensified when dissolved in alcohol. The purified substance contains 
1H,0, and one methoxy-group, a fact which has not previously been 
recorded. Veratrine tetriodide is produced when the alkaloid is tri- 
turated with an alcoholic solution of iodine and then allowed to remain 
with excess of iodine for some days, as a light red, crystalline powder 
melting at 129—130°. When dried at 110° to a constant weight, the 
triiodide is obtained as a dark brown, amorphous substance melting at 
136—138°; and when treated with dilute ammonia, it yields the 
moniodide, which separates from dilute alcohol as a fine, crystalline 
powder melting at 212—-214°. When the tetriodide is digested with 
strong ammonia, the whole of the iodine is removed, with production 
of a white, insoluble gelatinous substance melting at 189°,'which is not 
identical with the free alkaloid. 
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Chloralhydroveratrine, CCl,*CH(O-C,,H,,NO,)., obtained by the 
action of chloral on the free alkaloid, is a creamy white, crystalline 
powder melting at 220°, and resembles veratrine in its physiological 
properties. 

Veratrine methiodide, produced by the action of methylic iodide on 
the base, separates from water as an almost white, crystalline powder, 
melting at 210—212° with apparent decomposition. When treated 
with potassium hydroxide or moist silver oxide, veratrine metho- 
hydroxide is obtained as a white, granular powder becoming brown 
when heated to 80—90°, but not finally melting until 188—190°; itis 
physiologically inactive. The hydrochloride is a light grey, very 
unstable, granular powder decomposing below 100°; and the auro- 
chloride is a beautiful, lemon yellow, crystalline powder melting at 149°. 

Veratrine ethobromide is a light yellow, amorphous mass which 
readily decomposes ; and the allylic todide is a white, crystalline powder 
melting at 235—236°. A: W. C. 


Rotatory Power of Cocaine Hydrochloride. By Henri 
Hérissry (J. Pharm., 1898, [ vi], 7, 59—61).—The author points out 
that the specific rotatory power of cocaine hydrochloride is often in- 
correctly stated to be [a]>= —52°5°, and that this arises from a 
misinterpretation of Antrick’s equation [a])= —[52°18+0°1588,] 
(compare Abstr., 1887, 506). In his determinations Antrick employed 
40 per cent. alcohol as a solvent, since he found that, with water alone, 
a turbidity was produced. Five samples examined by the author, 
however, were probably of greater purity, since they dissolved in 
water, giving clear solutions, three of which gave [a])= — 71°66, 
whilst the remaining two gave [a])= — 70°83 ; each solution contained 
2 grams of the hydrochloride per 100 c.c., and was examined at 
14—16°. An aqueous solution of 2°712 grams per 100 c.c. of the 
hydrochloride which had been recrystallised from absolute alcohol, 
gave [a])»= —71°94, whilst 2 per cent. solutions in alcohol of ,the 
same concentration as that employed by Antrick gave the somewhat 
lower value of [a])= —69°43, this again being decreased by increasing 
the concentration, so that for an 8 per cent. solution [a ]p= — 69°15°. 

That the author’s values are higher than those of Antrick is 
probably due to his having used purer samples of the hydrochloride ; 
no melting points are, however, given. He points out, in conclusion, 
that the rotatory power of cocaine hydrochloride is unaffected by 
heating its aqueous solution during 2 hours at 100°. 

W. A. D. 


Alkaloids of the Yellow Lupin (Lupinus luteus.) By Hetnricu 
Rirrwausen (Chem. Zeit., 1897, 21, 718)—The alcoholic extract of 
yellow lupins, after being freed from alcohol, was mixed with an 
equal quantity of water and 1/10 of its weight of potassium 
hydroxide, and then extracted three times with light petroleum. The 
further separation of lupinine and lupinidine was effected by Baumert’s 
method (Abstr., 1885, 177). J.J.8. 
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Scopolamine. By Ernst Scumipt (Arch. Pharm., 1898, 236, 9—11, 
47—74. Compare Abstr., 1897, i, 385).—A_ reply to Hesse (Abstr., 
1896, i, 655; and 1897, i, 132). According to the author, an almost 
inactive hydrobromide may be prepared from the scopolamine con- 
tained in scopolia root if the extract is made alkaline with potassium 
carbonate or sodium hydroxide ; whilst the ordinary hydrobromide is 
obtained when a weak alkali such as sodium hydrogen carbonate is 
used. Similarly, the commercial hydrobromide yields an inactive 
scopolamine when the aqueous solution is made alkaline with sodium 
hydrogen carbonate; the same scopolamine is also obtained by the 
action of silver oxide, or of a small quantity of sodium hydroxide on 
the ordinary scopolamine, and is identical with Hesse’s atroscine. 


Scopolamine and Scopoline. By Watrer Lusotpt (Arch. Pharm., 
1898, 236, 11—33. Compare Abstr., 1896, i, 514).—One hundred parts 
of water at 15° dissolve 1:4946 parts of scopolamine. The specific 
rotatory power of scopolamine in aqueous solution, [a],= — 4° 30’, and 
in alcoholic solution [a])= —1° 37’. The product obtained by the 
action for a short time of concentrated sulphuric acid on scopolamine 
yields an aurochloride, C,,H,.N,O,,2HAuCl,, which crystallises from 
hot water in long needles and melts at 183—185°(uncorr.). Attempts 
to obtain the hydrochloride from the aurochloride by precipitating the 
gold with hydrogen sulphide and concentrating the filtrate, resulted only 
in the production of deliquescent needles which rapidly decomposed ; 
from the solution, however, a platinochloride, (C,,H,,NO,).,H,PtCl,, 
was obtained. The analogy between scopoline and tropine in regard 
to the products of oxidation and methylation is pointed out. Accord- 
ing to the author, one of the atoms of oxygen contained in the mole- 
cule of scopoline probably occurs as a ketone group. EK. W. W. 


Scopoleines. By Watrer Lusotpt (Arch. Pharm., 1898, 236, 
33—47. Compare Abstr., 1896, i, 396).—Salicylscopoleine, O,;H,,NO,, 
prepared by melting commercial salicylide with scopoline, crystallises 
in slender, white needles, is slightly soluble in water, easily soluble in 
the usual organic solvents, and gives a violet coloration with ferric 
chloride. The hydrochloride, hydrobromide, sulphate, aurochloride, 
and platinochloride were prepared and analysed. Phenylglycolyl- 
scopoleine (homoscopolamine), C,,H,,NO,, obtained by melting scopoline 
with mandelic anhydride, or by heating these substances dissolved in 
benzene at 140°, is a syrupy liquid which could not be crystallised ; 
the aurochloride was prepared in the form of a resinous mass and 
analysed. E. W. W. 


Cactus Alkaloids. III. By Artaur Herrrer (Ber., 1898, 31, 
1193—1199. Compare Abstr., 1896, i, 267).—Pellotine not only con- 
tains two methoxy-groups, but a methyl group combined with nitrogen, 
and has the formula ©,,H,,O(OMe),NMe. The hydriodide crystal- 
lises in small, yellowish prisms and is readily soluble in water. 

The alkaloids of Anhalonium Lewinii, Mezcaline hydrochloride, crys- 
tallises in slender, white needles, whilst the hydriodide forms large, 
transparent plates, and the awrochloride long prisms. The methiodide, 
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C,,H,,NO,,Mel, crystallises in colourless prisms melting at 174°, and 
yields a methochloride, the platinochloride of which crystallises in yellow 
needles. Mezcaline contains a methyl group united with nitrogen, and 
has the formula C,H,(OMe),NMe. It is converted by potassium per- 
manganate into an acid which contains nitrogen, and crystallises in 
long, white needles melting at 169°. 

Anhalonidine melts at 154°, and is optically inactive, the optical 
activity previously observed having been due to an impurity. The 
hydrochloride, sulphate, and hydriodide are all anhydrous and erystallise 
well, whilst the aurochloride melts at 152°. Anhalonidine, as previously 
stated, containstwomethoxy-groups, but does not contain a methylimido- 
group or a hydroxyl group. 

Anhalonine hydriodide forms yellowish needles, whilst the awro- 
chloride is a heavy, microcrystalline powder. As a secondary base, 
anhalonine forms a mitroso-compound, C,,H,,NO,*NO, which erystal- 
lises in colourless prisms melting at 59°. The base is converted by 
methylic iodide into methylanhalonine hydriodide, C,,H,,NO,,HI, which 
forms spherical aggregates of white needles, whilst the corresponding 
hydrochloride crystallises in white needles, and forms a crystalline 
aurochloride and platinochloride. The free base crystallises from ether 
in thin plates, and unites with methylic iodide to form methylanhalonine 
methiodide, which melts at 210° and yields a methochloride, the platino- 
chloride of which crystallises in needles. 

Lophophorine has hitherto only been obtained as an oil, and in very 


smallamount. The hydrochloride, C,,H,,NO,,HCI, is optically inactive, 
and crystallises in microscopic needles. The base does not contain a 
methylimido-group, and is isomeric with methylanhalonine. 


A. H. 


What is Osborne’s Diastase? By Auaustin WROBLEWSEI (Ber., 
1898, 31, 1127—-1130).—A reply to Osborne (this vol., i, 286). 
C. F. B. 


Chemical Nature of the Amylolytic Ferments. By Avaustin 
Wrostewski (Ber, 1898, 31, 1130—1136).—Diastase.—When 
ammonium sulphate was added to an aqueous solution of impure dias- 
tase, a turbidity was produced when the solution contained about 50 per 
cent. of the sulphate and flakes of araban separated. More ammonium 
sulphate was then added until 60 per cent. was present ; the precipi- 
tate then produced was a mixture of the pentosan with diastase. The 
second filtrate was saturated with ammonium sulphate ; the precipi- 
tate now formed consisted of diastase only ; 1 drop of a solution of it 
acted so vigorously on 0°1 gram of soluble starch, that after 2—3 
minutes a blue colour could be obtained no longer with iodine. A 
specimen of this diastase was purified by dissolving it in water, sepa- 
rating it from ammonium sulphate by dialysis of the solution, and 
precipitating it with alcohol and ether ; it contained 16°53 per cent. 
of nitrogen after this treatment. An aqueous solution of this diastase 
is not coagulated by boiling, even when acetic or hydrochloric acid 
in not too large amount has been added. It is precipitated by tannic 
acid, but the precipitate is soluble in very weak alkali, and this solu- 
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tion retains the power of hydrolysing starch. Diastase is a proteid, 
and is most nearly allied to the proteoses. 

Takadiastase.—Vhis substance, obtained by cultivating the fungus 
Aspergillus oryze on wheat chaff, contains 44 per cent. of ash, chiefly 
phosphates ; the rest consists of carbohydrates, proteids, and other 
substances. It was digested in water in the cold, the filtered solution 
was precipitated with alcohol, and the precipitate dissolved in water 
and treated much as above. A yellow substance was obtained even- 
tually ; it hydrolysed starch, and had the character of a proteid. 

Invertin.—This substance, obtained from yeast, was separated from 
carbohydrates in the same way as takadiastase. One drop of its solu- 
tion inverted 3 grams of cane-sugar in 3 minutes at 38°; it has the 
character of a proteid. C. F. B. 


Oxyproteic Acid, a New Constituent of Urine. By Sranisias 
BonDzYNSKI and Rupour GorTiies (Chem. Centr., 1897, ii, 619—620 ; 
from Centr. med. Wiss., 35, 578—580).—The barium salt of oxyproteic 
acid, C,,H,,N,,0,,8, is prepared from human or dogs’ urine by adding 
10 c.c. of 20 per cent. sulphuric acid to each litre of the concentrated 
syrupy urine and then 5 times the volume of alcohol, the filtrate is 
diluted with water, heated with barium hydroxide in excess, the 
barium removed by carbonic anhydride, the alcohol evaporated, the 
solution filtered, the filtrate concentrated, and then poured into 4 or 5 
times its volume of alcohol. The flocculent precipitate so obtained is 
purified by dissolving in water and again precipitating with alcohol. 
In order to further purify the salt, the author makes use of the pro- 
perty which the acid possesses of being precipitated by mercuric 
nitrate or sulphate. The bariwm salt is a white, hygroscopic powder, 
is very soluble in water and insoluble in absolute alcohol. Salts of the 
alkalis and heavy metals could not be obtained in a pure state. Oxy- 
proteic acid is obviously an oxidation product of albumin, and is 
probably analogous to the substance obtained by Maly by oxidising 
egg-albumin with permanganate, and to Schmiedeberg’s oxyalbuminic 
acid. The acid, which was not obtained in the free state, neither gives 
the xantho-protein test nor the biuret reaction, and is not precipitated 
by phosphotungstic acid or by mercuric chloride. With Millon’s 
reagent it gives a faint chamois-yellow coloration. The sulphur is not 
contained in the acid in a form which can easily be eliminated. No 
tyrosine is obtained by the action of sulphuric acid. 

Mercuric nitrate precipitates from the urine of dogs which have been 
abundantly fed on flesh about 2°5 per cent. of the total nitrogen as 
oxyproteic acid, and the quantity of acid calculated from the barium 
salt amounts to about 10 grams per litre of urine. In human urine, 
2—3 per cent. of the total nitrogen is in the form of this acid, and about 
3—4 grams are eliminated in 24 hours. In cases of phosphorus 
poisoning in dogs, the amount of this acid increases considerably. 

So-called Oxyproteic Acid, a Constituent of Urine. By 
Gustav Téprer (Chem. Centr., 1897, ii, 956—957 ; from Centr. med 
Wiss., 35, 705—707).—Bondzyiiski and Gottlieb’s oxyproteic acid 
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(preceding abstract) is identical with the substance prepared by the 
author (Wien. klin. Woch., 1892, No. 3) from urine, by precipitating 
with phosphotungstic acid, then removing this acid with barium 
hydroxide, and finally precipitating the barium compound with alcohol, 
or by treating the urine with copper sulphate and alkali or baryta and 
then precipitating the barium salt with alcohol. According to the 
author, Bondzynski and Gottlieb have over-estimated the amount of 
this substance present in urine as their barium precipitate contained 
uric acid, creatinine and xanthine substances, and they are also wrong 
in stating that this substance ‘has been hitherto determined as urea, 
for by Mérner and Sjéqvist’s method it is separated from the urea. 
This acid is precipitated by alcoholic mercuric chloride, but not by 
tannic acid or by potassium mercury iodide. EK. W. W. 


Sulphur in Proteids. By Friepricu N. Scnuuz (Zeit. physiol. 
Chem., 1898, 25, 16—35).—It is well known that the sulphur in 
proteids is partly removable by boiling with alkali, and partly not so. 
The proportion between these amounts is variously given by different 
observers. In the present research, the method used is a modification 
of Fleitmann’s in which metallic zinc is added to the boiling alkali to 
prevent oxidation. 

Treated in this way, thioacetic acid and thiourea yield the whole of 
their sulphur ; thiosulphates, cystin, and cystein yield about half. 

The following results (given in percentages) were obtained with 
proteids ; in the case of the three first named, the proteid used was in 
the crystalline condition. With the exception of the egg-albumin, the 
preparations were made from horses’ blood. 


Serum- 
albumin. 


Egg- 
albumin. 


Hemo- 
globin. 


Globin. 


Serum- 
globulin. 


1°89 
1°28 
3 : 2°03 


1°18 
0°49 
2:0°83 


0°43 
0°19 
2:0°88 


0°42 
0°2 
2:0°95 


1°38 
0°63 
2:0°91 


W. D. H. 


Cleavage Products of Proteids. I. Constituents of Witte’s 
Peptone. By Orro Foutn (Zeit. physiol. Chem., 1898, 25, 152—164). 
—From Witte’s ‘peptone’ pure protoalbumose may be prepared by 
precipitating the heteroalbumose by dialysing away the salts. From 
the filtrate, protoalbumose is precipitated as its copper compound, from 
which the copper is subsequently removed ; it agrees in its properties 
with Kiihne’s protoalbumose. By lead acetate, it is broken up into 
two substances, one of which is similar to, or identical with, Meissner’s 
meta-peptone or Kiihne’s acro-albumose; the second substance is 
present in smaller quantities and has yet to be investigated. After 
the removal of the protoalbumose, the last traces of which are got rid 
of by the addition of alcohol, saturation with ammonium sulphate 
precipitates the deuteroalbumose. This substance when pure is 


ee 2 tk i es 


ORGANIC CHEMISTRY. 503 


free from the loosely combined sulphur which blackens lead acetate 
In fact, the amount of sulphur altogether is so small (0°25 per cent.) 
that it may be due to contamination with impurities. 

The ‘so-called true peptone in Kiihne’s sense is regarded as non- 
existent, but as a mere residue of albumoses. This view has been 
previously expressed by Pekelharing (Centr. f. Physiol., 'T, 43). 

Ww. D 


. 


Action of Halogens on Proteids. By F. GowLanp Hopxins and 
Sranistaw N. Pinxus (Ber., 1898, 31, 1311—1326).—Proteids in 
solutions of 0°6—5-0 per cent. strength absorb bromine readily at the 
ordinary temperature ; no noticeable rise of temperature occurs, and 
the bromine is simply absorbed at first; only when excess has been 
added does a precipitate separate. In the case of protoalbumose and 
deuteroalbumose, the temperature must not exceed 5° during bromina- 
tion, otherwise the precipitate forms resinous lumps. 

The reaction has been studied in greatest detail in the case of egg- 
albumin. This substance absorbs chlorine and iodine also; in the 
last case a temperature of 35—40° is necessary in order to produce a 
precipitate. The halogen acid formed can take no part in the reaction, 
for the same products are obtained with bromine and chlorine when 
potassium bromate or chlorate respectively is present, in which case 
no halogen acid can be formed. The original precipitate obtained with 
bromine contains 14°04 per cent. Br; after dialysis, 10°54. Three 
ways of purifying it were adopted, each way leading to a different 
product. (I) It was dissolved in 1 per cent. sodium carbonate solution, 
precipitated with 2 per cent. acetic acid, dialysed, washed with alcohol 
and ether, and dried under diminished pressure; it then formed a 
yellowish, amorphous powder ; percentage of Br, 3°84—4-02 in dif- 
ferent samples. (II) It was dissolved in hot alcohol and the solution 
run into cold ether, the precipitate was washed with ether and dried, 
when it formed a yellowish, amorphous powder containing Br, 
10°69—10-98 per cent. (III) It was dissolved in alcohol, and bromine 
was added to this solution, which was then run into ether containing 
bromine ; the precipitate was washed with ether and dried ; it formed 
a reddish-white, amorphous powder, Br, 14°82—15-01. Any of the 
three products can be converted into the others by treating it in the 
way by which the latter were obtained. The mean percentage of 
bromine is quoted below, as also that of chlorine and iodine in products 
prepared by similar methods; it will be noticed that these numbers 
stand to each other roughly in the ratio of the atomic weights of the 
respective halogens, which indicates a similarity of constitution in the 
products. 

Chlorine. Bromine. Todine. 


1°89 per cent. 3°92 percent. 6°28 per cent. 
3°60 - 10°82 po 17°94 - 
6°07 9 14°91 i. — 

These products in all cases form a horny mass, resembling dried 
white of egg, when they are dried slowly. They intumesce and car- 
bonise at 160—200°, evolving halogen acid ; they have an astringent, 
bitter taste ; they do not dialyse, either from dilute alkaline or from 
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alcoholic solution ; they give the xanthoprotein and biuret reactions, 
but not Millon’s or Adamkiewicz’s ; they are’ pronounced acids, dis- 
placing carbonic acid, and they form insoluble salts with heavy metals ; 
when submitted to digestion, they yield substances which dialyse, have 
the character of peptones, and contain halogen ; the pancreatic diges- 
tion is rapid, but the peptic is slow, on account of the very slight 
solubility of the substances in acids. 

As method III gave the most concordant results, it was adopted for 
further work. A number of proteids were treated by this method ; 
the results are tabulated below. 


Protein. Method of preparing the proteid. Bromine. Ash. 


Per cent. Per cent. 
Egg-albumin Diluted with water 15°00 a 
Cryst. ,, 

Fraction 1.......| 15°29 

| 16°48 

| | According to Hofmeister .......... 15°67 
12°64 
” 5.. 12°79 
Serum-albumin 1.|" Fractionated with (NH,),80,, end 
fraction 12°61 
2.! Salted out with (NH,),SQ,.......... 12°15 
_ 3.) According to Hammarsten 12°94 
Serum-globulin 1.) Half-saturated with (NH,),SQ,..... 14°03 
2.) Saturated with MgSO, 13°92 

, Precipitated by diluting with water. 13°53 
Casein Dissolved in ammonia, precipitated 
with acetic acid 11°17 
Protoalbumose ....) (Griibler) 16°30-17°12 
Deuteroalbumose.| (Griibler) ...........sssceceeesseeeeeeees 17°63 


lit 


~ 
w 
bo 


C. F. B. 


Production of a Mucinoid Substance by Bacteria. By ALBERT 
CHarRIN and ALEXANDRE DeEsGREz (Compt. rend., 1898, 126, 596—598). 
—When Bacillus pyocyanicus is cultivated in beef broth prepared 
in the usual way, the liquid often becomes viscous and yields a preci- 
pitate with alcohol, acetic acid, inorganic acids, sodium chloride, and 
magnesium sulphate, which is soluble in excess of the inorganic acids, 
and also dissolves in solutions of alkali hydroxides or carbonates. 
Its formation depends on the presence of beef extract, but has no 
relation to the production of pyocyanin. The precipitate produced by 
alcohol swells up in water and forms a pseudo-solution which can pass 
through a filter; it contains sulphur, and in general characters 
resembles the mucinoids. A solution in dilute sodium carbonate 
solution when injected subcutaneously into the ear of a rabbit, pro- 
duces diarrhea and intramuscular hemorraghia, resulting in death. 
The formation by bacteria of a substance analogous to those produced 
by the cells of higher organisms is of special interest, and may play 
an important part in inflammations of the mucous membrane. Other 


bacteria seem to have the same power as Bacillus pyocyanicus. 
C. H. B. 
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Organic Chemistry. 


Some Aliphatic Nitro-compounds. By Louis Henry (Rec. Trav. 
Chim., 1898, 17, 1—26).—Witroethylic alcohol, NO,*CH,*CH,°OH, 
which cannot be obtained by the partial condensation of formaldehyde 
with nitromethane (compare this vol., i, 5), is conveniently prepared 
by dissolving ethylenic iodhydrin (86 grams) in three times its volume 
of ether, and leaving the solution in contact with silver nitrite 
(90 grams) during 1} hours at the ordinary temperature, the mixture 
finally being gently heated. A similar method was adopted by Meyer 
and Demuth (Abstr., 1889, 360 ; 1890, 857), but on account of their 
employing impure ethylenic iodhydrin, they were unable to obtain a 
product having a definite boiling point. Nitroethylic alcohol is a 
colourless liquid, with a pungent odour and sharp taste, which boils 
at 119—120° under a pressure of 35 mm., and at 194°, with slight de- 
composition, under a pressure of 765 mm. ; it hasa sp. gr. = 1°270 at 
15°, its vapour density is 3-06 (calc. 3°14), and it does not solidity at — 80°. 

Nitropropylene, CH,:CH*CH,°NO,, prepared by leaving a cooled 
ethereal solution of allylic bromide in contact with silver nitrite 
during 1} hours, and subsequently fractionating the product under 
reduced pressure, is a colourless, mobile liquid, with a pungent 
odour similar to that of allylic bromide, and a bitter taste; it has a 
sp. gr. = 1:051 at 21°, the vapour density is 3°08 (calc. 3°00), and it boils 
at 87—89° under a pressure of 180 mm., and at 125—130° under 
760 mm. ; in the latter case, an explosion generally occurs when the 
temperature reaches 130°. It is evident, from the properties given, 
that the nitropropylene described by Meyer and Askenasy (Abstr., 
1892, i, 1062) was highly impure. 

aa-Chloronitroethane, prepared by passing chlorine into nitroethane 
dissolved in a slight excess of moderately concentrated caustic soda, 
or by adding the latter solution to carbon tetrachloride saturated with 
chlorine, is a colourless liquid which hoils at 124—125° (758 mm.), 
has a sp. gr. = 1:247 at 7°5°, a vapour density = 3°63 (calc. 3°78), 
and is soluble in alkalis; it condenses readily with formaldehyde, 
BB-chloronitropropylic alcohol (this vol., i, 5) being obtained. 

aB-Chloronitroethane, CH,Cl‘CH,"NO,, formed together with its 
isomeride, chlorethylic nitrite, on heating ethylenic chloriodide with 
an excess of silver nitrite, is a colourless liquid which boils at 105° 
under a pressure of 72 mm., and at 173—174° under the ordinary 
pressure ; its sp. gr. = 1°405 at 7°, and its vapour density = 3°54 
(cale. 3°78). 

Of the five possible chloronitropropanes, the compounds 

NO,°CH,: CHCI-CH, 
and CH,Cl-CH,*CH,*NO, have already been described; the latter 
(Abstr., 1897, i, 1), on being heated in a closed vessel with concen- 
trated hydrochloric acid, yields hydroxylamine hydrochloride, and 
B-chloropropionic acid, which melts at 40—41°. The compound 
CH,Me-CHCI-NO, is described in the following abstract, whilst that 
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having the formula CH,Cl-CHMe:NO, is formed by the action of phos: 
phorus pentachloride on the corresponding alcohol, OH-CH,"CHMe:NO, ; 
it is a colourless liquid which is insoluble in water, and boils at 
170—174° under a pressure of 155 mm., and at 94° under 46 mm.; 
its sp. gr. = 1:200 at 18°. B8-Chloronitropropane, CH,’ CMeCI-NO,, 
prepared by passing chlorine into secondary nitropropane dissolved in 
an equivalent quantity of aqueous potassium hydroxide, is a colourless 
liquid, with an agreeable odour, and is insoluble in water, but soluble 
in alcohol or ether ; it boils at 18383—134° (758 mm.), has a vapour 
density = 4:12 (cale. 4°26), and a sp. gr. = 1179 at 16°. As a con- 
sequence of its structure, it neither dissolves in alkalis nor condenses 
with aliphatic aldehydes. 

Tetrachloronitropropane, CCl,* CHCl: CH,*NO,, prepared by the action 
of phosphorus pentachloride on the corresponding trichloronitroiso- 
propylic alcohol, is a somewhat viscous liquid, with an odour re- 
sembling that of chloropicrin ; it boils at 108—109° under a pressure 
of 28 mm., at 199—200° under 767 mm. ; and has a sp. gr. = 1°580° 
at 11°, and a vapour density = 7°70 (calc, 7°84). 

In conclusion, the author discusses the relation between the boiling 
point and structure of a number of halogen-substituted nitro- 
parafiins. W. A. D. 


Derivatives of Primary Nitropropane. By J. Pauwets (Rec. 
Trav. Chim., 1898, 17, 27—49).—Primary nitropropane is best pre- 
pared (compare V. Meyer and Rilliet, this Journal, 1873, 261) by 
gradually adding normal propylic iodide to finely powdered silver 
nitrite suspended in ether, and finally heating for a short time on the 
water bath ; it boils at 130—131° under a pressure of 765 mm., and 
has a sp. gr. = 1:009 at 12°, and = 0:9999 at 165°. On mixing 
nitropropane (1 mol.) with an aqueous solution of formaldehyde 
(1 mol.) and adding a small piece of potassium carbonate, rapid 
combination takes place, secondary mnitro-normal butylic alcohol, 
NO,: CHEt: CH,” OH, being formed ; this is a nearly colourless liquid, 
with a pungent odour and bitter taste; it boils at 127—130° 
under 35 mm. pressure, has a sp. gr. = 1:1365 at 11°5°, and dissolves 
somewhat sparingly in water, but easily in alcohol, ether, and acetic 
acid. The vapour density is 2°60, instead of 4:11, owing probably to 
dissociation ; the molecular weight, however, determined by the cryo- 
scopic method, using water and acetic acid as solvents, is normal. The 
sodium derivative, NO,*CNaEt:CH,°OH, of the alcohol is a white 
substance, insoluble in alcohol, but easily soluble in water ; the si/ver 
salt, precipitated from the latter solution by silver nitrate, is a white 
powder soluble in ammonia; the mercurous salt is greyish-white, the 
copper salt green, and the mercuric and ferric salts red. 

Since nitrobutylic alcohol contains the group ‘CH:NO,, it readily 
condenses with formaldehyde (1 mol.) to form a glycol (2-methylol-2- 
nitro-1-butanol), NO,* CEt(CH,*OH)*CH,°OH ; the same product can 
also be obtained directly from nitropropane by condensation with 
2 mols. of formaldehyde. It crystallises in white needles, melts at 
57—58°, and is easily soluble in water, alcohol, and ether. 

Nitrobutylic alcohol readily reacts with phosphorus pentachloride 
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to form 2-nitro-1-chlorobutane, NO,* CHEt’CH,Cl, a highly refractive, 
greenish-yellow liquid, which boils and partially decomposes at 190° 
(760 mm.), and has a sp. gr. = 1'165 at 21°, and a vapour density 
= 4°82 (calc. 4°75). Nttrobutylic nitrate, NO,-CHEt*CH,-NO,, is a 
yellowish, somewhat viscous liquid, which has a sp. gr. = 1°242 at 
15:5°. Nitrobutylic acetate, NO," CHEt*CH,°OAc, boils at 130° under 
35 mm. pressure, and has a sp. gr. = 10807 at 21°, and a vapour 
density = 6°19 (calc. 5°56). 

Methyl-B-nitropropylearbinol, NO, CHEt:CHMe-OH, obtained by 
the condensation of primary nitropropane with acetaldehyde, is a 
colourless liquid which is soluble in water, alcohol, and ether, and 
boils at 120° under 37 mm. pressure, and at 130° under a pressure of 
54 mm.; it has a sp. gr. = 1:075 at 15°5°, and its vapour density is 
4°34 (calc. 4°59). 

aa-Chloronitropropane, NO,*CHEtCl, prepared by passing chlorine 
through a solution of primary nitropropane in an equivalent quantity 
of aqueous caustic potash, is a colourless, mobile liquid which boils at 
141—143° (761 mm.), and has a sp. gr. = 1205 at 15°, and a vapour 
density = 4°26 (calc. 4:27). It condenses readily with formaldehyde, 
forming Bf-chloronitrobutylic alcohol, OH*CH,* CCl(NO,)-CH,Me, a 
colourless, viscous liquid, which boils at 145—150° under a pressure 
of 76 mm., has a sp. gr. = 1°229 at 15°, a vapour density = 5°13 
(calc. 5-30), and is easily soluble in water, alcohol, and ether. 

W. A. D. 


Derivatives of Primary Nitroisobutane. By Antoine Suaw 
(Rec, Trav. Chim., 1898, 1'7, 5|0—65).—When isobutylic iodide is left 
at the ordinary temperature with a slight excess of silver nitrite, a 
yield of 50—70 per cent. of the calculated quantity of primary nitro- 
isobutane, NO,*CH,*CHMe,, is obtained; if, however, isobutylic 
bromide is employed, and the mixture heated, the yield is only 25—30 
per cent. of the nitro-compound, 50 per cent. of isobutylic nitrite 
being formed. Primary nitroisobutane has a sp. gr.=0°9870 at 15°; 
on passing chlorine through its solution in aqueous caustic potash, 
it is converted into aa-chloronitroisobutane, NO,*CHCIl‘-CHMe,, a 
colourless mobile liquid, which boils at 151—152° (750 mm.), has a 
sp. gr.=1'147 at 13°, a vapour density =4°58 (calc. 4°74), and is 
insoluble in water but easily soluble in ether and alcohol, 

B-Nitroisobutylearbinol, OH*CH,*CHPr*-NO,, prepared by adding 
a small piece of potassium carbonate to a mixture of nitroisobutane 
and aqueous formaldehyde in molecular proportion, is a colourless 
liquid which boils at 138—139° under a pressure of 38 mm., has a 
sp. gr.=1:0966 at 13°, a vapour density=4°12 (calc. 4°19), and is 
sparingly soluble in water, but easily in alcohol and ether. The 
sodium derivative, C;H,,NO,Na, forms white, deliquescent crystals, 
the copper derivative is green, the mercwrous derivative greyish-black, 
and the tin, silver, and bariwm derivatives white. aB-Chloronitroiso- 
pentane, CH,Cl-CHPr*-NO,, prepared by the action of phosphorus 
pentachloride on £-nitroisobutylcarbinol, is a colourless liquid which 
is insoluble in water, soluble in alcohol and ether, boils at 163—170° 
(758 mm.), and has a sp. gr.=1'0416 at 15°, and a vapour density 
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= 5°09 (cale. 5°23). The acetate of B-nitroisobutylcarbinol, prepared 
by heating the latter with acetic anhydride, is a yellowish liquid which 
boils at 159—168° under a pressure of 38 mm., and has a sp. gr.= 
1:0896 at 13°. The corresponding nitrate, NO,-CHPr*-CH,:NO,, 
has a sp. gr. = 1°2373 at 15°. 

A glycol, NO,*CPr8(CH,°OH),, is formed by the condensation of 
primary nitroisobutane with two molecules of formaldehyde, or, more 
conveniently, by condensing 1 mol. of the latter with 8-nitroisobutyl- 
carbinol ; it crystallises from water, on slow evaporation, in white 
plates, and has a normal molecular weight in aqueous solution. 

Methyl-a-nitroisobutylearbinol, the condensation product of nitro- 
isobutane with acetaldehyde, has already been described (this vol., i, 5). 

BB-Chloronitroisobutylearbinol, OH*CH,° CClPr6*NO,, prepared from 
aa-chloronitroisobutane, NO,*CHC1Pr*, and formaldehyde, is a colour- 
less liquid which boils at 153° under a pressure of 36 mm., has a 
sp. gr.=1:2587 at 13°, a vapour density =5°73 (calc. 5°77); and is 
insoluble in water, but soluble in alcohol and ether. 

Attempts to prepare definite substances by condensing acraldehyde 
with the nitroparaflins failed, products being obtained which could 
neither be crystallised nor distilled. W. A. D. 


Glycol and Aldol from Isobutaldehyde and Isovaleraldehyde. 
By Moriz Litienrerp and Sieerriep Tauss (Monatsh., 1898, 19, 
61—76. Compare next abstract)—The glycol, C,H,,0,, prepared 
according to Swoboda and Fossek’s directions (Abstr., 1891, 31), is a 
crystalline substance melting at 79—80°, and boiling at 231—232° 
under atmospheric pressure, or 135° under a pressure of 16 mm. 
When oxidised with potassium permanganate in neutral solution, it 
yields a crystalline hydroxy-acid, C,H,,0,, melting at 69—70°, and 
probably also isopropyl isobutyl ketone. When the hydroxy-acid is 
oxidised with potassium permanganate in acid solution, or when heated 
with dilute sulphuric acid in sealed tubes for 8 hours at 140—150°, 
it is converted into a mixture of isobutyric and isovaleric acids. This 
supports Lieben’s statement (Monatsh., 1897, 18, 76, 85) that the 
substance is a primary secondary B-glycol, and not a disecondary glycol. 

Swoboda and Fossek (loc. cit.), by the action of sulphuric acid, ob- 
tained from the glycol two isomeric substances, the one of higher 
boiling point having a molecular weight twice as great as that of the 
one of lower boiling point. The authors find that oxidation of the 
latter with potassium permanganate or dichromate gives no satis- 
factory clue as to its nature, for working under very varying 
conditions they obtained only small amounts of volatile acids, acetone, 
and unchanged material. 

The substance of higher boiling point is completely charred when 
heated in sealed tubes with sulphuric acid for 8 hours at 120—140°. 

A mixture of isobutaldehyde and isovaleraldehyde, when treated 
with a saturated solution of potash, or when fused with potash, yields 
a thick syrupy liquid which cannot be distilled, as it at once splits up 
into a mixture of the two aldehydes, as it also does on treatment with 
sodium acetate. The substance, probably an aldol, is colourless, 
insoluble in water readily soluble in alcohol and ether, and does not 
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solidify when cooled in a freezing mixture. It reacts with hydroxyl- 
amine to form a very thick, colourless oil, probably the oxime, 
C,H,,NO,, boiling at 150—152° under a pressure of 20 mm. 

The aldol is not acted on by aluminium amalgam, but when treated 
with potassium permanganate, yields the hydroxy-acid, C,H,,0,, alluded 
to above. A. W.C 


Aldol and Glycol from Isobutaldehyde and Acetaldehyde. 
By Moriz Livrenretp and Siecrriep Tauss (Monatsh, 1898, 19, 
77—89. Compare preceding abstract).—The substance prepared by 
Swoboda and Fossek (Abstr., 1891, 31) by the condensation of 
acetaldehyde and isobutaldehyde and then termed methylisopropyl- 
ethyleneglycol, is now shown to be a primary secondary f-glycol. The 
condensation, which does not take place readily, yields from 2—10 per 
cent. of the glycol, C;H,,0,, as a thick liquid boiling at 118° under a 
pressure of 21 mm. or 208° (uncorr.) at atmospheric pressure. It does 
not solidify in a freezing mixture, although Fossek expressly states 
that it does solidify when cooled to 0°. By the action of aqueous 
potash on a mixture of acetaldehyde and isobutaldehyde, an aldol, 
C,H,,0.,is formed as a thick, colourless liquid, with pleasant odour and 
bitter taste, boiling at 88—90° under a pressure of 22 mm.; it could 
not be made to solidify. When heated with sodium acetate in sealed 
tubes at 80—90° for some hours, it is converted into isobutaldehyde 
and crotonaldehyde. It yields an oxime as a colourless, thick liquid 
with a peculiar and characteristic odour ; it boils at 137—139° under 
a pressure of 19 mm., and, when heated with acetic anhydride, yields 
the monacetyl derivative of the corresponding nitrile as a colourless 
liquid boiling at 105° under a pressure of 16 mm. When hydrolysed 
with concentrated potash, a hydroxy-acid, C,H,,0,, is produced as a 
yellowish oil with a strong acid reaction. 

The aldol is readily oxidised by potassium permanganate, giving the 
same hydroxy-acid, and also methyl isopropyl ketone; on reduction 
with aluminium amalgam, the glycol, C,H,,0,, is produced. When the 
glycol is treated with dilute or concentrated sulphuric acid, an oil 
smelling like camphor is obtained, which, on distillation, yields two 
fractions boiling at 105—105° and 210°. The substance of lower 
boiling point is probably trimethyltrimethylene oxide, but no definite 
results have so far been arrived at. A. W. C. 


Glycerol Compounds of Copper with Alkali Metals. By 
FriepRicH BULLNHEIMER (Ber., 1898, 31, 1453—1457).—A compound, 
2C3H,0,CuNa + EtOH + 9H,O, was prepared by mixing 5 grams of 
copper hydroxide, 15 c.c. of water, 25—3 grams of glycerol, and 
3 grams of pure caustic soda, allowing the mixture to remain in a 
closed vessel till a solution had been formed, adding 50 c.c. of alcohol 
(96 per cent.), filtering, adding more alcohol (about 30 .c.) until a 
turbidity appeared, and then allowing to remain. The compound 
crystallises in small but long prisms, blue in colour; at 100°, under 
diminished pressure, it loses alcohol and water, 2C,H,O,CuNa + 3H,O 
remaining (the substance analysed was dried under diminished pressure, 
but in the absence of a drying agent); it absorbs carbonic anhydride 
from the air, copper carbonate being formed. 
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Another compound, C,H,O,CuNa + 3H,0, was obtained by dissolving 
3 grams of copper nitrate in 1 gram of glycerol and 2 c.c. of water, 
diluting to 100 c.c. with aleohol (96 per cent.), warming to 70°, adding 
5 c.c. of a solution of 2°5 grams of caustic soda in water, shaking for 
a little while, pouring off the hot, nearly clear deep blue solution 
from the dark green, slimy deposit, and allowing it to remain in a 
closed vessel. It crystallises in blue, hexagonal plates, with an angle 
of about 60°; it absorbs carbonic anhydride and water from the air ; 
its solution in water deposits cupric oxide when boiled. 

A compound, O,H,O,CuLi+6H,O0, was obtained by dissolving 
4 grams of lithium hydroxide in a hot mixture of 60c.c. water and 
60 ¢.c. alcohol (96 per cent.), adding a solution, saturated at 60°, of 
copper acetate in 25 c.c. water, 50 c.c. alcohol, and 2 grams of glycerol, 
filtering the hot solution, diluting it with 200 c.c. aleohol and 60—80 
c.c, ether, and allowing it to remain at 0°. The compound crystallises 
in elongated, hexagonal plates. C. F. B. 


The Glucoses formed from Chagual Gum. By Enrnsr 
WInTERSTEIN (Ber., 1898, 31, 1571—1573).—-Chagual gum, the product 
of a monocotyledonous plant, dissolves in water to a large extent; the 
solution is only feebly dextrorotatory, and does not reduce Fehling’s 
solution. When oxidised with nitric acid of sp. gr.=1°15, the gum 
yields 21 per cent. of mucic acid; when distilled with 12 per cent. 
hydrochloric acid, it yields 24 per cent. of furfuraldehyde; it must, 
then, be capable of yielding 28°5 per cent. of galactose, and 45 per cent. 


of pentose. The best yield of carbohydrates was obtained by boiling 
the gum for 4—5 hours with 5 per cent. sulphuric acid in a reflux 
apparatus; the portion of the product more soluble in strong alcohol 
was xylose, the less soluble portion appeared to be a mixture of 
i-galactose with a little d-galactose. C, F. B. 


Double Salts containing Selenium. By James F. Norris 
(Amer. Chem. J., 1898, 20, 490—508).—Selenium tetrachloride is 
decomposed by water even in presence of strong hydrochloric acid, and 
is incapable of forming double salts with ammonium chloride. Muth- 
mann and Schifer have shown that the only double compound obtain- 
able with selenium and ammonium chloride has the composition 
2Se0,,NH,Cl+2H,O (Abstr., 1893, ii, 318). In the case of double 
salts containing dimethylamine and trimethylamine, the author finds 
that the introduction of the alkyl groups has a marked influence on 
the stability of the selenium haloids, and that salts containing SeOCl, 
are capable of existence. 

Salts with Trimethylamine.—The salt SeOCl,,NMe,,HCl, prepared 
by mixing a strong hydrochloric acid solution of trimethylamine 
with excess of selenium tetrachloride, can be obtained in well-defined, 
colourless, monoclinic plates; it is hygroscopic and very soluble in 
water, hydrochloric acid, and alcohol. 

The sal¢é SeOCl,,Se0,,2NMe,,HCl+H,O, obtained from the preced- 
ing salt by recrystallising it from alcohol and ether containing no 
hydrochloric acid, forms colourless, semi-transparent plates. 

In making these chlorides, selenium dioxide and hydrochloric acid 
may be employed instead of the tetrachloride. 
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The salt SeBr,,SeOBr,,2NMe,,HBr, obtained by mixing selenium 
tetrabromide with trimethylamine hydrobromide, dissolved in dilute 
hydrobromic acid and evaporating the solution, crystallises in long, 
red needles or in deep red orthorhombic crystals ; it is stable in a 
dry atmosphere. 

The salt SeBr,,2NMe,,HBr is obtained when a solution containing 
an excess of trimethylamine hydrobromide is evaporated, rejecting the 
crystals first formed ; it forms large, red octahedra. The correspond- 
ing double haloids of ammonium, potassium, and rubidium with 
selenium bromide also crystallise in octahedra. The first crop referred 
to above also contains greenish-brown needles, which are probably those 
of another double bromide which has not hitherto been obtained pure. 

The salt SeBr,,2(NMe,,HBr,) crystallises in stout, dark-red needles 
when bromine is added to a hot saturated solution containing 1 mole- 
cular proportion of selenium tetrabromide and two of trimethylamine 
hydrobromide in dilute hydrobromic acid. Two atomic proportions of 
bromine are liberated when it is dissolved in water. 

The salt SeBr,,2(NMe,,HBr,),NMe, separates in red crystals 
when a solution containing selenium tetrabromide, bromine, and a 
large excess of trimethylamine hydrobromide is allowed to evaporate ; 
it also loses bromine when dissolved in water. 

Salts with Dimethylamine.—The salt 2SeOCl,,3NHMe,,HCI is de- 
posited in monoclinic crystals from a solution containing 2 molecular 
proportions of selenium tetrachloride (or selenium dioxide) and one of 
dimethylamine hydrochloride in strong hydrochloric acid ; it is deli- 


quescent, and dissolves readily in water, alcohol, and hydrochloric acid. 

The salt SeO,,NHMe,,HCl is obtained in stout, colourless prisms 
when a solution of the preceding salt is crystallised from alcohol and 
ether. Dimethylamine resembles ammonia in forming a double salt 
containing selenium dioxide ; the corresponding trimethylamine salt 


does not exist. 

The salt 2SeBr,SeBr,3NHMe,,HBr érystallises in dark-brown, 
diamond-shaped plates when a concentrated hydrobromic acid solution 
containing dimethylamine hydrobromide and excess of selenium tetra- 
bromide is evaporated. The salt is decomposed by water with the 
liberation of selenium, and probably contains the elements of selenium 
monobromide, which is similarly decomposed in aqueous solutions. 

The salt SeBr,,2(/NHMe,,HBr) crystallises in bright red, prismatic 
needles when a dilute hydrobromic acid solution of selenium tetra- 
bromide and dimethylamine hydrobromide is evaporated. This com- 
pound can be obtained in monoclinic or triclinic prisms, whereas the 
other bromides of the type SeBr,,2MBr, containing potassium, rubi- 
dium, ammonium, and trimethylammonium, crystallise in octahedra. 

A third bromide crystallising like the trimethylamine compound in 
green needles is produced, but cannot be purified. 

The salt SeBr,,2(NHMe,,HBr,), prepared like the corresponding 
trimethylamine double salt, crystallises in dark red needles. 

The salt SeBr,,2(NHMe,,HBr,),NHMe,,HBr crystallises in deep 
brown prisms on adding bromine to a saturated solution of selenium 
tetrabromide and excess of dimethylamine hydrobromide in strong 
hydrobromic acid, G. T. M, 
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Preparation of a Synthetic Methylheptenone. By GrorcEs 
Leser (Bull. Soc. Chim., 1897, [iii], 17, 108—110).—Tiemann and 
Kriiger (Abstr., 1895, i, 645) were unable to isolate the methyl- 
heptenone, CHMe,*CH,*CH:CH:COMe, obtained by Barbier and 
Bouveault (Abstr., 1894, i, 224) by the condensation of isovaleralde- 
hyde with acetone, and stated that the principal product of the reaction 
was di-isovaleraldehyde, boiling at 190°. The author finds, however, 
that if a mixture of isovaleraldehyde (1 part), acetone (1 part), sodium 
hydroxide solution (1:10; 1 part), and water (3 parts) is kept in con- 
stant agitation for about 12 hours, and the supernatant liquid sub- 
jected to repeated fractional distillation, the methylheptenone boiling 
at 180° (corr.) is easily obtained in quantity, whilst the portion boiling 
above 180° is relatively small in amount. N. L. 


Action of Sodium on Ethylic Dimethylacetoacetate. By 
Max Conrap and Ricwarp Gast (Ber., 1898, 31, 1339—1344).— 
Ethylic malonate containing a minute quantity of dry hydrogen 
chloride in solution has little or no action on metallic sodium ; it is 
suggested that the reason why ethylic malonate dried by silicon tetra- 
chloride does not react with sodium (Nef, Abstr., 1892, 140) is the 
presence of small quantities of hydrogen chloride. 

Sodium does not react with methylic dimethylacetoacetate at the 
ordinary temperature, but at 95—100° the metal slowly dissolves, and 
at 115—125° the reaction proceeds vigorously and hydrogen is evolved. 

When methylic dimethylacetoacetate (86 grams) is heated in a reflux 
apparatus at 110—120° with metallic sodium (6°9 grams), and the 
heating continued for 2 hours, then neutralised with acid and pre- 
cipitated with water, and the ethereal layer fractionally distilled, the 
portion distilling below 100° consists chiefly of methylic isobutyrate. 
About 30 grams passes over at 220—240°, and the greater portion of 
this consists of ethylic-y-acetyldimethylacetoacetate, 

CH,Ac*CO-CMe,: COOCH,, 
boiling at 228—232°; it is a yellowish oil, miscible with alcohol, 
ether, or benzene in all proportions, and gives an intense red coloration 
with ferric chloride. Its sodtwm derivative, CH NaAc:CO:CMe,*COOMe, 
is obtained as a white, crystalline deposit when the ethereal salt is 
shaken with a solution of sodium methoxide in ether and methylic 
alcohol. The copper derivative, obtained by shaking a solution of the 
methylic salt in light petroleum with a solution of copper acetate, forms 
a pale blue, crystalline precipitate melting at 109°. The monoxime, 
obtained by heating a methyl alcoholic solution of the methylic salt 
with water, sodium carbonate, and sufficient hydroxylamine hydro- 
chloride to yield the dioxime, crystallises from methylic alcohol in 
colourless crystals melting at 115°. No dioxime could be obtained, a fact 
which appears to indicate that the methylic salt contains but one 
carbonyl group. When the ethereal salt is heated at 120° for several 
hours with dilute hydrochloric acid, it is decomposed into carbonic anhy- 
dride, methylic alcohol, and acetylisobutyrylmethane, CH,Ac*CO-CHMe,, 
which boils at 160—170°, and yields a copper derivative crystallising 
from its hot methy! alcoholic solution in glistening, blue needles melt- 
ing at 171°, Barium hydroxide induces a similar hydrolysis, When 
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10 grams of methylic y-acetyldimethylacetoacetate or methylic 
a-dimethyltriacetate (Collie) is mixed with 25 c.c. of concentrated 
ammonia, and the mixture kept first in a closed vessel for several 
hours and then heated on the water bath, about 6 grams of ¢trimethyl- 


diketotetrahydropyridine, co<GH ONE, or trimethyl-a-hydroxy- 


y-ketodihydropyridine, CO Ce HOS, is obtained ; this crys- 
tallises from hot ethylic acetate or benzene in well-developed prisms 
melting at 140°, but is readily soluble in hot water or in alcohol, but 
only sparingly in ether. When treated with an excess of phenylhydr- 
azine, it yields a monophenylhydrazone melting at 155°. J.J.8. 


Action of Ammonia on Ethylic Methylglyoximecarboxylate. 
By Kari Ersstetn (Arch. Pharm., 1898, 236, 150—152).—By the 
action of ammonia on ethylic methylglyoximecarboxylate, the amide 
of methylglyoximecarboxylic acid, NOH:CMe-C(NOH)-CO-NH,, and 
varying amounts of other compounds are formed according to the 
conditions of the experiment. In one case, a neutral substance, 
C,H,N,O,, was obtained, which decomposed at 181°, crystallised from 
hot water, and when heated with strong sodium hydroxide solution 
evolved ammonia and formed an acid melting at 135—140°. This acid 
the author regards as a stereoisomeride of oximidopropionic acid. 
When 1 part of ethylic methylglyoximecarboxylate is heated with 
8 parts of concentrated ammonia at 100°, the amide of methyl- 
glyoximecarboxylic acid, the amide of methylfurazancarboxylic acid, 

N°:CM 

eee H,) methylglyoxime, oximidomethyloxazolone, and a 
volatile acid with an odour like acetic acid are formed. The amide of 
methylglyoximecarboxylic acid crystallises from hot water in colour- 
less prisms, or plates, sinters at 180°, and decomposes and intumesces 
at 183°; it is easily soluble in alcohol, acetone, and hot water, sparingly 
so in ether, chloroform, and benzene, and dissolves in cold sodium 
hydroxide solution with liberation of ammonia ; with ferric chloride in 
aqueous solution, it gives a yellowish-red coloration, and by the action 
of warm hydrochloric acid it decomposes into oxalic acid and oximido- 
methyloxazolone. By the action of boiling sodium hydroxide solution, 
oximidopropionic acid (m. p. 177°), and methyloximido-oxazolone are 
formed, and when heated with ammonia it yields the amide of methyl- 
furazancarboxylic acid; the latter crystallises in lustrous needles, 
melts at 124°, and is easily soluble in alcohol, chloroform, and hot 
water ; when boiled for a short time with sodium hydroxide solution, it 
yields ammonia and Wolff's methylfurazancarboxylic acid, C,H,N,O, + 
H,0, whilst by the prolonged action of the alkali, oximidopropionic acid 
is obtained. E. W. W. 


Malic Acid from Crassulaces. By J. H. Anerson (Ber., 1898, 
81, 1432—-1449).—The acid was prepared chiefly from Zcheveria 
secunda glauca and Sedum purpurescens (Bryophyllum calycinum yields 
more, namely, about 0°23 per cent, of the leaves, but is less easily 
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obtainable) by extraction with boiling water, precipitation of the lead 
salt, and decomposition of this with hydrogen sulphide. The residue 
left on evaporation of the aqueous solution, when dried at 110° until 
constant in weight, has the composition C,H,O,; it represents an 
anhydride of the acid, for the salts prepared from it are derived from 
a dibasic acid, C,H,O,. The calcium hydrogen salt is usually amorphous, 
but was once obtained in regular octahedra with 6H,O; the corre- 
sponding salt of ordinary malic acid crystallises in rhombic octahedra. 
The bariwm salt is anhydrous, whereas ordinary barium malate 
cerystallises with 1H,O. The silver salt is anhydrous, whereas ordinary 
silver malate contains 5H,0. The lead salt crystallises with 3H,O. 
No ammonium hydrogen salt could be prepared, whereas ordinary 
malic acid forms a well crystallised salt of this composition. The 
dimethylic salt was prepared from the anhydride and methylic alcohol 
by Anschiitz’s method ; it distils at 162° under 25 mm. pressure ; 
after this has passed over, a second product is obtained, to which 
reference will be made later. The dimethylic salt is converted by 
alcoholic ammonia at 100° into the amide, which melts at 174—178°. 
The formula assigned to the acid above was confirmed by determina- 
tions of the freezing point of aqueous solutions, and of the electrical 
conductivity of the sodium salt. The acid has the specific rotation 
[a]p= +9°8° at 15° in aqueous solution, that of ordinary malic acid 
being —5°8°; the anhydride has [a ],)=—39°5° in acetone solution, 
and it is found that concentrated solutions of the acid in water are 
increasingly levorotatory, doubtless owing to the formation of 
anhydride. The potassium and sodium salts are levorotatory. When 
the acid is distilled under diminished pressure, a little fumaric acid 
and some maleic anhydride distil over, but the bulk passes over as 
the anhydride of the acid itself ; a little carbonic anhydride and oxide, 
and some aldehyde, are formed in addition. Much the same thing 
happens under ordinary pressure, except that a large part of the acid 
remains behind in the flask. When ordinary malic acid is distilled 
under diminished pressure, fumaric acid and maleic anhydride are 
formed in almost theoretical amount ; no gasis evolved. It has been 
said that the acid from Crassulacee, unlike ordinary malic acid from 
mountain-ash berries, forms an anhydride. This anhydride is itself 
a dibasic acid, and has probably the constitution 


é -CO-CH 
COOH: CH< oir .¢9.g>- CH COOH; 


it may be called malide. Its dimethylic salt, boiling at 210° under 
about 25 mm. pressure, and melting at 102°, distils over finally in the 
preparation of the dimethylic salt mentioned above ; its diethylic salt, 
boiling at 245—250° under 30 mm. pressure, is the sole product of the 
action of ethylic alcohol on the anhydride. Boiling with potash 
converts the malide into the malic acid; heating with water for a 
short time only carries this change to the half-way stage, the product 
yielding a silver salt, C,H,O,Ag,. This same silver salt is obtained 
by the action of aqueous silver nitrate on the malide ; alcoholic silver 
nitrate, mixed with the calculated quantity of alcoholic ammonia, 
forms the true silver salt of the malide, C,H,O,Ag,. The diethylic 
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salt is completely converted into the malic acid when. boiled for 
10 hours with water. The analogy between this malic acid and 
d-lactic acid is striking. 

This malic acid is reduced to succinic acid by hydriodic acid and 
phosphorus at 100°; further, it is a dibasic acid, and, being optically 
active, it must contain an asymmetric carbon atom, so that its formula 
must be COOH:CH,*CH(OH):COOH. There are three possible con- 


figurations of this formula, which may be assumed to possess a certain 
degree of stability : 


OH OH OH 
, H-C-COOH UW H- C-COOH UL H:-C-COOH 
" COOH: ¢ *-H ~ ¢ -COOH H-C-H 

H H COOH 


Of these, I represents ordinary malic acid, which is mostly con- 
verted into fumaric acid when distilled, and II may be regarded as 
an unstable form momentarily assumed by a part of this acid before 
its conversion into maleic anhydride. The acid from the Crassulacee 
must have the configuration III, which must therefore be regarded 
as no less stable than I, contrary to Wislicenus’ views, according to 
which I, being the more “favoured” configuration, ought to be the 
only stable one. C. F. B. 


Reciprocal Transformation of Tartaric, Racemic, and 
Mesotartaric Acids. By Arno.tp Freprerick HoLueman (Ree. Trav. 
Chim.,1898, 1'7, 66—85).—The difference in micro-crystalline character 
of the calcium salts of the three acids renders it possible to detect a 
trace of any one of them in presence of the other two. For quantita- 
tive separation the following process gives good results: the aqueous 
solution of the free acids is evaporated on the water-bath, until 
crystallisation commences, and then left during 24 hours ; the racemic 
acid separates quantitatively, and is carefully drained and weighed. 
The mother liquor is diluted to a suitable volume (20 c.c.), and half 
of the latter exactly neutralised by caustic potash; on adding the 
unneutralised portion and leaving overnight, a quantitative separation 
of potassium hydrogen tartrate is obtained, which is washed with very 
little water, and weighed. By neutralising the filtrate with ammonia, 
slightly acidifying with acetic acid, boiling and adding calcium chloride, 
the mesotartaric acid is completely precipitated, and, after 24 hours, 
can be collected and weighed as calcium salt. 

Employing this method, the author has studied the behaviour of 
pure tartaric, racemic, and mesotartaric acids (in each case 6 grams 
being taken), when heated with 4 c.c. of normal hydrochloric acid in 
sealed tubes at fixed temperatures between 109° and 155°. 

From tartaric acid, at temperatures below 140°, mesotartaric acid 
is almost the sole product, traces only of racemic acid being formed ; 
after heating 42 hours at 155°, however, the amount of the latter is 
6°7 per cent., that of the former being 18 per cent.; considerable 
decomposition, however, occurs between 140° and 155°, which is shown 
by the great increase in pressure in the tubes, 
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Whilst 19 per cent. of mesotartaric acid is formed on heating 
racemic acid with normal hydrochloric acid during 100 hours at 140°, 
10 per cent. only of racemic acid is obtained from mesotartaric acid 
under the same conditions; these facts explain the preponderance of 
mesotartaric acid in the product obtained from tartaric acid at 140°. 

Meissner has stated (Abstr., 1897, i, 460) that small quantities 
only of mesotartaric acid are formed on treating tartaric acid for 
8 hours with boiling alkali; the author finds, however, that under 
these circumstances 24 per cent. of the former acid is obtained, the 
yield being a maximum (31°5 per cent.) after two hours heating; so 
that this affords a method of preparing mesotartaric acid much more 
rapid than that proposed by Jungfleisch. 

In discussing the theoretical side of the question, the author points 
out that, since di-isobutylic tartrate is not changed when heated for 
72 hours at 200°, the reciprocal transformation of the acids dealt with 
depends solely on the hydrogen ions, The fact that mesotartaric acid 
is formed with greater ease than racemic acid from tartaric acid, is 
explained by assuming that, whereas the production of the former 
involves only one of the asymmetric carbon atoms, that of the latter 
is dependent on both of them being changed. W. A. Dz 


Conversion of Gluconic Acid into d-Arabinose. By Orto 
Rurr (Ber., 1898, 31, 1573—1577. Compare Cross, Bevan and Smith, 
Trans., 1898, 463).—Calcium gluconate was oxidised in two ways: 
with bromine in the presence of lead carbonate and water at the 
ordinary temperature, when the oxidation is complete in 10 hours 
if the mixture is shaken frequently ; and also with hydrogen peroxide 
(containing 1°2 per cent. of oxygen) and a little basic ferric acetate 
solution at 38°, the mixture being allowed to stand for 3 days and the 
excess of peroxide then removed by treatment with freshly precipitated 
manganese dioxide. In both cases, about two-thirds of an atom of 
oxygen was used per 1 mol. of the gluconate ; the product was treated 
with alcoholic hydroxylamine, and d-arabinoseoxime was obtained 
eventually ; this melts at 138—139°, and shows multirotation, reaching 
finally the value [a],)= —13°23° at 20° in 8 per cent. aqueous solu- 
tion ; when heated with phenylhydrazine and acetic acid, it yields an 
osazone melting at 159—160° when crystallised from water, and at 
162—163° when first crystallised from benzene; with parabromo- 
phenylhydrazine it yields a bromosazone melting at 163°. 

Calcium gluconate (1 mol.) can be oxidised simply by basic ferric 
acetate (1 mol.) in sunlight ; the products are arabinose and a little 
formaldehyde. C. F. B. 


Action of Hydriodic Acid on Aromatic Bromine Derivatives. 
By Joser Herzia (Monatsh., 1898, 19, 90—94).—When dibromo- 
diethylorcinol or tribromodihydroxy benzoic acid (m. p. 187—189°) is 
heated with hydriodic acid of sp. gr.=1°7, the bromine is completely 
removed, showing that when two hydroxyl groups are present in the 
meta-position, the third group can be methyl or carboxyl without the 
nature of the reaction suffering any change. 

With tribromometahydroxybenzoic acid and hydriodic acid, the re- 
action is slower, the whole of the halogen not being removed until after 
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heating for 18 hours, instead of from 2 to 3 hours as in the previous 
cases. The conclusion might be drawn that this reaction depends only 
on the symmetrical position of the three bromine atoms, the presence 
of two or three substituents in the meta-position being only of 
secondary importance; this argument, however, does not appear to 
hold good, for symmetrical tribromobenzoic acid was heated for 30 
hours with hydriodic acid without suffering decomposition. 

Orthobromotoluene, and ortho- and para-bromobenzoic acids are not 
affected by boiling with hydriodic acid. 

The author has already shown (Abstr., 1886, 232) that brominated 
phloroglucinol derivatives give up their bromine when treated with 
dilute alkalis, and it seemed possible that this and the action of 
hydriodic acid might be corresponding reactions. Experiment, however, 
does not support this belief, for tribromodihydroxybenzoic acid does 
not give up bromine on treatment with dilute alkalis. A. W. C. 


Coloured Compounds obtained from Sodium Alkyloxides 
and Picryl Chloride. By Cuartes Lorine Jackson and W. F. Boos 
(Amer. Chem. J., 1898, 20, 444—455. Compare Abstr., 1897, i, 332). 
—The exact constitution of the compounds produced in this reaction 
is still unknown. Empirically they consist of a molecule of an alkyl 
picrate combined with 1 molecule of sodium alkyloxide. The authors 
point out that the experimental results are opposed to the constitution 
suggested by V. Meyer (Absir., 1895, i, 95) in which one hydrogen 
atom of the benzene nucleus is represented as being replaced by 
sodium. The methylic compound, C,H,(NO,),*OMe,MeONa, produced 
by the action of excess of sodium methoxide on picryl chloride in 
methylic alcohol, separates in the form of scarlet needles, decomposes 
at 165°, and explodes violently when heated to higher temperatures. 
Water or methylic alcohol slowly decomposes it, and acids cause im- 
mediate decomposition, trinitranisoil being produced in both cases. 
According to Meyer’s hypothesis, its formula would be 

C,HNa(NO,),°OMe,MeOH, 
and it should therefore contain methylic alcohol of crystallisation, but 
the substance suffers no loss in weight when heated at 130°, and it 
has not been found possible to obtain the compound CHNa(NO,),-OMe. 

On crystallising the methylic compound from ethylic alcohol, the 
ethylic compound, C,H,(NO,),"OEt,EtONa, is produced; this closely 
resembles the former but yields ethylic picrate on treatment with acids. 

The propylic compound, C,H,(NO,),°OPr,PrONa, resembles the 
methylic compound, and is similarly prepared. On treatment with 
acids, propylic picrate, C,H,(NO,),*OPr, is obtained, which crystallises 
in almost colourless needles and melts at 43°. 

The tsoamylic compound, C,H,(NO,),°OC,H,,,C;H,,ONa, forms an 
amorphous, orange precipitate, and when treated with acids yields iso- 
amylic alcohol and isoamylic picrate ; the latter crystallises in almost 
colourless, hexagonal plates which melt at 68—69°. The benzylic com- 
pound, C,H,(NO,),-OC,H,,C,H,*ONa, forms red needles and exhibits 
fluorescence. Benzylic picrate, C,H,(NO,),*O-CH,Ph, is sparingly 
soluble in alcohol and ecrystallises in nearly colourless plates which 
melt at 115°. 


518 ABSTRACTS OF CHEMICAL PAPERS. 


When picry] chloride, or trinitranisoil, dissolved in methylic alcohol, 
is treated with an aqueous solution of barium hydroxide, a compound 
separates in red crystals apparently of the formula 

[C,H,(NO,),*OMe},,BaH,O, + 10H,0 ; 
when dried at 110—130°, it loses water and its composition then approxi- 
mates to that indicated by the formula [C,H,(NO,),0Me],,BaH,0,. 
The anhydrous compound is dark crimson, but on exposure to air it ab- 
sorbs water and regains the scarlet colour of the hydrated substance ; 
acids decompose it, yielding trinitranisoil. Calcium hydroxide gives 
rise to a similar compound, which is more unstable. G. T. M. 


Bromoveratrole. By CHartes Moureu (Bull. Soc. Chim., 1897, 
| iii], 1'7, 114).—The bromoveratrole which Gaspari (Abstr., 1897, i, 30) 
obtained by the action of bromine on veratrole in acetic acid solution, 
appears to be identical with the product prepared by the author by 
diazotising veratrylamine in presence of hydrobromic acid and finely 
divided copper (Abstr., 1896, i, 426). Both are represented by the 
formula C,H,Br(OMe), (Br: OMe :0Me=1:3: 4]. N. L. 


Action of Iodine on the Lead Derivative of Catechol. By 
Cartes Lorine Jackson and WapeMar Kocu (Ber., 1898, 31, 
1457—1460).—If quinol is dissolved in water, neutralised with the 
calculated quantity of potassium hydroxide, and then treated with the 
calculated quantity of lead acetate, a lead derivative is obtained ; whena 
concentrated alcoholic solution of iodine is added to this, lead iodide is 
precipitated, and ordinary quinone can be extracted from the aqueous 
solution. 

When the same operations are gone through with catechol instead 
of quinol, a red chloroform extract is obtained, but no crystalline sub- 
stance can be isolated from it. This solution contains no catechol ; it 
must be assumed to contain orthobenzoquinone, for when it is shaken 
with ammonium sulphide solution, sulphur is deposited and catechol is 
formed ; when gaseous hydrogen chloride is passed into it, monochloro- 
catechol is formed ; and when it is boiled with an excess of aniline 
a dianilidoquinoneanil, O-C,H,(NHPh),: NPh [O: NPh:(NHPh),= 
1:4:2:5], melting at 203°, is formed, identical with that obtained 
from the paraquinone. C. F. B. 


The Oxidation of Aniline. By Evaen Bampercrr and FRrep 
TscHIRNER (Ber., 1898, 31, 1522—1528).—When aniline is oxidised 
with free hypochlorous acid (not bleaching powder), in addition to 
azobenzene, &c., small quantities of paramidophenol, benzoquino .e- 
chlorimide, O:C,H,:NCl, and paramidodiphenylamine are form 1d. 
The paramidophenol was undoubtedly formed by the molecular tre 1s- 
formation of phenylhydroxylamine, and the paramidodiphenylamine »y 
the action of the last substance on aniline; it was not possible to dete:t 
phenylhydroxylamine amongst the products of oxidation of aniline, 1‘ 
is true, but nitrosobenzene, a substance into which it is converted very 
easily, can be obtained in considerable amount by oxidising aniline in 
sulphuric acid solution with potassium permanganate, in the presence 
of a little formaldehyde. The various stages in the oxidation of aniline 
can now be represented by the following schedule. :— 
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_7C,H,'NO, 


Cos NOL CH. -N:N-O,H, 


C,H,*‘NH,—C,H,-NH- OH—OH-0,H, -NH,—+0:0,H,:0 
™O,H, -NH-C,H, -NH,—,H, ‘N:C,H,:-NH 
0. F. B. 


Action of Nitric Acid on Tribromacetanilide. By Witt B. 
BenttEY (Amer. Chem. J., 1898, 20, 472—481).—The author has 
endeavoured to prepare the tribromonitraniline melting at 214—215° 
which Remmers (this Journal, 1874, 696) described as being obtained by 
acetylating symmetrical tribromaniline, nitrating the anilide, and 
hydrolysing the resulting nitro-compound with aqueous or alcoholic 
ammonia in sealed tubes at 180—200°. Kdrner’s preparation obtained 
from metanitraniline melted at 102°5°, and is, therefore, not identical 
with Remmers’. 

The author easily obtained tribromacetanilide, but was unable to 
prepare tribromonitracetanilide, for fuming nitric acid acted on tribrom- 
acetanilide at the ordinary temperature, but only yielded oily products 
mixed with unaltered anilide. Tetrabromobenzene was the only 
product which could be recognised when the tribromo-compound was 
boiled with concentrated nitric acid. On heating the anilide with 
80 per cent. acetic acid and nitric acid (sp. gr. 1°4), bromanil, dibromo- 
dinitromethane, and oxalic acid were formed. Asa means of character- 
ising the bromanil, the author endeavoured to prepare the dibromodi- 
phenoxyquinone described by Jackson and Grindley, but on treating 
bromanil with sodium phenoxide in absolute alcohol, dibromodiethoxy- 
quinone is obtained ; it crystallises from alcohol in orange-red prisms, and 
melts at 139°. Since this substance can also be obtained from bromanil 
made by Stenhouse’s method, there can be no doubt as to the identity of 
the compound obtained in the author’s experiments with the latter. 
Jackson and Grindley’s dibromodiphenoxyquinone is obtained by using 
95 per cent. alcohol in the above reaction. G. T. M. 


Reactions of Organic Ammonium Salts—Correction. By 
Jutius Taret (Ber., 1898, 31, 1349).—The benzene ring in phenyltri- 
methyl ammonium bromide (this vol., i, 471) is not acted on by chlorine 
or bromine, but the salt itself, like all quaternary ammonium salts, 
combines with bromine to form a perbromide, NMe,PhBr,, which 
crystallises from warm alcohol in yellowish-red needles melting at 
about 112°. When its acetone solution.is gently warmed, it yields 
the colourless phenyltrimethylammonium bromide. J.J. 8. 


Isomeric Phenyltolylmethenylamidines. By O. ZwINcENBERGER 
and ReEINHOLD WatrtHer (J. pr. Chem., 1898, [ii], 57, 209—231).— 
Diphenylmethenylamidine, NPh:CH- NHPh, was prepared by adding 
a mixture of aniline and formanilide to excess of phosphorus tri- 
chloride ; the product is identical with that prepared from aniline and 
ethylic orthoformate ; the picrate and platinochloride melt at 187° and 
228° respectively. Those of diparatolylmethenylamidine (prepared 
from paratoluidine and ethylic orthoformate) both melt at 211°. 

One phenylparatolylmethenylamidine, presumably with the constitu- 
tion NPh:CH-NH:C,H,Me, is obtained from aniline, formoparatolu- 
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idide, and phosphorus trichloride; it melts at 98°, its picrate and 
platinochloride at 196° and 207°. A second, presumably with the 
same constitution, is obtained by heating diphenylmethenylamidine 
with paratoluidine at 100°; it melts at 120°, its picrate and platino- 
chloride at 178° and 213°. Yet a third, presumably with the constitu- 
tion C,H,Me-N:CH:NHPh, is obtained from paratoluidine, form- 
anilide, and phosphorus trichloride ; it melts at 102°, its pierate and 
platinochloride at 193° and 218°. Anda fourth, presumably with the 
same constitution as the last, is obtained by heating diparatolyl- 
methenylamidine with aniline hydrochloride in alcoholic solution ; it 
melts at 132°, its picrate and platinochloride at 209° and 127°. These 
substances are all different; although the melting point 98° seems 
near to 102°, the first of the substances in question is twice as soluble 
in light petroleum as the second. When boiled in light petroleum 
solution for 5 hours, the compound melting at 98° is converted into 
that melting at 102°. An attempt to prepare a fifth isomeride, 
NPh:CH:NMePh, failed; no stable product is obtained when di- 
phenylmethenylamidine is heated with methylic (or ethylic) iodide. 
Neither will this amidine yield an acetic or benzoic derivative ; acet- 
anilide and benzanilide were obtained instead. Cold fuming nitric 
acid oxidises it to paranitraniline. It will not react with phenyl- 
carbimide ; it does, however, react with hydroxylamine hydrochloride 
and with phenylhydrazine when heated with these substances, the 
products being phenylmethenylamidoxime, NOH: CH:NHPh, melting at 
128—129°, and diphenylmethenylhydrazidine, NHPh:N:CH-NHPh, 
melting at 90—91°. 

A phenylorthotolylmethenylamidine, NPh:CH*NH:C,H,Me, is ob- 
tained from formorthotoluidide, aniline, and phosphorus trichloride, 
and melts at 100°, its picrate and platinochloride at 168—169° and 
206—207°. An identical substance is obtained, although the yield is 
not good, by heating aniline with diorthotolylmethenylamidine ; the 
picrate and platinochloride are also identical with the above. The 
same substance is yet again obtained by heating diphenylmethenyl- 
amidine with orthotoluidine. A second isomeride, 

C,H,Me-N:CH:NHPh, 
is, however, obtained from orthotoluidine, formanilide, and phosphorus 
trichloride ; it melts at 109—110°, its picrate and platinochloride at 
176° and 209—210° respectively. The compound melting at 100° can 
be partially converted into that melting at 110° by boiling it in light 
petroleum solution ; before the conversion is complete, however, de- 
composition sets in. 

The substances described in the paper were crystallised from light 
petroleum, asa rule. The picrates and platinochlorides were yellow. 

C. F. B, 


Reaction of Phenylhydroxylamine with Alcoholic Sulphuric 
Acid and with Aniline. By Evaen Bampercer and Jan Lacurt 
(Ber., 1898, 31, 1500—1508).—The authors, like Haber (Zeit. Hlektro- 
chem., No. 22), have also studied the action of alcoholic sulphuric acid 
on phenylhydroxylamine. When 100 grams-of phenylhydroxylamine 
were digested with 2400 c.c. of commercial absolute alcohol and 50 cc, 
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of sulphuric acid (sp. gr. 1°84) for 26 hours on the water bath (in 
two lots), the weights (in grams) of the following products obtained 
were :—Azoxybenzene, 14; paraphenetidine, 46 ; orthophenetidine, 8 ; 
paramidophenol, 3°5 ; orthamidophenol, 3:5; aniline, 4; dark fluores- 
cent oil, 2; nitrobenzene, phenol, and a base resembling a semidine 
(probably paramidodiphenylamine), traces; colouring matters, not 
determined. The formation of orthamidophenol (and orthophenetidine) 
is noteworthy, for, under the influence of aqueous sulphuric acid, only 
paramidophenol has hitherto been obtained. How the phenetidines 
are formed is not quite clear ; they cannot be formed from the amido- 
phenols, for these give no ethylic derivatives when heated with 
alcoholic sulphuric acid ; nor can they be formed by an intramolecular 
transformation of the ethylic derivative of phenylhydroxylamine, for 
this substance does not yield such a derivative when heated with 
alcoholic sulphuric or hydrochloric acid (neither does benzylhydroxy]l- 
amine), 

When 75 grams of phenylhydroxylamine dissolved in 100 grams 
of freshly-distilled, dry aniline is added gradually to a mixture of 
105 grams aniline hydrochloride with 130 grams aniline already 
heated to 130°, rinsed in with 15 grams of aniline and the whole then 
maintained at that temperature for 40 minutes, there are obtained :— 
Azoxy- (and azo-) benzene, 17—18 ; colouring matters, 18—19 ; benz- 
idine sulphate, 10; paramidodiphenylamine sulphate, 8-6; orthamido- 
diphenylamine and a little diphenyline (1), 6-4 ; aniline, not estimated ; 
bases of the paramidodiphenylamine type (anilides of amidodiphenyl- 
amines #) and chloraniline, traces. 

From the final mother liquor, obtained after nitrosophenylhydroxy]- 
amine has been allowed to decompose spontaneously in benzene solution, 
and the products already described (this vol., i, 366) have been 
separated, a very small quantity of diphenyl can be obtained ‘ by 
evaporating the benzene, and reducing the residue with stannous 
chloride and boiling hydrochloric acid. C. F. B. 


Reaction of the Nitrosoalphyls with Concentrated Sulphuric 
Acid. By Evcen Bampercer, Hans Bisporr, and H. Sanp (Ber, 
1898, 31, 1513—1522).—Nitrosoalphyls react very readily with con- 
centrated sulphuric acid at 0°, and a yellow product is precipitated on 
diluting with water ; the reaction is of the nature of an aldol conden- 
sation; from nitrosobenzene, for example, nitrosodiphenylhydroayl- 
amine, OH*-NPh:C,H,°NO, is formed. This substance decomposes at 
147—152°, and has acid properties; it is reduced by zinc dust and 
water to paramidodiphenylamine, and by sulphurous acid to a new par- 
amidodiphenylaminesulphonic acid, which yields paramidodipheny]- 
amine when it is distilled with ammonium chloride ; it forms a dark 
yellow monacetyl derivative, melting between 146° and 157°; when 
treated with nitric oxide, it yields diazodiphenylamine nitrate, which 
unites with B-naphthol to form a brownish-black azo-dye melting at 
164—165° and identical with the product prepared by diazotising 
paramidodiphenylamine and uniting the product with B-naphthol. 
4-Nitroso-2’ : 3-ditolylhydroxylamine, C,;H,Me*N(OH):C,H,Me-NO + 
H,0, from orthonitrosotoluene, decomposes at about 130°; the yellow 
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monobenzoyl derivative melts and decomposes at 181—182°; when re- 
duced, it yields 4-wmido-2' ; 3-ditolylamine, which melts at 63—64°, is very 
unstable in the air, and yields a monacetyl derivative melting at 122°5°, 
and a yellow salicylidene derivative melting at 112°. 2’ : 3-Dibromo-4- 
nitrosodiphenylhydroxylamine, from orthobromonitrosobenzene (which 
melts at 97°5—98°), melts and decomposes between 118° and 123°, its 
monacetyl derivative at 144—145°; when reduced, it yields 2’ : 3-dibromo- 
4-wmidodiphenylamine, which melts at 70°, and froths up when heated 
in a test-tube, leaving a residue from which alcohol extracts a blue 
colouring-matter. 

When paranitrosotoluene is treated with strong sulphuric acid, one 
bromine atom is lost and 4’-bromo-4-nitrosodiphenylhydroxylamine is 
formed ; this decomposes at 154°. 

The salicylidene derivatives of amidodiphenylamines are decomposed 
by phenylhydrazines; with phenylhydrazine, salicylideneparamidodi- 
phenylamine yields colourless (not yellow) salicylic phenylhydrazone 
and amidodiphenylamine ; with paranitrophenylhydrazine, orange-red 
salicylic paranitrophenylhydrazone, melting at 223°, is formed. From 
salicylideneparamidoditolylamine and _ phenylhydrazine, salicylic 
phenylhydrazone and paramidoditolylamine are formed. OC. F. B. 


The Decomposition of Diazo-compounds. By E. C. Franx.in 
(Amer. Chem. J., 1898, 20, 455—466).—The author gives a detailed 
account of the method he employs in preparing ortho- and met- 
amidobenzenesulphonic acids. The three amidobenzenesulphonic 
acids differ somewhat in their susceptibility to the action of nitrous 
acid. The ortho-acid, suspended in a finely divided condition in 
ethylic alcohol, is easily diazotised when subjected to the action of 
nitrous fumes, whilst with the para-acid when thus treated the 
action is never complete, and the meta-acid cannot be satisfactorily 
diazotised in alcohol, although when suspended in water the reaction 
proceeds quite readily. 

The decomposition of the para- and meta-diazobenzenesulphonic 
acids by methylic and ethylic alcohols has been previously studied 
by Shober and Kiefer (Abstr., 1893, i, 639 ; and 1895, i, 520), and the 
author now furnishes the results obtained in the case of the third 
isomeride. 

Orthodiazobenzenesulphonic acid, when decomposed by methylic 
alcohol, yields only orthomethoxybenzenesulphonic acid, which is 
identified by means of its chloride and amide; the methoxy-com- 
pound is the sole product whether the action be carried out 
under atmospheric pressure or under greater or less pressures. 
Similarly, orthoethoxybenzenesulphonic acid is the only product of 
the action of ethylic alcohol. This behaviour of the ortho-acid is 
contrasted with that of its two isomerides ; thus in the case of the 
meta-compound substitution of hydrogen occurs, especially at the 
lower pressures and when the higher alcohol is employed, whilst the 
para-compound yields chiefly benzenesulphonic acid, except when 
methylic aleohol acts on it under increased pressure ; in this case, 
methoxybenzenesulphonic acid predominates. 

When paramethoxybenzenesulphonamide is added to well-cooled 
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fuming nitric acid and the liquid is diluted with water, a small 
quantity of metadinitrobenzene is obtained ; the filtrate after re- 
moving the nitric acid by evaporation with alcohol and neutralising 
with potash, yields the potassiwm salt of a mononitroparamethoxy- 
benzenesulphonic acid; its sulphonamide forms yellow needles and 
melts at 138—140°. 

A considerable amount of metadinitrobenzene is obtained on 
nitrating paraethoxybenzenesulphonamide. Orthomethoxybenzene- 
sulphonamide, on nitration, yields a small quantity of metadinitro- 
benzene, but this compound is not obtained on nitrating the meta- 
sulphonamide. G. T. M. 


Azammonium Compounds. By Rupotr Nierzxt and ALFrrep 
RamtarD (Ber., 1898, 31, 1460—1464).—When dinitrodiphenyl- 
methylamine, NMePh-C,H,(NO,), [N :(NO,),.=1:2:4] (Leymann, 
Abstr., 1882, 1057), is dissolved in acetic acid, treated with fuming 
nitric acid, and allowed to remain, tetranitrodiphenylmethylamine, 
presumably NMe[C,H,(NO,),], [NMe:(NO,),=1:2:4=1':2':4'], is 
formed ; this is yellow and melts at 210°. 

When it is suspended in aqueous-alcoholic ammonia, and hydrogen 
sulphide is passed in, no considerable rise of temperature being 
allowed to take place, amidodinitrodiphenylmethylamine, 

NO,°C,H,(NH,)*NMe-C,H,(NO,), [NH, =2], 
melting at 190°, is formed. When this is boiled with excess of acetic 
anhydride, it yields an anhydro-base, 
NO,*O,H, il Me(OH)> CoH3(NO,)o 
N: CMe 
which is yellow, and melts at 264°. 
When treated with nitrous acid, it yields trinitrodiphenylmethyl- 


azammonium hydroxide, NO,° n< "CoH 3(NOp)s, this is 


yellow, has no determinate melting point, and no basic properties ; it 
can be reduced by ammonium sulphide to an orange-red amido-com- 
pound, NO, CjH,<,. mee >O,H,'NO, [NH, = 2’], and when this 
is treated with nitrous acid a yellow product is obtained which 
does not melt without decomposing, and probably has the constitution 


NO," CHy< yey ONMe<o wy Coy NO>. 


If, in the reduction of tetranitrodiphenylmethylamine with am- 
monium sulphide, the temperature is allowed to rise to the boiling 
point of the solution, diamidodinitrodiphenylmethylamine, 
NMe[O0,H,(NH,)*NO,}, [((NH,), =2 :2'] 
is formed ; nitrous acid converts it into the substance mentioned at 
the end of the last paragraph. O. F. B. 


Ketone Musks. By Apert Baur-Tuureau (Ber, 1898, 31, 
1344—1349),—When the ketone obtained by introducing a benzoyl 
group into butyltoluene is nitrated, no compound of musk-like odour is 
obtained ; if, however, an acetyl group is introduced into butyltoluene 
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or butylxylene and the methyl ketones thus obtained are nitrated, 
products are obtained which have a strong odour of musk. 

Butyltoluene (1 part), carbon bisulphide (10 parts) and aluminium 
chloride (6 parts) are cooled in a flask, and acetic chloride (6 parts) run 
in as quickly as possible; after distillation on the water bath, the 
residue is poured on to ice and treated in the usual manner. The acety/ 
derivative is obtained as an oil with a pleasant aromatic odour boiling 
at 255—258°° When nitrated at 0° with 100 per cent. nitric acid, a 
dinitro-derivative, C,,H,,N,0,, is obtained; it crystallises in broad 
needles, melts at 131°, and has a strong odour of musk. The acetyl 
group in this compound does not occupy the symmetrical position, but 
takes the place of one of the nitro-groups in butyltrinitrotoluene. 
When | : 3: 5-butylxylene is oxidised by boiling for 3 days with dilute 
nitric acid, butyltolwic acid is obtained ; this is readily soluble in dilute 
alcohol, sparingly in light petroleum, and crystallises in colourless 
plates melting at 162°. The acid chloride is a liquid boiling at 
258—260°, and when treated with sodium ethylic acetoacetate, and the 
product thus obtained hydrolysed, a solid ketone, C,,H,,O, melting at 
47° and boiling at 260°, is obtained; it yields a dinitro-derivative 
melting at 103° which has no musk-like odour. 

Butylaylyl methyl ketone, C,,H,,0, obtained by slowly adding acetic 
chloride (50 grams) to butylxylene (100 grams) and aluminium chloride 
(30 grams) and treating in the usual manner, crystallises from ether in 
large plates melting at 48° and boiling at 265°, and is readily soluble 
in alcohol, benzene, and light petroleum. It does not react with 
hydroxylamine, nor yet with phenylhydrazine, and when treated at 0° 
with 100 per cent. nitric acid yields a dinitro-derivative, C,,H,,N,0O,, 
melting at 136° and having an odour of musk. This nitro-derivative 
does not yield an oxime or a phenylhydrazone, but yields a benzylidene 
derivative melting at 140° and a trichlorethylidene derivative melting 
at 179°. 

When oxidised with alkaline permanganate below 65°, butylxylyl 
methyl ketone yields butylaylylglyoxylic acid, which cannot be crystal- 
lised and which melts, by no means sharply, at 90—110° Its 
methylic salt is an oil, but yields a dinitro-derivative, C,,H,,N,0,, 
melting at 127°. The glyoxylic acid, when heated with Nordhausen 
sulphuric acid, yields butylaylylearboxylic acid melting at 168°, and 
readily soluble in alcohol or benzene, but when heated with aniline or 
paratoluidine according to Bouveault’s method, butylxylylaldehyde is 
obtained. When reduced, the glyoxylic acid is converted into dimethyl- 
butylmandelic acid, C,H)*C,H,Me,*CH(OH)-COOH, which crystallises 
in colourless plates melting at 120°. When the ketone is oxidised 
with alkaline permanganate at temperatures above 70°, the products are 
butylxylylcarboxylic acid, the glyoxyl- carboxylic acid, and the -dicarb- 
oxylic acid, The filtrate from the manganese dioxide is acidified, and 
the oily mixture of acids is added in small portions at a time to boiling 
40—50 per cent. sulphuric acid to which an equal weight of zinc dust is 
slowly added. When cold, the mixture is filtered and the residue ex- 
tracted with sodium carbonate, and the acid obtained by acidifying the 
alkaline solution is heated in an oil bath to 200°; the fused mass then 
consists of butylxylylearboxylic acid, butylmethylphthalide and butyl- 
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phthalidecarbowylic acid ; the phthalide, which remains behind when the 
mixture is extracted with sodium carbonate solution, has a slight smell 
of benzaldehyde, is readily soluble in the usual solvents with the excep- 
tion of water, and when nitrated with 100 per cent. nitric acid yields 
two isomeric mononitro-derivatives ; the one melts at 154° and is readily 
soluble in alcohol, and the other melts at 181° and is more sparingly 
soluble. Butylxylylearboxylic acid (m. p. 168°) is obtained from the 
mixture of the two acids by extraction with 50 per cent. alcohol ; the 
phthalidecarboxylic acid crystallises from absolute alcohol in colourless 
needles melting at 273°. 

When the ketone is oxidised with dilute nitric acid, the chief product 
is Hollemann’s dinitrosacyl (Abstr., 1888, 275), which, when warmed 
with sodium hydroxide solution, yields butylxylylcarboxylic acid. 
When the oxidising agent employed is 60 per cent. nitric acid, the 
product is dinitrodinitrosacyl, (C,,H,,N,0,)., which crystallises from 
alcohol in needles melting at 176°, and when warmed with sodium 
hydroxide yields nitrobutylaylylcarboxylie acid, melting at 190°. 
Tetranitrodinitrosacyl, formed when 100 per cent. nitric acid is used, 
erystallises from chloroform in thick prisms, melts at 245°, and is 
insoluble in alcohol or light petroleum; wher warmed with alkali, it 
yields dinitrobutylaylylcarboxylic acid melting at 236°. The methylic 
salt of this acid is obtained when the acid chloride, which crystallises 
from benzene in needles melting at 99°, is treated with sodium 
methoxide ; it crystallises from alcohol in pale yellow needles melting 
at 96°. 

When ketone musk is oxidised with potassium permanganate under 
exactly the same conditions as were employed for the ketone, the 
product is a dinitroglyoxylic acid, which could not be obtained in a 
crystalline form, and the methylic salt of which has been previously 
described. "When oxidised in acetic acid solution with either permian- 
ganate or chromic anhydride, the product is the dinitro-acid melting 
at 236°. 

Butylaylyl butyl ketone, C,,H,,O, melts at 50° and distils at 290—295° 
its dinitro-derivative melts at 128° and smells like musk. Butylaylyl 
amyl ketone is an :aromatic oil distilling at 185—190° under 14 mm. 
pressure; its dinitro-derivative crystallises from alcohol in long, yellow 
needles melting at 151°, and has a strong odour of musk. J.J.S. 


Nitration of Methylic Benzoate. By H. J. Taverne (Rec. 
Trav. Chim., 1898, 17, 96—99).—On nitration, methylic benzoate 
gives rise to products similar to those obtained from benzoic acid ; the 
methyl group is therefore without influence. Methylic metanitro- 
benzoate is the principal product of the action at 0°; a small 
proportion, however, of methylic orthonitrobenzoate is formed ; this is a 
slightly yellow liquid which boils at 183° under a pressure of 22 mm., 
has a sp. gr. = 1°2855 at 20°, and, when solidified, melts at — 13°. 
It is best prepared by adding silver benzoate to well-cooled methylic 
iodide ; it is also formed on passing hydrogen chloride into a solution 
of benzoic acid in methylic alcohol, or by heating the latter solution 
with sulphuric acid ; in both cases, however, the yield is poor. 

W. A. D. 
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Separation of Ortho- and Meta-nitrobenzoic Acids. By H. J. 
TAVERNE (Lec. Trav. Chim., 1898, 1'7, 100—-101).—When hydrogen 
chloride is passed through a solution of ortho- and meta-nitrobenzoic 
acids in methylic alcohol, the meta-acid is converted completely into 
its methylic salt, whilst only a small proportion of the ortho-salt is 
produced ; crystals of methylic metanitrobenzoate separate on cooling, 
whilst the ortho-salt, being a liquid, remains dissolved. After purifi- 
cation, the meta-methylic salt is easily hydrolysed by baryta water. 

W. A.D. 


Some Properties of Aromatic Orthohydroxy-compounds. 
By Ismor Travuse (Ber, 1898, 31, 1566—1571).—The molecular 
volume in solution of sodium salicylate is different from that of 
sodium para- or meta-hydroxybenzoate, and agrees well with that 
calculated on the assumption that the acid has some such constitution 


as CH<Gt? GE COOH 3; no such difference is to be observed 


between sodium ortho- and meta-hydroxyhexahydrobenzoates. In 
accordance with this view is the fact that salicylic acid, unlike its two 
isomerides, develops practically no heat when mixed with a second 
molecule of soda; other physical properties also afford confirmatory 
evidence. Further, salicylic acid in different solvents gives, with 
ferric chloride, a series of colours very similar to those given by 
ethylic acetoacetate (probably it is not hydroxy-compounds that alone 
give colorations with ferric chloride, but mainly aromatic keto-com- 
pounds that give red or violet colorations; compare Morrell and 
Crofts, Trans., 1898, 345). Salicylic acid would appear not to be a 
mixture of two isomerides, for the specific gravity of an alcoholic solu- 
tion of ethylic salicylate does not alter with the time. 

Again, catechol has a smaller volume in solution than resorcinol or 
quinol, and, unlike the last two, it gives out little heat when mixed 
with a second molecule of soda. Probably it is a mixture of two 
isomerides, k and e, which give respectively a deep red and a green 
coloration with ferric chloride. C. F. B. 


Phenylglutaric Acid and its Derivatives. By Samuren Avery 
and Rosa Bouton (Amer. Chem. J., 1898, 20, 509—515).—The authors 
find that benzylidene chloride and ethylic sodiomalonate do not give 
rise to ethylic benzylidenedimalonate, but to ethylic benzylidene 
malonate. The latter substance, when treated with ethylic sodio- 
malonate in alcoholic solution, and subsequently acidified with dilute 
sulphuric acid, yields an oil which appears to consist chiefly of ethylic 
benzylidenedimalonate. On boiling this oil with strong hydrobromic 
acid for 24 hours, evaporating the product to dryness, extracting the 
residue with hot water, and crystallising from dilute hydrochloric acid, 
£-phenylglutaric acid is obtained ; it forms glistening plates soluble 
in water, alcohol, ether and chloroform, and benzene, insoluble in light 
petroleum, and melts at 140°. It is identical with the acid obtained 
by Michael by the action of ethylic sodiomalonate on an alkylic 
cinnamate. The barium, copper, lead, and akali salts are described. 

B-Phenylglutaric anhydride, produced when the acid is heated above 
its melting point, or when treated with acetic chloride, forms glisten- 
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ing, white plates and melts at 105°; it is soluble in benzene, chloro- 
form, and ether, insoluble in light petroleum. $-Phenylglutaranilic 
acid, formed from aniline and the anhydride, melts at 168°. B-Phenyl- 
glutaranil, obtained on heating the preceding compound, forms glisten- 
ing, white needles melting at 223°. 8-Phenylglutaroparatolilic acid 
melts at 154—155°, i 

When fuming sulphuric acid acts on B-phenylglutaric anhydride, a 
crystalline acid melting at 153° is produced; its silver salt has the 
composition C,.H,,O,Ago. G. T. M. 


8-Phenyl-a-methylglutaric Acid. By Samure, Avery and Mary 
L, FossLer (Amer, Chem. J., 1898, 20, 516—518).—The product of 
the condensation of ethylic sodiomalonate with methylic a-methyl- 
cinnamate when hydrolysed, and subsequently distilled, yields an oil 
which is probably the impure anhydride of the above acid. The 
copper salt, formed on adding copper sulphate to the anhydride dis- 
solved in ammonia, is decomposed by hydrogen sulphide, and the free 
B-phenyl-a-methylglutaric acid is obtained on concentrating the 
solution. It forms flaky, white plates, melts at 122°, and is soluble 
in alcohol, ether, chloroform, and hot benzene, insoluble in light 
petroleum. G. T. M. 


Action of Phthalic Anhydride on Para- and on Meta-hydroxy- 
diphenylamine. By Arnatpo Pivurtr and R. Piccoxr (Ber., 1898, 
31, 1327—1333. Compare Abstr., 1884, 448)—When molecular 
quantities of phthalic anhydride and parahydroxydiphenylamine are 
heated together on a sand-bath, the mixture begins to melt at 60°, 
water is given off at 150°, and the mass solidifies and melts again at 
150—195° ; after keeping at this temperature for some time, the mass 
is pounded and extracted with sodium carbonate solution, and this 
extract, when acidified, yields parahydroxydiphenylphthalamic . acid, 
OH-C,H,-NPh-CO-C,H,*COOH. It crystallises from dilute alcohol 
in somewhat yellowish prisms melting at 191—192°, and is insoluble 
in water, but readily dissolves in alcohol, ether, or acetic acid. With 
concentrated sulphuric acid, it yields a blue coloration, which dis- 
appears on the addition of alcohol or water. "When heated above its 
melting point, the acid yields an anhydride. The silver salt, 
C,H, ,NO,Ag + 3$H,0, and copper salt, (C,,H,,NO,),Cu+4H,0, are 
both described. The ethylic salt crystallises in needles melting at 
166—168°. Paramethoxydiphenylphthalamie acid, obtained by treat- 
ing an alcoholic solution of the hydroxy-acid with potassium hydroxide 
and methylic iodide, can best be purified by dissolution in alcohol and 
fractional precipitation with water ; it is insoluble in water, but dis- 
solves readily in alcohol, ether, or acetone, and melts at 90—92°; 
the corresponding ethoxy-derivative melts at 80—82°. Sparingly 
soluble acetyl and benzoyl derivatives have been obtained, and they, 
together with the above-mentioned compounds, yield the characteristic 
coloration with sulphuric acid. 

The residue left after extraction with sodium carbonate consists of 
a coloured substance which is insoluble in the usual solvents but 
dissolves in sulphuric acid; the addition of water to this solution 
precipitates a strongly coloured resin. The same coloured product is 
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obtained when an excess of parahydroxydiphenylamine reacts with 
phthalic anhydride. 

Molecular quantities of the anhydride and metahydroxydipheny]l- 
amine react in pretty much the same manner; the mixture is com- 
pletely fused at 120°, and at a higher temperature becomes solid again ; 
when purified by crystallisation from alcohol, metahydroxydipheny!- 
phthalamic acid is obtained in the form of yellowish crusts, which turn 
violet at 185° and melt at 191—192°; the sodiwm, potassium, ammonium, 
and silver salts have been prepared. When heated at its melting 
point, the acid loses water, and is converted into the corresponding 
rhodamine ; dehydrating agents yield the same product. The ethylic 
salt melts at 155—157°, the methoxy-derivative melts at 95—98° and 
becomes coloured at 120°, and the ethowy-derivative melts at 90°. 

The rhodamine, C,.H,.N,0,, is obtained when phthalic anhydride 
(1 mol.) is heated with metahydroxydiphenylamine (2 mols.) at about 
150—160° for 2 hours, and can best be purified by repeated extraction 
with alcohol ; it is sparingly soluble in ether, more readily in benzene 
or carbon bisulphide, yielding colourless solutions. Its hydrochloride 
forms small, violet crystals, and when its alcoholic solution is treated 
with bromine, the violet colour is partially destroyed. 

In a single instance the mother liquors from the rhodamine yielded 
a crystalline compound melting at 207°, and possessing the properties 
of phenylphthalimide. J.J.58. 


Action of Ethylic Oxalate on Paramidophenol and its 


Ethers. By Arnautpo Piurti and R. Piccoui (Arch. Pharm., 1898, 
236, 153—160, and Gazzetta, 28, i, 284—298).—See this vol., i, 319. 
KE. W. W. 


Aromatic Sulphamic Acids—Correction. By Carn PaaL 
(Ber., 1898, 31, 1327). In reply to Junghahn (this vol., i, 479), 
the author states that free sulphamic acids, namely, paratolyl- and 
a-naphthyl-sulphamic acids, were prepared some two years ago by 
Jinicke Lowitsch and himself (Abstr., 1896, i, 235 ; 1897, i, a7 

J.J.8. 


Action of Oxides of Nitrogen on Mercury Alphyls. By 
Jakos Kunz (Ber., 1898, 31, 1528—1531. Compare Bamberger, Abstr., 
1897, i, 288)—When mercury paraditolyl, (C;H,Me),Hg, is mixed 
with nitrogen trioxide at 0—15°, the product is mercuryparatolyl 
nitrate, C,H,Me-Hg-NO,, together with paratolyldiazonium nitrate 
and a little paranitrosotoluene. With nitrogen tetroxide under 
similar circumstances, it gives mercuryparatolyl nitrate and para- 
nitrosobenzene. With nitric oxide, no reaction takes place in the 
absence of air ; when air is admitted, the same products are obtained 
as with nitrogen trioxide. Mercuryorthoditolyl behaves in the same 
way as the para-compound. 

Mercury-a-dinaphthyl yields, with nitrogen trioxide, mercury- 
a-naphthyl nitrate and a-naphthyldiazonium nitrate, but no nitroso- 
naphthalene. With nitrogen tetroxide, it yields mercury-a-naphthyl 
nitrate and some naphthalene, but neither a-naphthyldiazonium nitrate 
nor nitrosonaphthalene. C. F. B. 


> i Oe ee Oe tek ee ee Ok 


ORGANIC CHEMISTRY. 529 


Tetrahydropyrone Compounds. By Pave, Iw. PEtRENKo- 
KritscHENKO (Ber., 1898, 31, 1508—1512).—When a mixture of 
acetonedicarboxylic acid (1 mol.) and methylsalicylaldehyde (2 mols.) 
with an equal volume of acetic acid and some hydrochloric acid is 
allowed to remain overnight, dimethorydiphenyltetrahydropyronedicarb- 

: ’ CH(COOH)-CH(C,H,"OMe) : 
oxylic acid, CO<GH(COOH)-CH(C,H,-OMe)~°» fo Sorsed. When 
heated on the water bath, this loses carbonic anhydride and yields di- 
CH,° CH(C,H,° OMe) . 
CH,: OHICH OMe) Which 
melts at 173°. Boiling with acetic anhydride does not convert this 
into an unsaturated ketone, but heating it in alcoholic solution with 
a few drops of hydrochloric acid for } hour on the water bath does 
effect this conversion : dimethoxydibenzylideneacetone, 

CO(CH:CH: C,H,°OMe),, 

is yellow and melts at 123°; its tetrabromide is colourless and melts 
at 174°. 

When the substituting group in the phenyl residues is not neutral 
in character, like methoxyl, but acid, no condensation to a pyrone 
takes place. Acetonedicarboxylic acid and paranitrobenzaldehyde 
yield an acid, CO[CH(COOH)-CH(OH)-C,H,°NO,],, which loses 
carbonic anhydride when heated on the water bath, forming yellow 
diparanitrobenzylideneacetone, CO(CH:CH:C,H,°NO,), ; this melts at 
254°, its colourless tetrabromide at 239°; it may also be obtained by 
adding a few drops of aqueous soda to a mixture of paranitrobenzalde- 
hyde with acetone. 

Metanitrobenzaldehyde and metachlorobenzaldehyde condense with 
acetonedicarboxylic acid forming ketones, which melt at 239° and 123° 
respectively. C. F. B. 


Reaction of Benzaldehyde with Phenol. By Artnur MIcHAEL 
(J. pr. Chem., 1898, [ii], 334—336).—Benzaldehyde may condense 
with phenol to dihydroxytriphenylmethane in the presence of a 
moderate quantity of a mineral acid (Russanoff, Abstr., 1889, 188), 
but in the presence of traces only of acid the product is hydroxybenz- 
hydrol, as the author showed previously, for when it is distilled with 
zinc dust and the distillate is fractionated under diminished pressure 
diphenylmethane is obtained. The first stage in the interaction 
between an aldehyde and a phenol undoubtedly consists in an aldol 
condensation ; whether a further condensation takes place between 
this first product and a second molecule of the phenol depends on the 
nature of the latter and on the amount of mineral acid present. 

C. F. B. 


Cedrirets. By Rupotr Nierzxr and R. Bernarp (Ber., 1898, 31, 
1334—1338. Compare Nietzki, Abstr., 1878, 868).—The ditoly|- 
cedriret, (C,H,OMe),O,, previously obtained by the oxidation of 
toluquinol methylic ether, when heated with an alcoholic solution of 
hydroxylamine hydrochloride, yields a monowime, C,,H,,NO,, crystallis- 
ing in bronzy, glistening needles, and only sparingly soluble in the 
usual solvents; it dissolves in alkalis, may be recrystallised from 
amylic alcohol, and yields a monacetyl derivative. When this oxime 


methoxydiphenyltetrahydropyrone, co< 
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is warmed with about six times its weight of nitric acid (sp. gr. 1°3) 
and the solution allowed to cool, a nitro-derivative, C,,H,,NO,, is 
obtained, which crystallises from alcohol in beautiful, red needles ; 
when heated with acetic anhydride, the nitro-compound yields an acetyl 
derivative, crystallising in pale yellow needles and melting at 143°. 
Brunner’s ditolyldiquinone (Abstr., 1889, 996) may be obtained by 
oxidising ditolylcedriret with dilute nitric acid, or by the oxidation of 
dimethyltoluquinol with chromic acid mixture. The following con- 
stitutions agree best with the reactions and methods of preparation 
of the different compounds. 

Nitro-derivative, NO,*C,H,Me(OH)-C,H,MeO,, NO,:Me:OH= 
2:3:5 and Me:0,=3': 2':5’; monoxime, 

O,H,Me(OMe),*C;H,MeO:NOH, Me:(OMe),=3:2:5 
and O: Me: NOH = 2’:3': 5’; ditolylcedriret, 
C;H,(OMe),*C,H,MeO,, (OMe), =2:3:5 

and O: Me:O0=2':3': 5’. J.JI.5S. 


Nitrogen Compounds of the Menthol Series and their Deri- 
vatives. By Micuain Konowatorr and W. Tscnewsky (Ber., 1898, 
31, 1478—1481).—When menthone is nitrated with nitric acid of 
sp. gr. 1:075, in an open vessel, at 80°, with constant stirring, a 

' <CO—CH; , 
nitromenthone, probably C,H,*C(NO,) CHC He CHMe, is formed 
(Abstr., 1896, i, 177) ; it has a rotation greater than + 39°, although 
the menthone employed was /evorotatory. The crude nitromenthone 
was reduced with tin and hydrochloric acid to amidomenthone, 
NH,’ C,,H,,0, which boils at about 125° under 25 mm., at 235—237° 
under ordinary pressure, has sp. gr. = 0°9750 at 0°/0°, 0:9606 at 20°/0°, 
and index of refraction np=1°47397 at 20°, and is fairly soluble in 
water. The hydrochloride melts and decomposes at 245—247° ; no other 
salts could be made to crystallise. Amidomenthone forms an owime 
which boils at 182—185° under 20 mm. pressure, the hydrochloride of 
which melts at 110°; also a semicarbazone melting at 80°, and a crys- 
talline benzoyl derivative. Amidomenthone in alcoholic solution is 
reduced by sodium to mentholamine (amidomenthole), NH,*C,,H,,*OH, 
a viscous liquid boiling at 147—150° under 20 mm., and at 254° 
under ordinary pressure ; its specific rotation [a])= — 6°; it is fairly 
soluble in water. Its sulphate melts at 250°; no other salt could be 
prepared. 

Amidomenthonoxime in alcoholic solution is reduced by sodium to a 
diamine, C,)H,.(NH,),, which boils at 240—243° ; the salts crystallise 
badly, but the platinochloride and the mercurochloride were obtained 
crystallised ; the hydrochloride reacts vigorously with potassium 
nitrite, yielding a liquid which boils at 220°, and is apparently an 
unsaturated ketone, identical or isomeric with pulegone. CC. F. B. 


Guaiacum Resin. II. By Joser Herzie and F. Scuirr (Monatsh., 
1898, 19, 95—105. Compare Abstr., 1897, i, 165, 254, and this vol., 
i, 327).—Pyroguaiacin crystallises from alcohol in beautiful, glistening 
leaflets melting at 180—183°, and on analysis gives numbers agreeing 
with the formula C,,H,,0,. When treated with acetic anhydride and 
sodium acetate, it yields acetylpyroguaiacin, OAc: C,,H,,0, erystallising 
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from alcohol in flat, glistening needles melting at 122—124° (compare 
Weiser, Monatsh., 1880, 1, 594). 

Attempts to arrive at the nature of guaiaretic acid have so far 
proved fruitless, for when the acetyl derivative is oxidised with 
chromic acid in acetic acid solution no crystalline substance could be 
obtained. The acid gives a diethyl derivative crystallising from alcohol 
in flat, white needles or leaflets, melting at 100—102° and distilling 
in a vacuum without decomposition. A, W. C. 


Lichens and their Characteristic Constituents. By OswaLp 
HessE (J. pr. Chem., 1898, [ii], 57, 232—318. Compare Abstr., 1895, 
298).—This long paper contains an account of the constituents of a 
number of lichens, these constituents being described under the 
heading of the lichens from which they were obtained respectively. 
The methods by which they were obtained are described in detail, but 
it may be said that the method generally adopted was to extract a 
portion of the lichen, usually in coarse fragments, with 100—200 c.c. 
of ether in a reflux apparatus until nothing more was dissolved ; the 
ether was as free from alcohol as possible, in some cases entirely so. 
If no appreciable deposit had formed during 10 hours in the ethereal 
extract, the latter was used for the extraction of a fresh portion of 
the lichen. Had a deposit formed, it was filtered off, and the ethereal 
solution concentrated so as to obtain a fresh quantity of the deposit. 
Often the ethereal solution was shaken with aqueous potassium hydrogen 
carbonate ; this removed acids (except usnic acid), which were after- 
wards set free with hydrochloric acid and extracted with ether. Some- 
times the filtered ethereal extract was evaporated to dryness ; if small 
quantities of usnic acid were present, this acid was dissolved out by 
boiling with a mixture of 9 parts of light petroleum and 1 of benzene ; 
or in other cases, the solid residue was treated with a limited 
quantity of alcohol, the hot solution being filtered from the undissolved 
part and diluted with water until a turbidity just appeared ; or some 
other of the recognised methods of organic chemistry was employed. 
Below is a list of the lichens examined, with the localities in which 
they were found, and the substances obtained from them; where 
melting points and formule differ from those previously assigned by 
the author or others, the present ones may be assumed to be more 
correct, the material employed having been purer. 

Usnea longissima Acharius, from Garmisch (near Stuttgart?) and 
Rauhmiinzach in the Black Forest.—Usniec acid; the conversion of 
this substance into decarbusnein is effected particularly easily by 
heating it with four times its weight of acetone for 4 hours at 150°. 
[This acid is identical with the old a-usnic acid ; the prefix is no longer 
necessary, as ‘‘ B-usnic acid” has been shown to be a mixture of usnic 
acid itself with atranorin], Barbatice acid, C,,H,,O, (Stenhouse and 
Groves, C,,H,.0,), is monobasic ; the potassium and barium salts, with 
14 and 3H,O respectively, and the green copper salt were prepared 
and analysed. The ethylic salt, obtained by heating the potassium 
salt with ethylic iodide at 150°, melts at 132°; in alcoholic solution, it 
gives a bluish-violet coloration with ferric chloride. 
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U. barbata (L.) Fries, from Traunstein, Bavaria.—Usniec and bar- 
batic acids. 

U. barbata £. dasypoga (Ach.) Fr. and f. hirta (L.) Fr., from Java 
cinchona bark.—Usnie acid. Usnaric acid, C,)H,.0,,, is but little 
soluble in ether, except when just liberated from a salt ; it crystallises 
in aggregates of needles, decomposes at 240—260° without melting, 
has a very bitter taste, and gives a purplish-violet to brownish-red 
coloration with ferric chloride; it is possibly identical with Zopf’s 
salaz(in)ic acid (this vol., i, 90). Usnarin crystallises in prisms and 
melts and decomposes at 180°; it is insoluble in cold alkalis, and has 
no taste. 

U. ceratina (Ach.).—Usnie acid, barbatic acid, and barbatin. 

Evernia vulpina (Ach.), from the Engadine, and also from California, 
where it occurs on the Wellingtonia, and is known as “ moss of the big 
trees.” —Vulpic acid and atranorin. 

E. divaricata (L.) Ach., from Schoérzingen (?).—Divaricatic acid, 
C., H,,0,"OMe, is crystalline, melts at 129°, and gives a purplish-violet 
coloration with ferric chloride in alcoholic solution; a barium salt, 
C,.H,,0,Ba + 2H,O, was prepared and analysed, and in the mother 
liquor from it another salt, probably of an acid C,,H,,0,, was found. 

EL. prunastri (L.) Ach.; var. vulgaris, Kérber, from near Stuttgart, 
and var. gracilis from Liebenzell, Black Forest.—Evernic acid, usnic 
acid, and atranorin. 

E. furfuracea (.) Ach., from Feuerbach, near Stuttgart.—Atra- 
norin only. 

Ramalina pollinaria (Westr.) Ach., from Feuerbach.—Usnic acid. 
Atranorin. Evernic acid, C,,H,,0,;0Me: the potassium salt, 
C,,H,,0,K + 2H,O, was prepared; when this is heated with ethylic 
iodide and alcohol, it does not form an ethylic salt, but yields ethylic 
everninate, orcinol, and carbonic anhydride, according to the equation 
C,,H,,0,K + EtI + H,0 =C,H,O,* OEt + C,H,O, +CO,+KI ; the acid 
forms insoluble basic barium and calcium salts ; it is decomposed by 
boiling with baryta waterinto orcinol and bartwm everninate, C,H,O,Ba + 
H,0 or (C,H,O,),Ba + 8H,0, as the case'may be ; orcinol is also obtained 
when the acid is heated with hydriodic acid. Ramalic acid, 
C,,H,,0,°O0Me: the anhydrous potassium and sparingly soluble bariwm 
salts were prepared ; the acid gives a purplish-violet coloration with 
ferric chloride ; boiled with baryta, it yields the same products as 
evernic acid does, and no doubt the isomerism between these two acids 
consists in the different way in which the lactone-condensation has 
taken place. 

Ramalina ceruchis (Ach.), from a speciman of Californian “ orseille.” 
—Usnic acid. An acid melting at 135°, fairly soluble in cold alcohol ; 
and another, less soluble, decomposing at 220—260° (usnaric acid 4). 

Roccella Montagnei Bél., from Ceylon, Zanzibar, Madagascar, and 
Angola.—Erythrin : probably 

C,H,(OH),-O-CO-C,H,Me(OH)-0-CO-C,H,Me(OH),, 
a condensation product of erythritol with lecanoric acid ; crystallises 
from dilute acetic acid with 1H,O and melts when anhydrous at 148° 
(not 137°). Oxyroccellic acid, C,,H,0(COOH), : melts at 128°; gives 
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no coloration with ferric chloride or bleaching-powder solution ; the 
anhydrous barium and silver salts were prepared and analysed ; when 
heated at 160—180°, the acid yields the anhydride which melts at 
82°; when heated with acetic anhydride at 85°, it yields an anhydride, 
0(CO-C, ;H,,O°COOH),, which melts at 121°. 

R. fuciformis (L.) D.C.—Erythrin and oxyroccellic acid. 

R. peruensis Krempelhuber [syn. 2. cacticola, Darbishire, and R. 
fruticosa (frutectosa) Laurer], from California.—Erythrin. Oxy- 
roccellic acid. Roccellic acid, C,,H,,0,, a dibasic acid; the barium, 
with 13H,0, calcium, copper, and silver hydrogen-salts and the normal 
lead salt were prepared and analysed. 

R. tinctoria (L.) Ach., from Cape Verde.—Oxyroccellic, roccellic 
and parellic acids. Lecanoric acid, C,,H,,0,+H,O, a monobasic acid ; 
gives in alcoholic solution, like erythrin, a blood-red coloration with 
bleaching-powder solution ; the potassium, barium, calcium, copper, and 
basic lead salts, with 1, 5, 4, 2 and 0 H,O respectively, were prepared 
and analysed; when heated with acetic acid, the acid first yields 
orsellinic acid, but this readily loses carbonic anhydride, forming 
orcinol ; heated with methylic alcohol at 85°, it yields carbonic 
anhydride, orcinol, and methylic orsellinate, which melts at 138°, and 
has a great resemblance to methylic betorcinolcarboxylate. Orsellinic 
acid crystallises from dilute acetic acid with 1H,O, from alcohol with 
2 (and. 1) H,O. 

R. portentosa Mtg., from Chili.—Lecanorie acid only. 

R. canariensis Darbishire, from Teneriffe.—Lecanoric acid only. 

R. sinensis Nylander, from Tonquin.—Lecanoric acid. 

R. decipiens Darbishire. An acid, sparingly soluble in ether, 
melting at 142°, and giving a brownish coloration with ferric chloride. 

R. intricata (Mtg.) Darbishire. Zeorin. occellaric acid; crys- 
talline, melts at 110°, gives a bluish-violet coloration with ferric 
chloride, but none with bleaching-powder solution. 

Reinkella birellina Darbishire, from Lima, Peru. Roccellic or oxy- 
roccellic acid. Roccellinin. 

Darbishirella gracillima (Krph.) Zahlbruckner (syn. Roccella intricata 
Mtg.), from Chili.—Parellic acid. 

Dendrographa leucophea (Tuck.) Darbishire, from San Diego, 
Mexico. Protocetraric acid. Further, a crystalline substance which 
melts at 121°, and gives a brownish-red coloration with ferric chloride. 

Cladonia rangiferina (L.) Hoffmann, from Feuerbach.—Usnic acid. 

C. pyxidata (L.) Fries, from Feuerbach.—Parellic acid. 

C’. coccifera (L.) Schaerer, from Brand in the Vorarlberg.—Coccellic 
acid. 

C. rangiformis, Hoffmann, from Stockheim on Keuper sandstone 
(‘‘Schilfsandstein”’), and from Feuerbach on Keuper marl (“Mergel”) ; 
the first sample gave twice as large a yield as the second.—Atranorin, 
rangiformic acid, and atranorinic acid ; further, a wax which melts 
at 81° and has the composition C,.H;,0,. Rangiformic acid, 
C,.H,,0,,* OMe, sometimes crystallises with 2H,O ; it is a dibasic acid; 
the potassium, barium, calciwm, copper, lead, and silver salts, with 0, 2, 
12, 14, 2, and 0 H,O were prepared and analysed. When treated with 
hydriodic acid, it yields norrangiformic acid, C,,H,,(COOH),, of which 
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it is the monomethylic salt ; this acid crystallises with 2H,O, of which 
it loses 1 in a desiccator, and then meltsat 119°. Atranorin (atranoric 
acid, Paternd and Oglialoro), probably 
COOMe:C,HMe,(OH)-O-CH,:0°C CH—C- 
OMe-C(0H):C-CO” 

is decomposed by heating with acetic acid at 150°, the products 
being, beside a resin, physciol and methylic betorcinolcarboxylate, 
COOMe:C,;HMe,(OH), ; of these, the former dissolves more rapidly 
in boiling water. Physciol (atranorinic acid, Paternd), probably 
C,H,Me(OH), [1:2:4:6], when heated with acetic anhydride at 85°, 
forms an oily monacetyl derivative, from which a very small quantity 
of crystals, melting at 78°, separated ; both of these substances give a 
purple-violet coloration with ferric chloride. When boiled with acetic 
anhydride and sodium acetate, it yields a product which is separated by 
boiling with water into an insoluble oil and crystals which melt at 
80—82° and have the composition C,,H,,0,Methylic betorcinol- 
carboxylate (physcianin, atraric acid, ceratophyllin) yields carbonic 
anhydride and f-orcinol when it is heated with hydriodic acid; it 
greatly resembles its next lower homologue, methylic orsellinate, and, 
like it, gives a blood-red coloration with bleaching-powder solution. 
Theoretically, the hydrolysis of atranorin ought to yield, in addition 
to physciol and methylic betorcinolearboxylate, formaldehyde and 
carbonic anhydride ; it was not found possible to demonstrate the 
formation of formaldehyde, however. The final products of hydrolysis 
with baryta are methylic alcohol, physciol, B-orcinol, carbonic anhy- 
dride, and a little resin (polymerised formaldehyde?). When atranorin 
is heated with methylic, ethylic, or isoamylic alcohol at 150°, the pro- 
ducts are methylic betorcinolearboxylate and methylic, ethylic, or 


isoamylic hematommate, CH,<0>C,HMe(0H)-COOR [= 4:6:1:2:3], 


the last of these melts at 54°, and gives a dark brown coloration with 
ferric chloride ; the first two were named respectively hematomminic 
and hematommic acid by Zopf. Atranorinic acid, 


COOH: C,HMe,(0H)-0-CH,0-0 par, coHy > COOH, 


crystallises with 1H,O, melts at 157° when anhydrous, gives a dark- 
brown coloration with ferric chloride, and is decomposed, when heated 
with alcohol] at 150°, into physciol, B-orcinol, and carbonic anhydride. 
Cetraria islandica (L.) Ach., purchased in Stuttgart and Frankfurt. 
—Lichenostearic acid and protocetraric acid, the second of which is 
dissolved out but very slowly by the ether ; cetraric acid does not exist 
ready formed in the lichen, Lichenostearic acid, OH-C,,H,,0*COOH, 
melts at 120°, its monacetic derivative at 124°; the bariwm, sometimes 
with 3H,O, and silver salts were prepared and analysed. Protocetraric 
acid, C,,H,.O,;, often crystallises with 1H,0; it decomposes at 
240—260° without melting, and although a very insoluble substance, 
has a very bitter taste ; it gives a brownish--to claret-red coloration with 
ferric chloride. It contains no methoxyl group, and is hydrolysed by 
boiling with alcoholic potash, or with milk of lime, yielding fumaric and 
cetraric acids, (Usnaric acid, mentioned above, is isomeric with proto- 
cetraric acid, and behaves similarly when heated; it is perhaps 
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capable of hydrolysis to maleic and cetraric acids). Cetraric acid, 
CygH 90,9, has also a very bitter taste, and gives a brownish-red to 
purple coloration with ferric chloride ; its bariwm salt was prepared 
and analysed. 

C. juniperina (L.) Ach.—Chrysocetraric, usnic, and vulpic acids. 

C. pinastri (Scop.) Ach., from Berchtesgaden, Brand in the Vorarl- 
berg, and Baden.—Chrysocetraric, usnic, and vulpic acids; the last 
two differ in composition only by the elements of water. Chryso- 


cetraric acid (perhaps COOMe: CPh:0<0>0:0Ph- COOH, as it re- 


sembles vulpic acid in its reactions, is yellow), and melts at 196—198° 
(not 178°) ; its yellow potassium, barium, calcium, and lead salts, with 
0 or 3, 0, 4 and 2 H,O respectively, were prepared and analysed ; its 
yellow ethylic salt, from the potassium salt and alcoholic ethylic iodide 
at 150°, melts at 146°, its yellow monacetyl and monobenzoyl derivatives 
at 163—164° and 156°; when boiled with aqueous baryta, it yields 
oxypulvie acid, C,,H,,0,;. This acid is orange-red, or lighter, in colour 
according as it is crystallised with 2 or 1H,O; it melts at 207° when 
anhydrous ; its bariwm salt, with 1H,O, was prepared. It is a dibasic 
acid, being, in fact, the acid of which chrysocetraric acid is the mono- 
methylic salt. If boiled with acetic anhydride, it forms a yellow 
anhydride melting at 196°, and when this is boiled with methylic alcohol, 
the monomethylic salt (chrysocetraric acid) is first formed, and then 
the yellow dimethylic salt which melts at 117° ; when oxypulvic acid 
is boiled with ethylic alcohol, a yellow monethylic salt, melting at 139°, 
homologous with chrysocetraric acid, is first formed, but is rapidly 
converted into the diethylic salt, which is also yellow and melts 
at 100°. Vulpic acid, C,,H,,O,;OMe, yields methylic alcohol and 
pulvic acid when boiled with aqueous baryta; the last acid, when 
heated with acetic anhydride, forms a yellow anhydride which melts at 
214—215° (after crystallisation from benzene at 220—221°), and is 
converted into pulvic acid when it is boiled with acetic acid, into vulpic 
acid when heated with methylic alcohol. C. F. B. 


Guarana Paste. By E. Kirmsse (Arch. Pharm., 1898, 236, 
122—141. Compare Schaer, ibid., 1890, 228).—From guarana paste, 
the author has obtained the guarana tannin by extracting (1) with 
hot water, or (2) with alcohol at the ordinary temperature, or (3) 
with ether of sp. gr.=0°750; it forms a yellowish-white, amorphous 
mass, with an astringent taste, is easily soluble in water, alcohol, 
ether containing alcohol, and in ethylic acetate, and partly soluble in 
absolute ether. The product obtained by the second method has a 
reddish tint, due to partial decomposition. By extracting the crude 
tannin with ether, crystals of a catechin are obtained whose properties 
and reactions are identical with those of the catechin of Pegu-catechin. 
After drying over sulphuric acid for several weeks, its analysis showed 
a composition corresponding with Neubauer’s formula, C,,H,,0,,, and 
it melted at 140°; but after cooling, powdering, and drying at 
150—160° it melted at 190° when again heated, intumescing and 
acquiring the characteristic colour of guarana. When dried at 
80—90° and at 98°, the percentage of carbon increased to a mean of 
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62°20 and 63:08 per cent. respectively. The product obtained by ex- 
tracting the paste with hot water contains the least amount of cate- 
chin. The author confirms Thoms’ statement (Pharm. Centralhalle, 
1890, 533) that the amount of caffeine in guarana has been over- 
estimated ; three samples were found to contain 2°68, 2°97, and 3°10 
per cent. respectively. Cocoa, which has been stated to be an adul- 
terant of lower qualities of guarana, was not detected in any of the 
samples. E. W. W. 


Chemistry of Chlorophyll. By Leo Marcutewski (J. pr. Chem., 
[ii], 57, 330—334).—A very destructive criticism of Bode’s paper 
(Inaug. Diss., Cassel, 1898). 


Action of Hydrogen Peroxide on 1-Alkylpiperidine Bases. 
By W. Wernick and Ricwarp WotrFrensTeIn (Ber., 1898, 31, 
1553—1561).—Merling’s ‘‘ hydroxymethylpiperidine,” 

C;H,,):N:CH,-OH 

(Abstr., 1893, i, 113), obtained by the action of hydrogen peroxide on 
l-methylpiperidine, must rather be regarded as methylpiperidine oxide, 
C.H,)-NMe:0O, its hydriodide being C;H,,.NMelI-OH, for when it is 
heated at 200° with hydrochloric acid saturated at 0°, it forms 
l-methylpiperidine, together with a little methylic chloride (the same 
reaction takes place, but with almost explosive violence, when gaseous 
hydrogen chloride is passed over the dry substance at 180—230°) ; it 
reacts neither with benzoic nor with benzenesulphonic chloride ; it is 
reduced by sulphurous acid, nitrous acid, or zinc and hydrochloric acid 
to 1-methylpiperidine ; it loses oxygen with explosive violence when 
submitted to dry distillation, 1-methylpiperidine being formed ; and it 
sets free iodine from potassium iodide (although its salts do not effect 
this). 

Rthylpiperidine oxide, C;H,):NEt:O, obtained by allowing 1-ethyl- 
piperidine to remain at the ordinary temperature with the cal- 
culated quantity of 3 per cent. hydrogen peroxide solution, forms 
hygroscopic crystals. The yellow picrate melts at 142—144°; the 
hydrobromide and the hydriodides, with 4HI, melting at 95°, and with 
1HI, deliquescent, were prepared and analysed. In its reactions, this 
substance resembles the methyl analogue, except that when submitted 
to dry distillation it decomposes for the greater part into ethylene and 
§-amidovaleraldehyde, NH,*(CH,],"CHO, although some ethylpiper- 
idine is formed. C. F. B. 


The Methylation of Indoles. By Giuseppe PLancuer (Ber., 
1898, 31, 1488—1499. Compare Brunner, this vol., i, 384).—When 
the base C,,H,,N, obtained by the action of ethylic iodide on 
2’-methylindole (Abstr., 1897, i, 102) is oxidised with potassium 
permanganate, it yields an acid, C,,H,;NO,, which, when it loses 


carbonic anhydride, is converted into the substance on << 12> CH, 


for which the name 3’: 3’- diethylindoienine is a) ; consequently 
the formula of the acid must have been C,H Pe _ Now’ COOH, and 
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that of the original base 05H, <CPe> ome, the base being not 


4 :4'-diethyldihydroquinoline, as has been assumed hitherto, but 
2 -methyl-3’ : 3’-diethylindolenine. This base is reduced by sodium to 
another, of which the hydrochloride melts at 217° (loc. ctt., p. 103) ; 
this is to be regarded as 2’-methyl-3’ : 3’-diethylindoline, 
CH, <yi?>CHMe, 
not 4’ : 4’-diethyltetrahydroquinoline ; from it, the first base can be 
regenerated by oxidation with alkaline potassium permanganate at 0°. 
In the same way, Ferratini’s dimethyltetrahydroquinoline (Abstr., 
1893, i, 603), better 2’: 3’: 3’-trimethylindoline, can be oxidised to 
2': 3’: 3'-trimethylindolenine (4: 4'-dimethyldihydroquinoline), the 
yellow picrate of which melts at 158°. This base can also be prepared 
by heating the phenylhydrazone of methyl isopropyl ketone (which 
boils at 175—176° under 47 mm. pressure) with alcoholic zinc chloride 
on the water bath ; it boils at 228—229° under 744 mm. pressure, and 
the zincochloride melts at 225°. This method of formation confirms 
the view that the substance is an indolenine rather than a dihydro- 
quinoline ; it might be urged that a quinoline chain is formed during 
the reaction by the migration of a methyl group, but this objection is 
met by the fact that in a case where no such migration is possible, 
namely, that of the phenylhydrazone of di-isopropyl ketone, a similar 
condensation occurs on heating with zinc chloride, a base being formed 
which boils at 250—260° under 750 mm. pressure, melts at 80°, and 
must be regarded as 3’ : 3’-dimethyl-2'-isopropylindolenine. 
Wh r, ar, arace . : <OMe ° 
en 2’: 3’: 3’-trimethylindolenine, C,H,<-_ 2>CMe, is treated 


with methylic iodide, the product is the hydriodide of 1’ :3' : 3’-tri- 


methy]-2’-methyleneindoline, CH .< Ym >OMel, from which the 


free base, CsH,<y v2 >O:CH, (trimethyldihydroquinoline, E.Fischer 


and Steche, Abstr., 1888, 298) can be set free with potash. The same 
base is obtained by condensing the methylphenylhydrazone of methyl 
isopropyl ketone (which boils at 130—140° under 40 mm. pressure) by 
means of zinc chloride. In a similar fashion, the hydriodide of 
l'; 3’; 3’-trimethyl-2’-isopropylideneindoline (pentamethyldihydroquin- 
oline: Zatti and Ferratini, Abstr., 1892, 615) is obtained from 2’-iso- 
propyl-3’ : 3’-dimethylindolenine and methylic iodide ; it melts at 185° 
(not 173°), the aurochloride at about 150°, and the picrate at 148°. 


C. F. B. 


Ketochlorides and Orthodiketones of Azimidobenzene. By 
Turopor ZINCcKE (J. pr. Chem., 1898, [ii], 57, 319—329).—This paper 
discusses the results of experimental work previously published. It 
has been already shown (Abstr., 1896, i, 499, 501) that the carbon 
ring of quinoline reacts in many cases just like one of the two rings 
in naphthalene ; it is now shown that the same is true of the carbon 
ring in azimidobenzene, except that it is not possible to convert the 
six-atom into a five-atom carbon ring. C. F. B. 
VOL, LXXIV, 1, PP 
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Cycloamidines : Pyrimidine Derivatives. By Henry Lorp 
WHeEE.er (Amer. Chem. J., 1898, 20, 481—490).—The author gives 
the name of cycloamidines to those substances having the amidine 
constitution NXR!*CR:NR", but which have two of the radicles 
R, R!, and R" replaced by a ring structure or a bivalent group. 

When R' and R" are thus replaced, cycloamidines are formed 
containing two nitrogen atoms in the ring, and a preliminary account 
of the action of alkylic haloids on compounds of this series is given in 
the paper. The action of alkyl haloids on cycloamidines containing 
only one nitrogen atom in the ring has been extensively studied, and 
many cases have been found in which substitution of the hydrogen 
atom X does not take place. 4:2 :6-Anilidophenylmethylpyrimidine, 
Nope >C-NHPh, a cycloamidine containing two nitrogen 
atoms in the ring, behaves in.a similar manner, forming stable addi- 
tive products with alkylic iodides from which the original base is 
regenerated on treatment with dilute alkali. This cycloamidine 
prepared from 4:2:6-chlorophenylmethylpyrimidine and aniline, 
yields a hydrobromide melting at 250° and a hydriodide melting at 
231°; both salts form colourless needles ; the methiodide, C,,.H,.N,I, 
crystallises from dilute alcohol in colourless needles containing 2H,0 ; 
and becomes anhydrous at 130°. Dilute alkalis reconvert it into the 
original cycloamidine. 4:2: 6-Methylanilidophenylmethylpyrimidine, 
N<Gp aC-NMePh, prepared from phenylmethylchloropyrim- 
idine and methylaniline, crystallises in colourless prisms and melts 
at 113°; the platinochloride decomposes at 228°, the hydriodide melts 
at 198°, and the niérate crystallises in colourless needles or prisms and 
decomposes at about 170°. 

4:2:6-Anilidophenylmethylpyrimidine ethiodide, C,,H,.NoI + 2H,0, 
is crystalline, and becomes anhydrous at 130°. Dilute alkalis re 
generate the original cycloamidine. 

4:2: 6-Ethylanilidophenylmethylpyrimidine, 


CMe:CHy ,, 
N<opph._N7C'NEtPh, 


prepared like the corresponding methyl derivative, crystallises in 
colourless prisms soluble in alcohol but not in water, and melts at 
87° ; the hydrochloride melts at 210°, and the platinochloride at 218°; 
the hydriodide crystallises in prisms. Ethylic bromide is without 
action on anilidophenylmethylpyrimidine. 

2:6: 4-Phenylmethylpyrimidonemethiodide, produced by heating 
phenylmethyloxypyrimidine, N<C pi -np>CO, and methylie iodide 
at 170°, erystallises from alcohol in colourless needles and decom- 
poses at 230°. When treated with dilute alkali, the methiodide loses 
the elements of hydrogen iodide and 2-phenyl-1(or 3) : 6-dimethylpyrim- 
idone, C,.H,,N,O, is obtained, which crystallises from water in large 
prisms and melts at 91—92°; it is basic in character, and yields 
soluble salts with dilute acids. The nitrate forms colourless, flattened 
prisms and melts at 195°; the platinochloride crystallises in orange-red 
prisms and darkens at 235°. 
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Methylbenzamidine hydrochloride, NH:CPh*NHMe,HCl, prepared 
from the hydrochloride of benzimidoethylic ether and methylamine, 
crystallises from water in colourless needles. G. T. M. 


A New Product of the Oxidation of Theobromine. By Hans 
Ciemm (Ber., 1898, 31, 1450—1453).—When theobromine is sus- 
pended in dilute hydrochloric acid, warmed to 40—50°, and oxidised 
with potassium chlorate, methylalloxan is the chief product (this vol., 
i, 178), but a second product, melting and decomposing at 201—203°, 
is formed in addition ; this is an owy-3 : 7-dimethyluric acid, for it is 
hydrolysed by aqueous baryta to methylcarbamide and mesoxalic 
acid; it is soluble in alkalis, but not in acids. When heated 
with water for an hour at 100°, it is converted into an isomeride, 
iso-oxy-3 : T-dimethyluric acid, which also melts and decomposes at 
201—203°, and yields the same products when hydrolysed with 
baryta, but is much more soluble in water than the compound first 
mentioned ; it forms monoclinic crystals [a:6:¢=0°7908 : 1: 1'2092 ; 
B=83° 9’ 20”]. The structure of these two compounds is not quite 
evident. C. F. B. 


Pseudotheobromine, Theobromine, Theophylline, and Para- 
xanthine. By Herrsert PoMMEREHNE (Arch. Pharm., 1898, 236, 
105—122).—From the products of the action of methylic iodide on 
the silver derivative of xanthine at 130—140°, the author has isolated 
xanthine, theobromine, and pseudotheobromine (compare Abstr., 1897, 
i, 129). Pseudotheobromine, when treated with methylic iodide, yields 
caffeine. The author has prepared the following salts of theophylline 
obtained from tea-extract, and of paraxanthine. Theophylline hydro- 
chloride, C,H,N,O,,HCl+H,O, crystallises in plates, loses its water 
and hydrochloric acid at 100°, is more soluble in water than either the 
hydrochloride of theobromine or ef pseudotheobromine, and forms a 
strongly acid solution. The aurochloride, C,H,N,O,,HAuCl, + H,0, 
crystallises in lemon-yellow needles, is easily soluble in water, loses its 
water of crystallisation at 110°, and does not melt below 285°; the 
corresponding salt of pseudotheobromine melts at 270°. Theophylline 
platinochloride, (C,H,N,O,).,H,PtCl,, crystallises in small plates, is 
easily soluble in water, and does not melt below 280°; pseudotheo- 
bromine platinochloride crystallises with 4H,O. Paraxanthine hydro- 
chloride, C,H,N,O,,HCl+H,0, crystallises in characteristic, trans- 
parent, rhombic plates, is easily soluble in water, forming a 
strongly acid solution, very easily soluble in hydrochloric acid, 
and loses its halogen acid and water at 100°; the awrochloride, 
C,H,N,O,,HAuCl, + $H,0, crystallises in orange-yellow needles, melts 
at 227—228°, is sparingly soluble in cold water, more soluble in hot, 
and loses its water of crystallisation at 100°; the platinochloride, 
(C,H,N,O,).,H,PtCl,, forms small, reddish-yellow needles, and does 
not melt below 290°. E. W. W. 


Quinoline-morphine. By Pavut Conn (Monatsh., 1898, 19, 
106—113. Compare Abstr., 1897, i, 170).—2-Quinoline-morphine, 
C,NH,°0-C,,H,,NO-OH, prepared by the action of 2-chloroquinoline 
on morphine, crystallises from alcohol in star-like groups of small 
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prisms melting at 158°. Unlike morphine, it is insoluble in alkalis, 
and gives no colour reaction with ferric chloride. With bromine, it 
yields a substitution product, and with iodine a periodide. It forms 
both normal and acid salts, the latter being amorphous. The normal 
hydrochloride is a hard mass crystallising with difficulty ; the platino- 
chloride is a pale yellow precipitate, decomposing without melting at 
180—190° ; the normal sulphate crystallises from water in slender, 
glistening needies, melting and giving off gas at 257°, and has a 
specific rotation [a],= —66°46°; the chromate is obtained as a 
yellow precipitate ; the tartrate separates from alcohol in beautiful, 
transparent, glistening prisms, melting and giving off gas at 98°, 
whilst the picrate forms small, yellow crystals, melting and decomposing 
at 250—252°. 

The normal sulphate is a strong poison, 0°001—0-002 gram pro- 
ducing death in cold-blooded, and 0°02 gram in warm-blooded animals. 
It produces clonic spasms, lessens the blood pressure, and retards the 
action of the pulse. 

It was found impossible to replace the hydrogen atom of the second 
hydroxyl group in morphine by a quinoline residue. A. W. C. 


Tropic Acid. III. Constitution of the Products of Decom- 
position of Atropine and Cocaine. By Ricnarp WILLSTATTER 
(Ber., 1898, 31, 1534—1553. Compare also this vol., i, 159).— 
When piperylenedicarboxylic acid (Abstr., 1896, i, 266) is reduced 


with sodium amalgam in aqueous solution at 100°, pimelic acid, 
COOH: (CH,],-COOH, is obtained. A second product, more readily 
soluble in cold water, is obtained in addition ; this, which is a dihydro- 
piperylenedicarbowylic acid, perhaps COOH+CH:CH-([CH,},*COOH, 
melts at 120—121°, its dibromide (dibromopimelic acid) at 140°. When 
carbonic anhydride is passed through the solution during the reduction, 
no pimelic acid is formed, but only a dihydropiperylenedicarboxylic 
acid, isomeric with the first, however, and possibly of the constitution 
COOH: [CH,],°CH:CH:CH,*COOH ; this acid melts at 91°, but not 
sharply ; the dibromide melts at 130°. When piperylenedicarboxylic 
acid is heated with hydriodic acid at 170—180°, it is con- 
verted into a lactone-acid, probably the y-hydroxypimelic acid lactone, 


COOH: [CH,],CH<orr oH. >CO; this melts at 82°5°, and has the 


electrolytic dissociation constant K=0°00272 (un, =376) ; its silver 
salt is very readily soluble in water ; that of the hydroxypimelic acid 
is less soluble, and was analysed. 

The formation of normal pimelic acid by the addition of four 
hydrogen atoms to piperylenedicarboxylic acid makes it necessary to 
regard the latter as a normal acid, contrary to the view previously 
taken ; it is probably COOH: CH:CH: CH:CH: CH,° COOH, although 
the position of the double bonds is not certain. And as this acid is 
obtained from methylic é- or d-tropate (by the addition of methylic iodide 
and treatment with potash alternately), and the optically isomeric 
tropic acids are obtained by the oxidation of tropine or ecgonine (with 
chromic and sulphuric acids), the formule proposed by Merling for 
these alkaloids, and hitherto adopted by the author, must be given up, 
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and the following assigned instead (in that of ecgonine the CH:OH 
and CH:COOH groups may be interchanged, and in any case ecgonine 
is not the acid, but its betaine, or intramolecular salt). 


CH, CH —CH, OH, CH—CH- OH 
NMe go | NMe CH-COOH. 
CH, CH—CH, CH,' CH—CH, 


Tropine, Ecgonine, 


The formule of a number of products of the decomposition of 
these alkaloids are deduced ; that of tropic acid, for example, is 
CH, reappiremeae t Ib ini , 4 ae 
CH, CH(CH,: COOH). t is impossible to reproduce this pa 
of the paper in an abstract ; the original must be consulted. 

C. F. B. 


Pilocarpidine. By C. Emanver Merck (Arch. Pharm, 1898, 236, 
141—149. Compare this vol., i, 283).—According to the author, 
Petit and Polonowsky’s method of converting pilocarpine into pilo- 
carpidine by heating the hydrochloride at 200° (Abstr., 1897, i, 581 
and 583) does not affect the composition of the salt, although its 
rotatory power is diminished. When pilocarpidine hydrochloride is 
similarly treated, a product is obtained which has a lower rotatory 
power than the original hydrochloride. In aqueous solution, it yields 
a platinochloride melting at 184—186°, and whose content of platinum 
corresponds with the formula (C,,H,,N,0,),,H,PtCl,; from the 
mother liquor, small, apparently cubic, crystals of a platinochloride 
(C,,H,,N,0,).,H,PtCl,+2H,O separate. Neither by heating pilo- 
carpine with hydrochloric acid in aqueous solution, nor by boiling it 
with water according to Hardy and Calmels’ methods, could pilo- 
carpidine be obtained ; in each case, there was a diminution of rotatory 
power, but no change in composition. E. W. W. 


Hydrolysis of Proteids. By A. E1cunouz (J. Physiol., 1898, 23, 
163—177).—From white of egg three substances can be separated, 
each capable of yielding an osazone corresponding with phenyl- 
glucosazone ; they are, in order of solubility, ovo-mucoid, egg-albumin, 
ovo-mucin. The last-named substance has not been previously 
described. 

Pure serum-albumin yields no osazone, and the glucoproteid 
reaction of the mixed serum proteids depends on a portion of the 
globulin which can be precipitated by the addition of acetic acid to 
dilute serum. Casein after hydrolysis also yields no osazone. Such 
experiments show the importance and wide distribution of gluco- 
proteids ; all proteids, however, are not glucoproteids. 

W. D. 4H. 


Uroproteic Acid, a New Constituent of Urine. By Max 
CLorrra (Chem. Centr., 1897, ii, 1154 ; from Arch. exp. Path. Pharm., 
40, 29—39. Compare Tipfer, this vol., ii, 501).—To prepare uro- 
proteic acid, dogs’ urine is treated with calcium carbonate or baryta, 
the excess of the base removed by sulphuric acid or carbonie anhydride, 
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the filtrate made neutral or slightly alkaline, evaporated to a syrup, 
warmed with excess of barium hydroxide, and then treated with four 
times its volume of 95 per cent. alcohol. The coarse, flocculent, 
yellowish-brown precipitate of the basic,barium salt thus obtained is 
filtered, washed with water, decomposed with sulphuric acid, the solu- 
tion neutralised with barium carbonate, decolorised with animal 
charcoal, evaporated to a small volume, and treated with alcohol. Two 
grams of the barium salt was obtained from 4 litres of the urine of 
dogs which had been well fed on flesh. The formula of the acid 
deduced from analysis of the barium salt is probably C,,H,,,N)S0;, 
+nH,O. This acid is a derivative of albumin, and does not give the 
biuret reaction. When decomposed with sulphuric acid, it yields a 
melanin-like substance, wromelanin, formic acid, carbonic acid, and 
ammonia. EK. W. W. 


Cytological Staining. By AuBert Matnews (Amer. J. Physiol., 
1898, 1, 445—454).—The acid histological stains will combine with 
albumoses only in acid solutions ; under such circumstances, they form 
combinations similar to picric or other acid combinations with albumoses, 
and probably enter into one or more of the amido-groups in the 
albumose molecule. The basic stains will combine with albumoses 
only in alkaline solution, when they form insoluble, coloured com- 
pounds. The basic dyes react in this respect like basic lead acetate, 
protamine, histon, or other organic bases. The basic stains probably 
enter the hydroxyl of the phenol group of the albumose molecule, 
since they will not precipitate gelatin. 

The staining of coagulated egg-albumin depends on chemical com- 
binations similar in all respects to those which the albumoses enter 
into with the same stains. Freshly prepared hematoxylin will not 
stain tissues and, corresponding with this, will not precipitate the 
albumoses in either acid, neutral, or alkaline solutions, Hzematein 
and sodium carminate react towards the albumoses and tissues like 
the acid stains. The aluminium salts of these stains, however, 
probably owing to the strong basicity of the metal, react like basic 
stains, 

The affinity of microscopic sections for stains depends on reactions 
similar to the above. In slightly acid or neutral solutions, the basic 
dyes will stain any element of the tissue which contains an organic 
acid in a saline combination with a strong base; hence their affinity 
for the chromatin of nuclei, in which a histon or protamine salt of 
nucleic acid is contained. * Artificial nucleins are also stained by methyl- 
green so long as they are not saturated with albumin ; as soon as the 
acid becomes saturated with albumin, the nuclein shows a preponder- 
ating attraction for acid stains. This is evidence that the acid stain 
enters the albumin molecule, whilst the basic enters the nucleic acid 
molecule in these nucleins, W. D. H. 


Heemin Hydrochloride. By Max Rosenre.p (Chem. Centr., 1897, 
ii, 1153 ; from Arch. exp. Path. Pharm., 40, 137—146).—According to 
the author, the composition of hemin prepared from horses’ blood by 
Cloetta’s method (Abstr., 1896, i, 660) differs from that prepared by 
Cloetta from the blood of oxen only in containing 0°5 per cent, less of 
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hydrogen. When Nencki’s method (Abstr., 1895, 69, 825) is modified 
so that the blood-powder is prepared by diluting with sodium sulphate 
solution before centrifugalising, a product whose content of nitrogen 
corresponds with Cloetta’s formula, C,,H,,N,FeO,, is obtained. Hence 
the author assumes that Nencki’s preparation contains a substance 
rich in nitrogen, and since phosphorus could be detected (by molybdate 
after fusing with sodium carbonate and potassium nitrate), this sub- 
stance is probably nuclein derived from the colourless blood corpuscles. 
Hemin, containing 3 atoms of nitrogen to 1 of iron, can be prepared 
as follows. Fresh oxen blood, after removing the fibrin, is mixed with 
a 2 per cent. solution of sodium sulphate and centrifugalised ; the mass 
of corpuscles is freed from serum, again treated with sodium sulphate, 
centrifugalised, and then mixed with twice its volume of 96 per cent. 
alcohol, filtered after remaining 1—2 hours, and dried at the ordinary 
temperature. A solution of anhydrous oxalic acid in alcohol is added 
to 300—400 grams of the powder mixed with sufficient 96 per cent. 
alcohol to form a thin pulp, until the colour changes from red to brown. 
The filtrate, after remaining 24 hours, is again filtered, and a concen- 
trated solution of hydrogen chloride in alcohol added drop by drop ; 
the hemin crystals, which at once begin to separate, are washed with 
alcohol, ether, and water, and then recrystallised from hot alcohol to 
which a solution of hydrogen chloride in alcohol is added, The con- 
tent of chlorine is not constant, and the chlorine cannot be completely 
removed by washing with water. 


Iodine in the Thyroid Gland. By R. Tamsacn (Zeit. Biol., 1898, 
36, 549—567).—The absolute quantity of iodine in the thyroids of 
pigs from different sources is fairly constant, but the amount of pro- 
teids that can be extracted varies considerably. The iodine-containing 
proteid compounds are almost completely extractable with water. 
These compounds are precipitable by reagents like acids, alcohol, &c., 
which precipitate proteids ; only a small percentage (4) of the total 
iodine remains in solution ; of this, half is present in compounds soluble 
in water, such as iodides ; the remaining half is more firmly combined, 
but these combinations are also soluble in water. There is no free 
iodothyrin in the gland. By artificial gastric and pancreatic digestion 
of the iodine proteid compounds, iodothyrin is not separated, but diges- 
tive products are formed in which the iodine is combined in a similar 
way to that in which it is in the parent substance. Iodothyrin is 
only obtainable by destruction of the proteid molecule, and even then 
all the iodine is not present as iodothyrin ; part passes into a peptone- 
like substance. The iodine, in fact, appears to be present in the form 
of several proteid compounds. The therapeutic activity of extracts of 
the thyroid is more probably associated with these proteid compounds 
of iodine or their digestive products than with iodothyrin. 

W. D. H. 


Iodothyrin. By Ernst Roos (Zeit. physiol. Chem., 1898, 25, 
1—15).—The following elementary analyses of iodothyrin are given 
in percentages. 
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I. From sheep. II. From human thyroids; a, from Switzerland, 
6, from Kiel. 
I. s. N. C. H. Cl. Ash. 
I. 431 1-40 8°91 58°24 7°43 0°4 0°40 
u{* 131 140 10°41 61-41 8-06 0°52 —_ 
b. 2°58 140 10°03 57°04 7:28 05 0°47 


These numbers show great discrepancies, especially in the percentage 
of iodine, which is particularly abundant in the iodothyrin of the 
sheep. Whether these differences are due to the mode of preparation, 
or indicate real individual differences between iodothyrin from various 
sources, is still uncertain. W. D. H. 
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Organic Chemistry. 


Explosion of Mixtures of Methane by Electric Currents. By 
H. Courtot and JEAN Meunier (Compt. rend., 1898, 126, 750—753). 
—An extensive series of experiments was made on the action (1) 
of incandescent wires or filaments, and (2) of electric sparks on mixtures 
of methane with various proportions of air, the gas being sometimes 
still and sometimes in motion. 

A current of a mixture of 80 per cent. of methane and 20 per cent. 
of air could not be ignited by an incandescent wire or by the spark 
produced when the wire melted owing to the intensity of the current. 
In contact with a flame, however, the mixture readily ignited. 

Whatever the proportion of air and methane, the only effect pro- 
duced by an electric current, if it produces any effect at all, is an 
explosion. Under no circumstances, however, were the authors able 
to produce an explosion by means of an incandescent wire. When 
an explosion is produced, it is due to the breaking of the wire and 
the consequent production of a spark. The most readily explosive 
mixture contains 9°5 per cent. of methane. So long as the proportion 
of methane does not fall below 5:5 per cent., combustion during the 
explosion is complete. Slight explosions were observed with so low a 
proportion of methane as 4°5 per cent. The maximum limit of 
explosibility is 12 per cent. of methane, and the authors never ob- 
tained an explosion when the proportion was as high as 12°25 per cent. 


C. H. B. 


Ignition of Mixtures of Methane and Air by the Electric 
Spark. By H. Courior and J. Meunier (Compt. rend., 1898, 126, 
901—904).—The authors have previously described experiments 
which show that mixtures of methane and air are not ignited by 
incandescent wires, but if the wires fuse and a spark is produced, 
ignition takes place (preceding abstract). They now find that if the 
current by which the wire is heated is shunted with a parallel shunt, 
the production of the spark causes no ignition when the resistances in 
the two branches are equal. If the resistanee of the shunt is high, 
the production of a spark always leads to the ignition of the mixture 
of methane and air; on the other hand, when the resistance of the 
shunt falls below a certain value, the production of a spark likewise 
causes an explosion. In order to avoid an explosion, the intensity of 
the current must not exceed a certain maximum, which depends on 
the resistance of the two branches of the conductor. C. H. B. 


Di-isopropyl in Light Petroleum from Baku. By Ossian 
Ascuan (Ber., 1898, 31, 1801—1803. Compare this vol., i, 407).— 
It is shown experimentally that the fraction of Russian petroleum 
Which boils at 57—59° consists of di-isopropyl. M. O. F, 
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Combination of Olefines with Mercury Salts. By Grorczs 
Denteks (Compt. vrend., 1898,126, 1145—1148).—The olefines generally, 
like butylene, combine with mercuric sulphate in acid solution, and 
yield compounds of the type (SO,Hg,HgO),R’, in which R’ is 
an olefine ; they are yellow compounds which dissolve readily in 
hydrochloric acid, especially on heating, and with effervescence 
if the particular olefine is gaseous at the ordinary tempera- 
ture. A solution of 50 grams of mercuric oxide in 200 cc. of 
sulphuric acid and 1000 ¢.c. of water may conveniently be used. The 
olefine, if gaseous, is passed into this solution, or if liquid, like 
trimethylethylene, is agitated with it. All three butylenes yield 
similar compounds, and that obtained from unsymmetrical dimethyl- 
ethylene is more stable than the compound formed by trimethyl- 
ethylene. The propylene compound is very unstable, and at 90—100° 
in contact with the mother liquor it is rapidly converted into mercuric 
sulphate and acraldehyde. C. H. B. 


Purification of Acetylene. By A. Beret and ALBERT REYCHLER 
(Bull. Soc. Chim., 1897, [iii], 17, 218—221).—Acetylene, prepared 
from commercial calcium carbide, is contaminated with notable 
quantities of hydrogen sulphide and hydrogen phosphide. Both these 
impurities may be removed by passing the gas through bromine 
water, as recommended by Willgerodt, but this reagent rapidly 
becomes exhausted, is incapable of regeneration, and converts part of 
the acetylene into bromine derivatives. Hydrogen sulphide is best 
removed by means of caustic soda solution, and hydrogen phosphide 
by subsequently passing the gas through a solution of mercuric 
chloride acidified with hydrochloric acid, or through nitric acid con- 
taining a small quantity of a salt of copper or iron in solution. The 
precipitate produced in the mercuric chloride solution may be collected 
and dissolved in nitrie acid ; a little hydrochloric acid is then added, 
and the solution is ready for further use. By making use of these 
processes, the impurities may be quantitatively determined, the sulphur 
absorbed by the caustic soda being converted into sulphuric acid, and 
the phosphorus into phosphoric acid. Two samples of acetylene were 
thus found to contain, per cubic metre, 1032 and 1417 c.c. of hydrogen 
sulphide, and 945 and 985 ¢.c. of hydrogen phosphide. N. L. 


Constitution and Synthetical Application of the Sesqui- 
hydrochloride of Hydrogen Cyanide. By Lupwia GaTTEeRMANN 
and K. ScunirzspAHn (Ber., 1898, 31, 1770—1774).—The authors 
find that when ‘ sesquihydrochloride of hydrogen cyanide,” which was 
first prepared by Claisen and Matthews (Ber., 1883, 16, 308), who 
represented it by the formula 2HCN,3HCI, is heated with benzene, 
a product is obtained which yields benzhydrylamine, CHPh,* NH,, on 
hydrolysis with alcoholic potash. This fact, taken in conjunction with 
the formation of ethylic chloride, formic acid, and formamidine, when 
the sesquihydrochloride is heated with alcohol, renders it probable 
that the so-called sesquihydrochloride has the formula 

NH-CH-NH:CHC1,, HCI, 

Benzhydrylformamidine hydrochloride, NH: CH-NH:CHPh,, HCl, is 

prepared by adding aluminium chloride to a mixture of benzene with 


ORGANIC CHEMISTRY. 


the “sesquihydrochloride of hydrogen cyanide,’’ and pouring the 
product into ice cold water containing a small quantity of hydro- 
chloric acid; the platinochloride crystallises from dilute alcohol in 
yellow needles, and melts at 210°. The free base is crystalline, and 
melts at 118—12vu"; boiling, dilute caustic soda slowly eliminates 
ammonia, yielding formylbenzhydrylamine (Leuckart and Bach, A bstr., 
1886, 1023), from which the base is obtained by the prolonged action 
of alkali. 

The “sesquihydrochloride of hydrogen cyanide” acts still more 
vigorously on toluene, and the product yields tolhydrylamine (Gold- 
schmidt and Sticker, Abstr., 189], 1479). Hexamethyltriamidotri- 
phenylmethane, the leuco-base of “crystal-violet,” is obtained by 
heating dimethylaniline with the ‘‘sesquihydrochloride of hydrogen 
cyanide ’”’ at 120—130° during 3 hours. M. O. F. 


Preparation of Cyanogen Chloride. By Atrrep HELp (Bull. Soc. 
Chim., 1897, [iii], 1'7, 287—290).—Numerous attempts to devise a 
more satisfactory method of preparing cyanogen chloride than that of 
saturating a solution of mercuric cyanide with chlorine, led to the 
adoption of the following process :—260 grams of potassium cyanide 
(after allowing for impurity) and 90 grams of crystallised zinc 
sulphate are dissolved in 8 litres of water, and chlorine is passed into 
the solution until the white precipitate of zinc cyanide, which is pro- 
duced in the later stages of the operation, is nearly redissolved. If 
excess of chlorine has been used, it may be removed by adding a little 
potassium cyanide. The chlorine is rapidly absorbed, and the solution 
keeps well for a long time ; it may be used immediately after being 
made, and there is no excess of chlorine to be got rid of, as in the 
usual process. Each litre of the solution contains at least 30 grams 
of cyanogen chloride. N. L, 


Ammonio-compounds of Cuprosocupric Cyanide. By 
Ernst Scumipt (Arch. Pharm., 1898, 236, 246—-248. Compare next 
abstract).—Twenty years ago, the author made the observation that 
when an ammoniacal solution of copper sulphate is nearly decolorised 
by adding potassium cyanide, and allowed to stand, deep green crystals 
of the composition Cu,(CN),,3NH, separate. Denner assigned the 
same composition to a preparation made in a similar manner in the 
Marburg laboratory in 1884. Malmberg’s results (see next abstract) 
show that a whole series of green cuprosocupric cyanide compounds, 
mentioned in literature, and to which various formule are assigned, 
possess in reality the same composition, The above-mentioned green 
ammonium compound of cuprosocupric cyanide takes up ammonia to 
form the blue compound, Cu,(CN),,4NH,, and by loss of ammonia is 
converted into a violet salt, Cu,(CN),,2NH,. 

Under the same conditions as above, an ammoniacal nickel sulphate 
solution gives a violet-coloured salt. A. W. C. 

Ammonio-cuprosocupric Cyanide, By Epwarp MatmBere 
(Arch. Pharm., 1898, 236, 248—260, Compare preceding abstract).— 
The following analytica] methods were used in this research, Copper 
was estimated partially as the sulphide by precipitation with hydrogen 
sulphide, and partially as the metal by heating the substance in an 
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atmosphere of hydrogen. For the estimation of cyanogen, the 
compound was distilled with dilute hydrochloric acid, and the liberated 
hydrogen cyanide received in dilute caustic soda solution and titrated 
with N/10 silver nitrate solution, 

The ammonia was determined by distilling the substance with 
caustic soda, after addition of sodium sulphide to combine with the 
cyanogen. The distillate was collected in N/10 sulphuric acid, and 
after passing carbonic anhydride through the warmed solution to get 
rid of hydrogen sulphide, the excess of acid was titrated with N/10 
caustic potash, using rosolic acid as indicator. 

Green Ammonio-cuprosocupric Cyanide Compounds.—The green 
compounds obtained by Hilkenkamp (Ann., 1859, 97, 218) of the sup- 
posed composition Cu(CN), + 2Cu,(CN), +4NH, + 2H,0; by Dufau (/. 
pr. Chem., 1853,59, 498) of thecomposition Cu,(CN), + Gu(ON), + 4NH, ; 
by Schiff and Bechi (Ann., 1866, 138, 24) of the composition Cu(CN), + 
2Cu,(CN), + 6NH;; and by Fleurent (Compt. rend., 1892, 114, 1066) 
of the composition Cu,(CN), + 2Cu(CN), + 2NH, + 3H. 0, are in reality 
all represented by the formula Cu,(CN),,3NH,. 

Violet ammonio-cuprosocupric cyanide, Cu,(ON),,2NH,, i is obtained 
by boiling the finely powdered green salt with water, or with water 
and a little ammonia, until a sample of the filtered mixture deposits 
violet crystals. This salt is not decomposed on exposure to the air. 

Blue ammonio-cuprosocupric cyanide, Cu,(CN),,4NH,, is pro- 
duced when the green salt is heated for some hours on the water bath 
with a mixture of solutions of ammonia and ammonium carbonate ; it 
is less stable than the violet salt. The blue salts described by 
Hilkenkamp (loc. cit.), Dufau (oc. cit.), Fleurent (Joc. cit.), Schiff and 
Bechi (loc. cit.), and Mills (Chem. Centr., 1863, 154) have also this 
same composition. 

Ammonio-cuprous Cyanide, Cu,(CN),,2NH,.—When preparing 
Fleurent’s blue compound (loc. cit.), if the mixture be heated to 
160—170° instead of 140—145°, a white substance is obtained of the 
above formula ; it decomposes easily on exposure to the air, and in 
contact with ammonia passes into the violet, green, or blue com- 
pounds described above. A. W. C. 


Decompositions of Alkylic Thiocyanates. By WILLIAM 
OECHSNER DE ConiIncK (Compt. rend., 1898, 126, 838—840).— When 
methylic thiocyanate is mixed with a solution of bleaching powder, 
there is little action in the cold, but, on warming, nitrogen and carbonic 
anhydride are liberated, and methylsulphonic acid is formed. A solu- 
tion of sodium hypochlorite containing excess of sodium hydroxide acts 
less readily, and some sulphuric acid is formed in addition to the other 
products. Ethylic thiocyanate is much less readily attacked, and in 
this case also some sulphuric acid is formed. With a hot solution of 
sodium hypochlorite containing an excess of the hydroxide, the ethylic 
salt yields sodium ethylsulphonate and sodium cyanide, but if the action 
is allowed to continue after all the hypochlorite has been reduced, any ex- 
cess of the ethylic thiocyanate is converted into ethylic bisul phide, sodium 
cyanide, and sodium cyanate. Amylic thiocyanate is only slightly at- 
tacked under similar conditions, but the products are analogous. 


>, wetwiFre te " S&S 


ORGANIC CHEMISTRY. 549 


Methylene thiocyanate, when heated with a concentrated solution 
of bleaching powder, yields methylenedisulphonic acid, carbonic an- 
hydride, and nitrogen; in presence of excess of alkali, hydrogen 
cyanide is formed in place of carbonic anhydride and free nitrogen, and 
traces of cyanic and sulphuric acids are also produced. 

Allylic isothiocyanate is but slightly attacked, even in hot solutions ; 


some nitrogen is liberated, and some sulphuric acid is produced. 
C. H. B. 


Remarks on the Action of Chlorine on Ethylic Alcohol. By 
AnpRE Brocuet (Bull. Soc. Chim., 1897, [iii], 17, 224—228).—The 
views of Fritsch and other observers are discussed, and the conviction is 
expressed that the formation of chlorinated acetals is due to secondary 
reactions, and is not an essential purt of the process (see following 


abstract). 


Theory of the Action of Chlorine on Ethylic Alcohol. By 
AnpRE Brocuer (Bull. Soc. Chim., 1897, [iii], 17, 228—230).—The 
chlorination of ethylic alcohol is comparable to that of the higher 
aliphatic alcohols studied by the author, and is to be explained in a 
similar manner. It appears that small quantities of ethylic acetate 
and monochlorethylic alcohol are first formed, but the limit of acidity 
below which these compounds can exist is soon attained, and from this 
time dichlorethylic alcohol, CH,Cl-CHCI1-OH, is constantly produced. 
The latter, under the dehydrating influence of hydrochloric acid, 
reacts with alcohol, according to the reaction of Wurtz and Frapolli, 
and gives rise to dichlorethylic oxide, CH,Cl-CHCl-OEt, and, by the 
further action of chlorine, to trichlorethylic oxide, CHCl,* CHCl-OEt. 
These compounds react with water to give alcoholates of chlorinated 
aldehydes, and with alcohol to give chlorinated acetals. The latter are 
decomposed, as the temperature rises, with re-formation of the chlori- 
nated ethylic oxides, whilst the former are eventually converted into 
chloral alcoholate by the continued action of chlorine. N. L. 


Combination of Trimethylcarbinol with Mercuric Nitrate. 
By Grorces Denicis (Compt. rend., 1898, 126, 1043—1045).—When 
trimethylearbinol is boiled with a solution of mercuric nitrate, it 
yields an insoluble orange compound, which blackens when exposed to 
light ; this explodes when struck or when heated to about 80°, is decom- 
posed by hydrochloric acid, with liberation of unsymmetrical dimethyl- 
ethylene and formation of mercurous and mercuric chlorides, and by 
hot solutions of alkali hydroxides with formation of mercurous and 
mercuric oxides. It does not contain a trimethylcarbinol group, and 
is to be regarded as a dimethylethylene mercurosomercuric nitrate, 
NO,Hg,*C,H,-HgNO,. C. H. B. 

Cholesterols from Lower Plants. By Ernest Girarp (Compt. 
rend., 1898, 909—911).—The cholesterol obtained from cultures of 
Staphylococcus alba in peptonised beef broth differs from the choles- 
terols obtained from animals or higher plants. With concentrated 
sulphuric acid, it gives a blood-red coloration, which is not imparted to 
chloroform when the latter is shaken with the acid ; if the sulphuric 
acid solution is diluted with water, it yields a greenish, and not a white, 
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precipitate ; when a solution in carbon tetrachloride is agitated with 
concentrated sulphuric acid, the acid becomes blood-red, and the tetra- 
chloride becomes green ; if exposed to the air, it alters and becomes 
coloured. 

The cholesterol from Fucus crispus behaves in the same way. 

It follows that the cholesterols of microbes or of alge belong to the 
group of ergosterols, and resemble the cholesterols obtained from 
cryptogams, but not those obtained from animals or the higher plants. 

C. H. B. 


Propionaldol. By Avaust THatsera (Monatsh., 1898, 14, 
154—160).—Propionaldol, C,H,,O., is formed when propaldehyde 
is allowed to remain in contact with a saturated solution of potas- 
sium carbonate, the whole being kept cool. It is a very viscid trans- 
parent liquid, which boils at 94—96° under a pressure of 23 mm. By 
reduction with aluminium amalgam, it is converted into the corre- 
sponding glycol, CH,Me*CH(OH)-CHMe:CH,°OH, boiling at 214°, 
and readily yields an owime, C,H,,O:NOH ; this is a thick, yellow 
liquid, which boils at 140° under a pressure of 22mm. On gentle 
oxidation, the aldol yields propionic acid and a hydroxyhexoic acid, 
CH,Me-CH(OH):CHMe:COOH, which is a syrupy liquid and forms 
an anhydrous bariwm salt. More vigorous oxidation converts this 
acid into diethyl ketone. A. H. 


Acid Glycerophosphates. By Aprian and AvausTE 'I'RILLAT 
(Compt. rend., 1898, 126, 1215—1218).—The acid glycerophosphates, 
[C,H,(OH),O-PO(OH)O],M”, may be prepared by decomposing the 
corresponding normal salts with the theoretical quantity of sulphuric 
acid, or by the double decomposition of the acid barium salt with a 
soluble sulphate. They are uncrystallisable, vitreous substances, 
readily soluble in water, from which they are precipitated with diffi- 
culty by alcohol. Although the potassium and sodium salts cannot 
be obtained free from water, the barium, zinc, calcium, magnesium, 
copper, and strontium salts become anhydrous at 120°. Aqueous 
solutions of acid glycerophosphates are decomposed on boiling, with 
formation of the normal salt, phosphoric acid and glycerol being 
liberated. The normal glycerophosphates of pyridine, aniline, phenyl- 
hydrazine, quinine, and cocaine have been prepared by agitating 
ethereal solutions of these bases with an aqueous solution of an acid 
glycerophosphate. These compounds will be described weit i 5 


Action of the Sorbose Bacterium on Polyhydric Alcohols. 
By Gasriet Bertrand (Compt. rend., 1898, 126, 762—765).—The 
conversion of sorbitol into sorbose, and of mannitol into levulose by 
the action of the sorbose bacterium, are analogous, since in both cases 
a ketose is produced by oxidation of a secondary alcoholic group in 
the original compound, The author has therefore investigated the 
action of the sorbose bacterium on various polyhydric alcohols. 
Glycol, xylitol, and dulcitol resist the oxidising action of the bacterium, 
and do not aid in its development. Glycerol, sorbitol, and mannitol 
(in which the number of carbon atoms is a multiple of three) favour the 
development of the bacterium, and are converted into reducing sugars 


ORGANIC CHEMISTRY. 551 


which contain two atoms of hydrogen less than the original alcohol. 
Erythritol, arabitol, volemitol, and perseitol belong to this second 
group, and behave in the same way. ‘There is a well-marked stereo- 
chemical difference between the two groups, and it seems that those 
alcohols only are oxidised by the sorbose bacterium which contain a 
CH:OH chain arranged in such a manner that there is not a hydrogen 
atom on the same side as the hydroxyl group that is attacked in the 
oxidation. 

Further investigations are being made. C. H. B. 

Soluble Starch, II. By Wixtor Synrewsxr (Ber., 1898, 31, 
1791—1796. Compare this vol., i, 61).—Soluble starch obtained by 
the author’s method has the specific rotatory power [a])=195°3° in a 
10 per cent. solution at 20°. 

Solutions of higher concentration than 12°5 per cent. become turbid 
from separation of an insoluble modification, which is formed from sol- 
uble starch through elimination of water. Baryta converts soluble 
starch into the compound C,,.H.,0,,,Ba0. 

The acetyl derivative, C,,H,,O,(OAc),, is obtained by heating 
soluble starch with barium carbonate and acetic chloride in sealed 
tubes at 120°, and afterwards at 140°; it is a white, amorphous 
powder, and melts at 110—120°. The benzoyl derivative, 

C,;H,;0,(OBz),, 
melts above 120°. 
Inversion with hydrochloric acid converts soluble starch into 99°3 


per cent. of the amount of dextrose required by the formula C,,H,,0,,. 
Water at 140—145° under pressure gives rise to only 3°99 per cent., 
whilst diastase produces maltose in quantities varying according to 


7) 


the temperature and duration of action. 


Resolution of Starch by the Action of Diastase. By Henri 
Porrevin (Compt. rend., 1898, 126, 1218—1221).—The explanation 
of the conversion of starch into dextrin and maltose by a series of 
hydrolytic decompositions is not in accordance with the experiments 
of Brown and Heron, who find that the various dextrins are identical 
as regards composition, molecular weight, and rotatory power. A 
number of experiments are described which tend to show (1) that the 
conversion of starch into maltose takes place in two distinct stages. 
dextrin being the intermediate product ; (2) that the difference between 
the various dextrins is merely one of physical state; (3) that the 
different parts of the starch granules differ in the ease with which 
they are converted into dextrin, and the dextrin thus formed into 
maltose, In consequence of this, when starch is acted on by diastase, 
the transformation proceeds with unequal rapidity in different portions 
of the mass, some parts having already been converted into maltose 
while others are still in the dextrin stage, or, perhaps, not yet 
attacked. N. 

Action of the Silent Electric Discharge on Nitrogenous 
Carbon Compounds in presence of Free Nitrogen. By 
Marcetiin P. E. Berrueror (Compt. rend., 1898, 126, 775—793).— 
Experiments were made with many different groups of carbon com- 
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pounds containing nitrogen. In the case of solid compounds, or liquids 
having a low vapour pressure, the action could not be pushed to its limit ; 
in almost all cases, nitrogen was absorbed, and condensation products 
of the nature of polyamines, polyamides, and condensed derivatives 
were formed... The most notable exceptions to the general rule that 
nitrogen is absorbed are ethylamine, allylamine, phenylhydrazine, 
thiocarbamide, ethylenediamine and propylenediamine. Methylamine 
and nitromethane actually lose nitrogen, probably because in them 
the ratio of nitrogen to carbon is unity, whereas in the polyamines 
formed from mononitrogenous compounds it is less than unity. The 
diamines absorb practically no nitrogen. Compounds of the methane 
series lose hydrogen at the same time that they combine with nitrogen, 
the loss being of the same order as in the case of the hydrocarbons 
and alcohols of the same series. This loss of hydrogen is greatest 
with the monamines, but not so great with allylamine and ethylene- 
and propylene-diamines. The cyclic character of the product is more 
marked the higher the number of carbon atoms in the original com- 
pound, but to this general result certain highly oxygenised compounds 
form exceptions. 

Pyrroline, indole, and other aromatic compounds lose no hydrogen 
when they combine with the nitrogen; pyridine, likewise, loses no 
hydrogen, but piperidine, on the other hand, loses a relatively large 
proportion, and tends to change into pyridine. 

When the compositions of the polyamines formed from the hydro- 
carbons, alcohols, and amines are compared, it would seem that, for a 
given weight of nitrogen, the condensation of the hydrocarbon, for a 
given number of carbon atoms, increases from the hydrocarbon to the 
alcohol, and from the latter to the monamine. With diamines, the 
condensation is double what it is with monamines. 

Isomerides, as a rule, behave similarly, but benzylamine and tolu- 
idine differ considerably in the amount of nitrogen with which they 
combine. Methylaniline behaves as if the methyl and phenyl groups 
acted separately, the two effects being superposed ; this cumulative 
effect is important, and is seen still more distinctly when comparison 
is made between dimethylamine and ethylamine, trimethylamine, and 
the propylamines. In the case of amines, the quantity of nitrogen 
absorbed seems to be proportional to the number of alkylic residues 
in the amine. 

The compounds formed by combination with nitrogen without 
elimination of hydrogen behave, as a rule, like amines or amides; it 
is clear that if they are saturated and non-cyclic compounds, they 
cannot be regarded as direct derivatives of the compound from which 
they have been formed. In the benzene series, for example, the pro- 
ducts must be regarded as derived, not from benzene itself, but from 
its hydrides. 

Albumin combines with a considerable proportion of nitrogen, with 
liberation of about an equal volume of hydrogen, together with some 
carbonic anhydride and carbonic oxide, and this result may be of 
importance in connection with the influence of atmospheric electricity 
on vital processes. ‘ 
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Ethylisoamylamines. By Aveuste Duranp (Bull. Soc. Chim., 
1897, [iii], 17, 405—408).—The pasty mass formed by the action of 
ethylic iodide on isoamylamine was dissolved in water and distilled 
with potash, the distillate being received in dilute hydrochloric acid. 
The secondary base was separated by means of its nitroso-derivative, 
which was then distilled with steam, and dried with calcium chloride. 

Nitrosoethylisoamylamine, C,H,,*NEt-NO, is a thick, golden-yellow 
liquid, slightly soluble in water, having a persistent, somewhat suffo- 
eating odour, and boiling at 144° under a pressure of 85 mm. 

Ethylisoamylamine, C,H,,*NHEt, obtained by heating the preceding 
compound with concentrated hydrochloric acid and subsequently dis- 
tilling with sodium carbonate, is a thick, colourless liquid of strong 
ammoniacal odour. It boils at 127° at the ordinary pressure, is 
slightly soluble in water, and has a sp. gr. =0°764. The platinochloride 
erystallises in orange-red needles ; the awrochloride is a syrupy liquid, 
crystallising with difficulty in small, orange-red needles; and the 
oxalate crystallises in tufts of silky needles. 

Diethylisoamylamine, C,;H,,;NEt,, is obtained by distilling with 
soda the residues from the preparation of ethylisoamylamine, and is 
identical with the product which Hofmann obtained by the decompo- 
sition of triethylisoamylammonium iodide. It is a thick, colourless 
liquid boiling at 155° (corr.), and having an odour recalling that of 


pyridine. The picrate forms fine yellow crystals melting at 75°. 
N.L. 


Diagnosis of Secondary Aliphatic Amines containing Mon- 
atomic Alkyl Groups. By Armanp Bere (Bull. Soc. Chim., 1897, [iii], 
17, 297—300).—It has been shown in a previous note that secondary 
chloramines are decomposed by alcoholic potash with elimination of 
hydrogen chloride and formation of an ethylenic linking ; isobutyl- 
chloramine, for example, yields isobutylisobutylideneamine, which, on 
hydrolysis, is converted into isobutylamine and isobutaldehyde. The 
case of an amine containing two different radicles has now been 
studied. 

Ethylisoamylchloramine, CHMe,*CH,*CH,*NCIEt, obtained by the 
action of sodium hypochlorite on ethylisoamylamine hydrochloride, is 
a yellowish, oily liquid of disagreeable odour, insoluble in water, 
boiling at 72° under 37 mm. pressure, and of sp. gr. 0°919 at 0°. 
When treated with rather more than the theoretical quantity of 
sodium dissolved in alcohol and finally mixed with water, an oily 
liquid separates which cannot be distilled without decomposition. 
On distillation with a slight excess of hydrochloric acid, a mixture of 
valeraldehyde and acetaldehyde passes over, whilst the residue, when 
distilled with potash, yields ethylamine and isoamylamine. It 
appears, therefore, that the decomposition of ethylisoamylchloramine 
takes place in both of the ways theoretically possible, with formation 
of isoamylethylideneamine, CHMe,*CH,*CH,*N:CHMe, or ethyliso- 
amylideneamine, CHMe,*CH,*CH:NEt. On hydrolysis, the former 
yields isoamylamine and acetaldehyde, whilst the latter yields 
ethylamine and valeraldehyde. The constitution of the original 
base is thus clearly shown by the products obtained by the successive 
action of alcoholic potash and of acids. N. L. 
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Derivatives of Symmetrical Triazine. By Jutius TrorcEr and 
V. Hornune (J. pr. Chem., 1898, [ii], 57, 357—365).—Attempts to re- 
place the chlorine atoms in solid a-dichlorocyanethine (hexachlorotri- 
ethyleyanidine) without breaking the triazine ring, by acting on it 
with moist silver oxide, silver carbonate, potassium acetate, or 
alcoholic potash, proved unsuccessful; but when it is treated with 
alcoholic potassium hydrogen sulphide, trithioacetyleyanidine 

CSMe 
N 
} 


la 
=. : 
CSMe:C C-CSMe 
\nZ 
is obtained as a white, amorphous substance. It burns with great 
difficulty when heated on platinum foil, and is entirely decomposed 
on heating with concentrated acids. 

Acetyldithioacetyleyanidine, C,N,Ac(CSMe),, produced by the 
action of alcoholic potassium sulphide on dichlorocyanethine, is an 
ochre-brown, amorphous substance possessing no melting point. 

The great insolubility of both these sulphur compounds in all 
ordinary reagents renders their purification a matter of extreme 
difficulty ; the only proof of their purity is afforded by the analytical 
numbers, for no evidence could be obtained from a study of their 
decomposition products. a. Ws &. 


Action of the Silent Electric Discharge on Aldehydes and 
Nitrogen. By Marcentuin P. E. Bertuetor (Compt. rend., 1898, 
126, 671—680).—The author continues his researches on the action 
of the silent electric discharge on mixtures of nitrogen with various 
carbon compounds, and in this paper describes the results of experi- 
ments with various compounds having an aldehydic function ; 
acetaldehyde, propaldehyde, acetone, dimethylmethylal, aldol, paralde- 
hyde, trioxymethylene, camphor, benzaldehyde, benzoin, cinnam- 
aldehyde, salicylaldehyde, furfuraldehyde, quinone, glucose, cellulose, 
and humus. In all cases there is absorption of nitrogen, accompanied 
by liberation of hydrogen, the volume of which, however, is always 
considerably smaller than the volume of the nitrogen absorbed, and 
in the case of the polymerides of aldehyde, and of aldehydes of the 
benzene and campholic series, is very small indeed. The quantity of 
nitrogen absorbed is comparatively high in the case of primary 
aldehydes, ketones, quinone, camphor, and furfuraldehyde and com- 
pounds similar to dimethylmethylal, but is low in the case of the 
polymerides of aldehyde, benzoin, glucose, cellulose and its derivatives. 
With solids and the less volatile liquids, it is very difficult to obtain 
the maximum possible amount of change, owing to the low vapour 
pressures of the compounds. 

The products are condensed compounds of the nature of amides or 
amines, and belong to the same class as the ammoniacal compounds 
of the aldehydes; they resemble more especially the glycosines, 
glyoxalines, and polyamines containing a low proportion of hydrogen. 

Aldehyde absorbs less nitrogen than propaldehyde, and in this 
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reaction seems to behave like a methane derivative rather than like 
the higher homologues. Propaldehyde and acetone absorb practically 
the same proportion of nitrogen. The influence of polymerisation is 
uncertain, owing to the difficulty of reaching the limit of the reaction 
in the case of the polymerides. 

In the case of isomerides such as propaldehyde and allylic alcohol, 
the former combines with more than twice as much nitrogen as the 
latter, whereas ethereal salts of dihydric alcohols combine with more 
nitrogen than the aldehydes with which they are respectively iso- 
meric. The relative behaviour of isomeric aldehydes and acids, such 
as salicylaldehyde and benzoic acid, remains uncertain, because the 
limit of the reaction is very difficult to reach. 

Acetaldehyde combines with rather less than one atom of nitrogen ; 
propaldehyde and acetone with nearly three atoms ; dimethylmethylal 
combines with an atom of nitrogen for each atom of carbon. In the 
case Of the other compounds, the results are less definite, but the 
proportion of nitrogen absorbed is, as a rule, lower the more con- 
densed the original molecule. C. H. B. 


Commercial Preparation of Chloral. By AvesutE TRILLAT 
(Bull. Soc. Chim., 1897, [iii], 1'7, 280—234),—The process is divided 
into three stages :—1. Preparation of chloral alcoholate——Dry chlorine 
is passed into absolute alcohol contained in a large glass balloon con- 
nected by tubes with one or more vessels of water for absorption of 
the hydrogen chloride evolved. The temperature is at first kept low, 
but is afterwards, as the action becomes less violent, gradually raised 
to 100°. At the end of 10—14 days, the liquid is found to be com- 
pletely soluble in water ; the current of chlorine is then stopped, 
and, on cooling, a white, solid mass of chloral alcoholate is obtained. 
The action of the chlorine is facilitated by the addition of iodine (1 
per cent.) to the alcohol, or by a little crystallised ferric chloride. 
2. Conversion. of chloral alcoholate into chloral.— The still liquid 
chloral alcoholate is transferred to an enamelled vessel and gradually 
mixed with an equal volume of concentrated sulphuric acid, the 
solution being then heated in a reflux apparatus until hydrogen 
chloride is no longer evolved. The mixture is then distilled until a 
temperature of 100° is reached, and the distillate is redistilled, the 
portion passing over below 94° constituting pure chloral. 3. Con- 
version of chloral into chloral hydrate.—The chloral is mixed with the 
theoretical quantity of water and the liquid run on to a smooth level 
surface to cool and solidify, or, if a purer product is required, the 
still liquid hydrate is mixed with about one-third of its volume of 
chloroform and allowed to crystallise in closed vessels. After about 
a week, the crystals are drained, and dried at the ordinary tempera- 
ture. Benzene or carbon bisulphide may be used instead of chloroform. 

N. L. 


Acetals of Acraldehyde and of Glyceraldehyde. By A.trrep 
Wout (Ber., 1898, 31, 1796—1801).—An acetal of acraldehyde has 
not yet been prepared, addition of alcohol occurring simultaneously 
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with acetal formation when the aldehyde is treated with alcohol ; 
the substance can be obtained, however, by an indirect method. 

Chloropropionaldehydediethylacetal, CH,Cl‘CH,*CH(OEt),, is pre- 
pared by slowly adding acraldehyde to ice-cold, absolute alcohol satu- 
rated with hydrogen chloride; it was first obtained by Alsberg 
(Jahresbericht, 1864, 495) on saturating with hydrogen chloride a 
mixture of acraldehyde and alcohol. 

Acraldehydeacetal, CH,:CH* CH(OEt),, which is formed on heating 
an intimate mixture of the foregoing substance with caustic potash, 
occurs in the fraction of the product which boils at 120—130°. It 
is a limpid oil, having a peculiar odour which is not unpleasant, and 
boils at 123:5° under a pressure of 762 mm.; its sp, gr. = 0°85425 at 
15°. Cold dilute hydrochloric acid sets free acraldehyde from the 
acetal, and bromine gives rise to the dibromide (compare Claisen, this 
vol., i, 421). 

Hydroxychloropropionacetal, CH,Cl-CH(OH)-CH(OEt),, is produced 
by the action of hypochlorous acid on acraldehydeacetal ; it is a 
colourless, somewhat viscous oil, and boils at 126° under a pressure of 
32 mm. 

Epihydrinaldehydeacetal, CH(OEt)," cH< ft is obtained by heat- 


ing the foregoing substance with potash under reduced pressure ; it 


boils at 165°. 
Glyceraldehydeacetal, OH*CH,*CH(OH):CH(OEt),, prepared from 


hydroxychloropropionacetal either by the action of aqueous potassium 
carbonate or by direct oxidation with potassium permanganate, is a 
colourless, viscous liquid, miscible with water and with alcohol, and 
having a burning taste. It boils at 130° under a pressure of 20°7 
mm. Dilute mineral acids hydrolyse the substance very readily, 


giving rise to glyceraldehyde. M. O. F. 
Product of the Oxidation of Glycerol by the Sorbose Bac- 
terium. By Gaxsriet Berrranp (Compt. rend., 1898, 126, 842—844). 
—When the sorbose bacterium is allowed to grow ina solution of 
yeast containing 2 to 5 per cent. of glycerol, the latter is partially con- 
verted into dihydroxyacetone, identical with that obtained syntheti- 
cally by Piloty (this vol., i, 117). It follows that the sorbose 
bacterium acts on glycerol in the same way as on sorbitol and 
mannitol, removing H, and forming a true ketose. C. H. B. 


Biochemical Production of Dihydroxyacetone. By GABRIEL 
Bertrand (Compt. rend., 1898, 126, 984—986).—Dihydroxyacetone 
is readily produced by the growth of the sorbose bacterium in broth 
containing 5 to 6 per cent. of glycerol. After removal of the gelati- 
nous bacteroidal membrane, the liquid is distilled in a vacuum at the 
lowest possible temperature, and the residual syrup is mixed with 
five or six times its weight of absolute alcohol and two volumes of ether. 
The ether alcohol solution is drawn off and distilled at a low tempera- 
ture under diminished pressure, when the residual liquor crystallises ; 
after purification by washing with absolute alcohol, the dihydroxy- 
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acetone forms small hexagonal lamelle. With sodium hydrogen sul- 
phite, it forms a crystalline compound, from which it can again be 
separated in the usual way. 

The yield of dihydroxyacetone under favourable conditions may 


amount to 30 per cent. of the weight of the glycerol taken. 
C. H. B, 


Action of Alkalis on Citral. Preparation of Methylhep- 
tenone. By Apert Vertey (Bull. Soc. Chim., 1897, [iii], 17, 
175—193).—When citral is boiled for 12 hours with a solution of 
potassium carbonate in a reflux apparatus, it is quantitatively con- 
verted into acetaldehyde and methylheptenone. The latter boils at 
168°, has a sp. gr.=0°910 at 14°, and a refractive index np = 1°437 at 
31°; it is identical with the methylheptenone obtained by other expe- 
rimenters and synthesised by Barbier and Bouveault. Admitting the 
formula, CMe,-CH:CH,:CH,*COMe, proposed by these observers for 
methylheptenone, it follows that citral is 2 : 6- -dimethy]-2 : 6-octadiene- 
8-al, CH,*CMe:CH:CH,*CH,*CMe:CH-COH. The crude citral ex- 
tracted from essence of lemon- -grass by means of sodium hydrogen 
sulphite is a mixture of 90 per cent. of citral with 10 per cent. of 
methylheptenone. The latter may be separated by fractional distil- 
lation under diminished pressure, but complete purification is only to 
be effected by converting it into the oxime which has already been 
described ; as prepared by the author, it boils at 120° under 25 mm. 
pressure, has a sp. gr.=0°919 at 14°, and a refractive index n)= 
1475 at 29°. 

When methylheptenone and phenylhydrazine are mixed in mole- 
cular proportion, a hydrazone is produced, from which methylheptenone 
may be regenerated by the action of acids. If, however, the hydr- 
azone be heated to about 130°, isomeric change takes place accompanied 
by a rise in temperature, and, on distillation, a yellowish oil, of sp. gr. 
=0°985 at 0°, is obtained, which dissolves in acids without decompo- 
sition. This compound is also obtained by the action of phenylhydr- 
azine on 2-methyl-6-heptanone-3-ol (see below), and must therefore be 


represented by the formula CMe,:-CH:CH a Om, N2OMe. When 


methylheptenone is shaken with EE aa 2-methyl-2-chloro- 
6-heptanone, CH,*CClMe-CH,*CH,*CH,*COMe, is formed, and the 
corresponding bromine and iodine derivatives are obtained by the 
action of hydrobromic and hydriodic acids. They are unstable 
liquids of pleasant, fruity odour, and are more easily prepared from 
trimethyldihydrohexone (see below), a cyclic isomeride of methyl- 
heptenone. 

The main product of the action of concentrated sulphuric acid 
(75 per cent.) on methylheptenone is dihydrometaxylene [Me: Me:H:H 
=1:3:5:6], previously obtained by Wallach by the action of zinc 
chloride on methylheptenone ; it was identified by its physical pro- 
perties and by its conversion into dinitrometaxylene. The action of 
chromyl chloride, in carbon bisulphide solution, on dihydrometaxylene 
was investigated. The principal product of the reaction is an unstable 
chlorine derivative, C,H,,Cl, but metatolualdehyde is also formed. 
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With less concentrated sulphuric acid (40—50 per cent.), methyl- 
heptenone vields a tertiary alcohol, 2-methyl-6-heptanone-2-ol, and a 
secondary alcohol, 2-methyl-6-heptanone-3-ol, both having the empi- 
rical formula C,H,,O,. 

2-Methyl-6-reptanone-2-ol, | CH,*CMe(OH)-CH,°CH,°CH,°COMe, 
may be obtained in crystals melting at 68°, but usually exists as an 
oily liquid having an odour of camphor, and boiling at 124° under 
23 mm. pressure. With the halogen acids, it yields 2-chloro-, 2-bromo-, 
and 2-iodo-2-methyl-6-heptanone. The hydrazone is a thick, yellowish 
liquid boiling at 226° under 28 mm. pressure, and the oaime is a 
viscous syrup boiling at 172° under 32 mm. pressure. When distilled 
under the ordinary pressure, 2-methyl-6-heptanone-2-ol loses water 

al 
and is converted into trimethyldihydrohexone, CH <On om O, 
isomeric with methylheptenone. It is a liquid of ethereal odour 
boiling at 129°, having a sp. gr. = 0°883 at 14°, and a refractive index 
Ny = 1°470 at 23°. When boiled for some time with water, it is con- 
verted into 2-methyl-6-heptanone-2-ol, whilst it dissolves in dilute 
sulphuric acid, giving a solution from which alkalis liberate the same 
compound. The halogen acids give rise to the same derivatives as are 
obtained from methylheptenone (see above). Bromine dissolved in 
methylic bromide yields a compound of the formula 
CH,* CMeBr-CH,°CH,*CBr-COMe, 

and having an extremely irritating odour, whilst with hydroxylamine 
the viscous oxime of 2-methyl-6-heptanone-2-ol is produced. On 
oxidation with potassium permanganate, trimethyldihydrohexone 
yields levulinic acid, CH,*CO*CH,°CH,* COOH, and, probably, also 
acetone. 

2-Methyl-6-heptanone-3-ol,  CH,,»>CHMe:CH(OH):CH,°CH,°COMe, 
boils at 127° under a pressure of 27 mm.; its sp. gr. is 0°950, and its 
refractive index n= 1°456 at 23°. With phenylhydrazine, it yields a 
compound identical with that obtained from methylheptenone, whilst 
heating with zine chloride under reduced pressure converts 2-methy]- 
6-heptanone-3-ol into methylheptenone and dihydrometaxylene. 

Synthesis of Methylheptenone.—Acetylpropylic alcohol, obtained by 
boiling with hydrochloric acid the product of the action of ethylenic 
bromide on ethylic sodacetoacetate, is treated with fuming hydriodic 
acid. The iodide, CH,*CO*CH,*CH,°CH,I, thus obtained, having a 
sp. gr. =1°391 at 0°, and boiling at 1O9—110° ander 25 mm. pressure, 
is left in contact with excess of acetone and finely divided zinc for three 
months. The tertiary alcohol, CMe,(OH)*CH,°CH,*CH,*COMe, pro- 
duced in this reaction yields, on dry distillation, a small quantity of 
trimethyldihydrohexone which is then converted, by successive treat- 
ment with hydriodic acid and caustic soda, into 2-methyl-2-heptene-6- 


one, 


Action of the Silent Electric Discharge on Organic Acids 
and Nitrogen, By Marce..in P. E, Berruetor (Compt, rend,, 1898, 
126, 681—-691).—Kxperiments were made with acetic, propionic, and 
formic acids, methylic formate, ethylic formate, and methylic acetate, 
crotonic, benzoic, succinic, maleic, fumaric, orthophthalic, camphoric, 
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glycollic, lactic, malic, tartaric, hydroxybenzoic, pyruvic, levulinic, and 
dehydracetic acids and ethylic acetoacetate. 

Asa rule, the acids combine with nitrogen under the influence of 
the discharge; two molecules of acetic or propionic acid combine with 
three atoms of nitrogen ; in other cases, the ‘limit of the reaction was 
not reached, owing to the‘low vapour pressure of the acid. As a rule, 
hydrogen was liberated either in very small quantity or not at all, 
and in this respect the acids differ from the aldehydes. The liberation 
or non-liberation of hydrogen seems to be connected with the quantity 
and function of the oxygen contained in the compound; it is less 
with aldehydes than with alcohols, and much less with acids than 
with aldehydes. As a rule, there is little or no formation of carbonic 
oxide or carbonic anhydride, and therefore the whole of the oxygen 
remains in the compound formed ; maleic and pyruvic acids are, how- 
ever, exceptions, and yield carbonic oxide, whilst glycollic acid yields 
carbonic anhydride. Formic acid also yields carbonic oxide and carbonic 
anhydride, but in other ways also it behaves differently from other acids 
of the same series, probably because it is decomposed by the discharge ; 
only a very small quantity of nitrogenous product is formed, and this is 
due to a secondary reaction. The alkylic formates absorb a considerable 
quantity of nitrogen, and yield both carbonic oxide and carbonic an- 
hydride, due probably to the fact that the acidic and alkylic groups each 
react in their own special way with the nitrogen under the influence of 
the discharge. Analogous phenomena are observed when the behaviour 
of the alkylic formates is compared with that of their isomerides, such 
as propionic acid. The existence of two groups of reactions, which 
take place almost independently, is a specially noteworthy point. 

Another remarkable result is the great difference in the behaviour 
of maleic and fumaric acids ; the latter absorbs no nitrogen, and libe- 
rates neither carbonic anhydride nor carbonic oxide, whereas the former 
absorbs a considerable quantity of nitrogen and liberates a considerable 
quantity of carbonic oxide, mixed with some carbonic anhydride. 

The rate at which the various monobasic and dibasic acids, whether 
of simple or complex function, absorb nitrogen, varies considerably, 
and depends on the constitution and physical condition of the parti- 
cular acid. Fumaric acid is quite exceptional in absorbing no nitrogen 
at all, 

Olive oil absorbs traces of nitrogen only, but is converted into a 


peculiar, white, gelatinous polymeride, insoluble in ether or alcohol. 
C. H. B. 


Hydrated Sodium Formate. By Apert Coison (Bull. Soe, 
Chim., 1897, [iii], 1'7, 165).—If, in Berthelot’s synthesis of sodium 
formate, the temperature be about 20°, the anhydrous salt is pro- 
duced, whereas at 0°, long, orthorhombic needles are formed having 
the composition C,HNa0O, + 4H,0. N. L, 


Solid Acetic Peroxide, By Atsrrr Corson (Bull. Soc. Chim., 
1897, [iii], 1'7, 165),—-On evaporating an ethereal solution of acetic 
peroxide in a vacuum, it is obtained in hard crystals melting at 27° and 
slowly subliming at the ordinary temperature without melting. It 
detonates with violence when warmed, N, L, 
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Solidifying Points of Pure Stearic and Palmitic Acids, and 
of their Mixtures. By L. E. O. DE Visser (Rec. Trav. Chim., 1898, 
17, 182—189. Compare Heintz, Ann. Phys. Chem., 92, 588).—The 
solidifying point of stearic acid is 69°32°, or 69°247° on the scale of the 
hydrogen thermometer, and of palmitic acid 62°618°, or 62°532° on the 
hydrogen thermometer. The following table gives the solidifying 
points of mixtures of the two. 


Per cent. Per cent. Per cent. 
stearic Solidifying stearic Solidifying stearic Solidifying 
point. 


58°76 
57°20 
56°85 


veces 588 


These numbers differ somewhat from those obtained by Heintz, but 
the latter are undoubtedly incorrect, as the capillary tube method was 
employed. 

The results have been mapped out in the form of a curve which 
exhibits two breaks, one corresponding with a mixture containing 
54 per cent. of stearic acid, and the other with a mixture containing 
47°5 per cent. of stearic acid. This second break indicates that when 
a mixture containing 47°5 per cent. of stearic acid solidifies, both solid 
and liquid portions have the same composition. J.J.S. 


Unsymmetrical Dimethylsuccinic Acid and its Alkylic 
Salts. By Epmonp FE. Buatse (Compt. rend., 1896, 126, 753—755).— 
Unsymmetrical dimethylsuccinic acid is obtained by the action of 
ethylic sodiomalonate on ethylic bromisobutyrate, hydrolysis of the 
resulting alkylic salt, and decomposition by heat of the tricarboxylic 
acid thus produced. Some a-methylglutaric acid is formed at the 
same time, but the production of this acid is minimised by using 
xylene as the solvent instead of alcohol. 

The dimethylsuccinic acid was mixed with ten times its volume of 
absolute alcohol containing 1 per cent. of hydrochloric acid, and the 
mixture heated for some time in a reflux apparatus ; the product was 
titrated with a solution of sodium ethoxide, the alcohol distilled off, 
and the residue diluted with water and agitated with light petroleum. 
The latter removes the normal salt, which can be obtained by evapora- 
tion, after drying the solution over anhydrous sodium sulphate. The 
results, as compared with those given by succinic acid under the same 
conditions, are as follows. 
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Alkyl salt. 


Duration of - ~ 
reaction. Normal. Acid. 
10 hours 6°36 1°57 
Succinic acid 6°59 0-99 
6°86 0°54 -- 
j 0°49 0°34 1°82 
Dimethylsuccinic acid 1:27 3°68 0:98 
{ 219 323 068 
With dimethylsuccinic acid, as with succinic acid, the two carboxyls 
are not alkylised simultaneously, and it would seem that the acid 
function of the one is increased by the presence of the other, so that, 
as one becomes alkylised, the other becomes less and less readily 
attacked. Where the acid is unsymmetrical, the energies of the two 
functions are very different, the tertiary carboxyl being much less 
readily alkylised than the primary carboxyl. On the other hand, the 
limit of alkylisation seems to be practically identical in the two cases. 
There seems to be no constant relation between the proportions of 
normal and acid alkylic salts formed at various stages of the reaction. 
The different rates of formation of normal and acid salts make it 
comparatively easy to ascertain whether a substituted succinic acid is 
symmetrical or unsymmetrical. On the other hand, the two acid 
functions of dimethylsuccinic acid show no differences of the same 
order as those observed by Friedel in the case of camphoric acid. 
C. H. B. 


New Synthesis of 88-Dimethylglutaric Acid. By Epmonp E. 
Baise (Compt. rend., 1898, 126, 1153—-1155).—According to Fichter 
and Herbrand (Abstr., 1896, i, 643) methylsuccinic anhydride, when 

HMe:CO. 


reduced with sodium amalgam, yields a lactone, >o ; but it 
gam, J H,—CH, 


is now shown that unsymmetrical dimethylsuccinic anhydride, when 


es eae _. OMe,-CH : va 
reduced in a similar manner, yields bu, —-co> a colourless liquid 


boiling at 207—210°. This liquid is heated with finely divided potass- 
ium cyanide for 5 hours at 275—280° in sealed tubes, the product is 
dissolved in water, and after the unaltered lactone has been extracted 
with ether, the boiling aqueous solution is saturated with hydrogen 
chloride, evaporated to dryness, and the residue extracted several 
times with ether ; the ethereal solution deposits BB-dimethylglutamic 
acid, COOH-CH,-CMe,°CH,°CONH,, in crystalline needles melting 
at 146°. This amic acid is not hydrolysed when boiled with concen- 
trated hydrochloric acid, but when heated with alkalis yields 
BB-dimethylglutaric acid (Perkin and Goodwin, Trans., 1894, 64, and 
Auwers, Abstr., 1895, i, 410). J. J. S. 


Action of Dilute and Concentrated Alkalis on d-Tartaric 
Acid. By J. Borsexen (Rec. Trav. Chim., 1898, 17, 224—230).— 
Holleman has shown (this vol., i, 515) that concentrated sodium 
hydroxide converts d-tartaric acid into racemic and mesotartaric acids. 
The author now shows that less concentrated alkali yields mesotartariec 
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acid. Racemic acid can be formed, not only directly from d-tartaric 
acid, but also from mesotartaric acid ; this transformation is, however, 
reciprocal, since racemic acid, when boiled with sodium hydroxide, is 
partially converted into mesotartaric acid. J. J. 8. 


Condensation of Ethylic Acetonedicarboxylate with Ethylic 
Orthoformate. By Giorcio Errera (Ber., 1898, 31, 1682—1692), 
—It has been shown by Claisen that the action of ethylic ortho- 
formate on ethereal salts of B-ketonic acids proceeds in one of two 
directions, according as acetic chloride or acetic anhydride is employed 
as the condensing agent, and the first of these changes has been 
studied in the case of ethylic acetonedicarboxylate (Abstr., 1896, i, 463). 
The author finds that when the latter substance combines with ethylic 
orthoformate under the influence of acetic anhydride, ethylic ethoxy- 
methyleneacetonedicarboxylate, OEt*CH:C(COOEt): CO: CH,* COOEt, 
and ethylic diethoxymethyleneacetonedicarboxylate, 

CO[C(COOEt):CH-OEt],, 
are produced ; these compounds have not been actually isolated, but 
their existence is indicated by the nature of the products formed by 
the action of ammonia. Furthermore, the two ethereal salts interact 
in molecular proportion, yielding ethylic metheny]-bisacetonedicarb- 
oxylate, COOEt-CH,:CO-C(COOEt):CH>CH(COOEt)-CO-CH,-COOKt, 
which undergoes internal condensation, forming ethylic hydroxytri- 


mesate. 

Ethylic hydroxytrimesate, CHICORY CHC COORt, is 
obtained in the following manner. LEthylic acetonedicarboxylate 
(1 mol.), ethylic orthoformate (1 mol.), and acetic anhydride (2 mols.), 
are boiled in a reflux apparatus during 1 hour, and the portion which 
boils above 120° is then treated with concentrated, aqueous ammonia ; 
a considerable proportion of a reddish-yellow precipitate separates 
during the next few hours, and this product, when dry, yields two 
substances on recrystallisation from benzene. LEthylic hydroxytri- 
mesate is the more readily soluble, and crystallises from hot alcohol 
in colourless needles melting at 83°. 

Ethylic 2 : 4-dihydroaypyridine-5-carboxylate (dihydroxynicotinate), 

N <C(0H)—— CH 0.98 
CH: C(COOEt) ; 

the less soluble substance, crystallises from water in lustrous, white 
needles, and from benzene in leaflets; it melts and decomposes at 
213°. The barium derivative is crystalline, and contains 6H,O, The 
acetyl derivative crystallises from alcohol in lustrous, white needles, 
and melts at 147—148°. The bromo-derivative, C,H,NBrO,, 
obtained by the action of bromine water, crystallises from alcohol in 
white needles ; it becomes yellow when exposed to light, and blackens 
at 225°. 2:4-Dihydroxypyridine-5-carboxylic (dihydroxynicotinic) acid 
is prepared by the action of alkalis on the ethylic salt ; it crystallises 
from water in microscopic needles and melts at 310°. The bromo- 
derivative, C,H,NBrO,, separates from alcohol as a crystalline powder ; 
it chars at 250°, but does not melt, 
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2: 4-Dihydroaypyridine, NCH)" CUSSc.0H, is obtained from 
dihydroxynicotinic acid or its ethereal salt by heating it with concen- 
trated hydrochloric acid at 160° for 2 hours, and subsequently at 
190—200° ; it melts and decomposes at 260—265°, and separates from 
alcohol in lustrous, transparent crystals belonging to the rhombic 
system; @:b:c=0°6134:1:1:29473. The base is almost insoluble in 
ether, and dissolves very sparingly in cold water or alcohol; the 
aqueous solution is feebly acidic, and develops a reddish-brown colora- 
tion with ferric chloride. The dibromo-compound, C;H,NBr,O,, crys- 
tallises from water in colourless needles, and chars at 225—240°. The 
ethylic ether (diethoxypyridine), which is prepared by the action of 
ethylic iodide on the silver derivative, boils at 230—232° ; it is heavier 
than water, is very volatile in an atmosphere of steam, and has an 
intense odour of pyridine. The platinochloride crystallises from 
alcohol in orange needles, and the mercwrichloride in colourless needles 
melting at 167°. The dibenzoyl derivative of dihydroxypyridine crys- 
tallises from dilute alcohol in lustrous leaflets, and melts at 103°. 
Ethylic 4-pyridone-3:5-dicarboxylate, N Bee CKCOOE is 
prepared by heating ethylic acetonedicarboxylate (1 mol.), ethylic 
orthoformate (2 mols.), and acetic anhydride (4 mols.) in a reflux 
apparatus during 1 hour, and treating the fraction of the product 
which boils above 140° with alcoholic ammonia. The precipitate is a 
mixture of ethylic dihydroxynicotinate with the ammonium derivative 
of ethylic hydroxytrimesate. The mother liquor, on evaporation, 
yields ethylic pyridonedicarboxylate, which crystallises from alcohol 
in lustrous needles, and melts at 251°. When heated with concen- 
trated hydrochloric acid at 165°, it yields the acid, which melts and 
decomposes at 315°; at a still higher temperature (210—215°), the 
action of hydrochloric acid gives rise to y-pyridone. M. O. F. 


Some Furfuran Derivatives. By Paut FreunpLer (Bull. Soc. 
Chim., 1897, [iii], 17, 419—424).—Attempts were made to prepare 
furfuranamine, C,OH,*NH, ; by the action of bromine and potash on 
pyromucamide ; by the decomposition of pyromucic hydrazide; and 
by the reduction of nitrofurfuran. Of the methods indicated, the last 
named alone was successful, and the results obtained by it will be 
subsequently described. 

When pyromucamide is treated with bromine, a mixture of bromine 
additive products appears to be formed, whilst part of the amide 
suffers complete decomposition. No better results were obtained by 
the use of a solution of alkali hypobromite containing a very slight 
excess of bromine. Since Hofmann’s reaction appears not to have 
been applied to aromatic amides, the behaviour of benzamide and 
cinnamamide was studied. The former, as was found by Linebarger 
(Abstr., 1894, i, 332), is ' st converted into benzoylbromamide, 

J,H,: CO*-NHBr, 
from which, by warming with 30 per cent, sodium hydroxide solution, 
aniline is readily obtained. Oinnamamide, on the other hand, yields 


rr 2 
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a red additive product, CHPhBr-CHBr-CO-NH,Br,, which is con- 
verted by the action of soda into -bromocinnamylbromamide, 
CHPh:CBr:CO:NHBr ; and this, by further treatment with alkalis, is 
decomposed, with liberation of ammonia, £-Bromocinnamylbromamide 
crystallises, when pure, in colourless needles melting at 188°. 

When heated for some hours with hydrazine hydrate, ethylic pyro- 
mucate is converted into pyromucic hydrazide, C,OH,*CO-NH-NH,, 
which forms colourless scales melting at 30° and soluble in water and 
alcohol. Pyromucazide, C,OH,*CO:N,, obtained by the action of 
sodium nitrite in acetic acid solution on the hydrazide, crystallises 
from chloroform in scales melting at 90°, and detonating when heated 
a little above that temperature. When heated with ethylic alcohol, it 
is quantitatively converted into the wrethane, C,;OH,:NH:COOEt, 
which could not be crystallised ; the corresponding methylic derivative 
forms small prisms melting at 135°. The urethane was completely de- 
composed by hydrochloric acid, and, on heating with ammonia, only a 
few drops of a basic liquid, boiling at about 150°, were obtained ; a 
quantity insufficient for purification and identification. N. L. 


Oxidation of some Amides and Thioamides. By WiLtiAm 
OECHSNER DE ConiInck (Compt. rend., 1898, 126, 907).—Acetamide is 
not affected by dilute solutions of hypochlorites, but is oxidised by 
strong solutions, with liberation of nitrogen. The reaction is readily 
observed with a warm, concentrated solution of bleaching powder. 

Thiocarbamide is less readily attacked than carbamide by an alkaline 
solution of sodium hypochlorite, and the decomposition is represented by 
the equation CSN,H,+70=CO,+80,+N,+2H,0. Phenylcarbamide 
is decomposed by the same reagent, especially on heating. Phenylthio- 
carbamide is much less readily attacked, the reaction in the early stages 
being 2NH,-CS-NHPh + 110=2C0, + 280, + H,O+ N, + 2Ph-NH,. 

Sarcosine is slowly attacked by hot solutions of hypochlorites, 
whilst ethylic oxamate is decomposed slowly in the cold, and more 
rapidly on heating, the products being nitrogen, carbonic anhydride, 
water, and alcohol. C. H. B. 


Yield of Carbamide obtained from Ammonium Carbonates. 
By Lion Bourceors (Bull. Soc. Chim., 1897, [iii], 17, 474—477).— 
Ammonium sesquicarbonate coarsely powdered was heated in a sealed 
tube at about 130° for 6 hours, the tube was then opened to relieve 
the pressure, and the operation of heating, &c.,repeated until there was no 
longer any evolution of gas on opening the tube. On dissolving the 
contents of the tube in water and evaporating the solution to dryness, 
a residue of carbamide was obtained, which, in a series of experiments, 
ranged from 3°2 to 9°5 per cent. of the weight of ammonium sesqui- 
carbonate employed. Ammonium bicarbonate and ammonium carb- 
amate, when treated in a similar manner, yield respectively 2°5—2°9 
and 2°6—3°7 per cent. of carbamide. In one experiment, in which 600 
grams of ammonium sesquicarbonate were heated in a steel autoclave, 
the metal was found to be attacked, with formation of much ferrous 


carbonate, and 45°3 grams (7°55 per cent.) of carbamide was obtained, 
N. L. 
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Occurrence of Methylpentamethylene in Light Petroleum 
from the Caucasus. By Ossian Ascuan (Ber., 1898, 31, 1803—1806. 
Compare Markownikoff, Abstr., 1897, i, 401).—The fraction of 
Caucasian naphtha which boils at 71°, and has the sp. gr. = 0°7145 at 
20°/4°, yields succinic and acetic acids, showing that the hydrocarbon 
oxidised is methylpentamethylene ; nearly 7 per cent. of nitrobenzene 
is also produced. M. O. F. 


Application of Ortho-xylylenic Bromide in Characterising 
Bases. By Max Scuouitz (Ber., 1898, 31, 1707—1709. Compare 
this vol., i, 383, 471, and 567).—According to their behaviour towards 
ortho-xylylenic bromide, amines may be divided into the following 
eight groups. 

1. Primary aliphatic amines, which yield xylyleneimines (dihydro- 
isoindoles), C,H,:(CH,),:NR. 

2. Secondary aliphatic amines, forming ammonium bromides of the 
type C,H,:(CH,),:N BrR,,. 

3. Tertiary aliphatic amines, which combine with a half molecular 
proportion of xylylenic bromide, yielding diammonium bromides of 
the type O,H,(CH,*NBrR,),. 

4, Primary aromatic amines, having the ortho-positions unoccupied ; 
these behave like primary aliphatic amines, but the products are not 
basic (this vol., i, 383). 

5. Primary aromatic amines with a substituent in the ortho-position ; 
these yield derivatives of xylylenediamine having the constitution 
C,H,(CH,*NHR),. 

6. Primary aromatic amines having both ortho-positions occupied 
do not combine with ortho-xylylenic bromide. 

7. Secondary aromatic amines, which give rise to derivatives of 
xylylenediamine having the constitution C,H,(CH,°NR,),. 

8. Tertiary aromatic amines are indifferent towards ortho-xylylenic 
bromide. M. O. F, 


Hexethylbenzene. By Paut Jannascu and A. BarTEts (Ber., 1898, 
31, 1716—1718).—By a simple method, details of which will be given 
later, the authors have obtained hexethylbenzene from benzene, ether, 
and aluminium chloride. 

Diamidotetrethylbenzene is obtained by reducing with tin and hydro- 
chloric acid the dinitro-derivative produced by the action of nitric 
acid on hexethylbenzene in presence of sulphuric acid; it melts at 
92°, and forms large, white crystals which become pink, and finally 
reddish-brown in air. When boiled with ferric chloride, it yields a 


compound which melts at 56° and has the odour of quinone. 
M. O. F. 


Attempts to Prepare aaf8-Triphenylethane. By J. Rawitzer 
(Bull. Soc. Chim., 1897, [iii], 1'7, 477—480).— Unsuccessful attempts 
were made to prepare aaf-triphenylethane, CH,Ph:CHPh,, (1) by 
the action of benzene, in presence of aluminium chloride, on chlor- 
ethylenic chloride, CH,Cl-CHCIl, ; (2) by the action of benzene and 
aluminium chloride on bromodiphenylethane, CH,Ph*CHBrPh ; (3) 
by the action of sodium on a mixture of benzylic chloride and bromo- 
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diphenylmethane, CHBrPh,. Only dibenzyl was obtained by the first 
method, whilst from the products of the third reaction diphenyl- 
methane, stilbene, tetraphenylethylene, and tetraphenylethane were 
isolated. As regards the second method, considerable difficulty was 
met with in the preparation of bromodiphenylethane, which Marquardt 
obtained by the action of bromine on diphenylethane. The sole 
product of this reaction at high temperatures appears to be solid 
dibromodiphenwethane, whilst the liquid product, presumably con- 
taining bromodiphenylethane, obtained at a low temperature, is of 
variable composition; and decomposes on distillation, with formation of 
dibenzyl, stilbene, and paradibromobenzyl. It yielded only dibenzyl 
when treated with benzene in presence of aluminium chloride. 


N. L. 


Action of Oxidising Agents on Nitrogen Compounds. By 
WILLIAM OECHSNER DE ConinckK (Compt. rend., 1898, 126, 1042—1043). 
—The author has continued his observations on the action of hypo- 
chlorites on amines and other nitrogen compounds. Hydroxylamine 
is immediately decomposed ; methylamine hydrochloride decomposes 
slowly in the cold, and rapidly when gently heated ; ethylamine 
hydrochloride is decomposed only when heated ; aldehyde ammonia, 
when heated, yields methane and aldehydine, with a small quantity of 
nitrogen; aldoxime is readily decomposed in the cold; ethylene- 
diamine, diethylenediamine, and propylenediamine are slightly decom- 
posed, with liberation of nitrogen ; the phenylenediamines are partially 
decomposed, the para-derivative being distinctly the most stable; 
guanidine is rapidly decomposed, and this is true also of hydrazine 
hydrochloride, phenylhydrazine, and phenylmethylhydrazine. Cyanuric 
acid also is rapidly decomposed. Piperidine, nicotine, sparteine, 
cocaine, ecgonine, and benzoylecgonine are not affected, but antipyrine 
yields a small quantity of nitrogen. C. H. B. 


Combination of Organic Bases with Metallic Salts. By 
D. Tompeck (Compt. rend., 1898, 126, 967—970. Compare Abstr., 
1897, 463, 560).—Aniline combines with cadmium, magnesium, zinc, 
and cupric sulphates to form compounds of the type M”SO,,2NH,Ph, 
which form small crystals, and decompose when heated. Nickel sul- 
phate forms the compound MSO,,6NH,Ph, and cobalt sulphate a com- 
pound, CoSO,,4NH,Ph. 

Cadmium, zinc, and magnesium nitrates form crystalline compounds 
of the same type, and the acetates seem to behave similarly. 

Orthotoluidine and paratoluidine likewise form compounds with 
metallic sulphates, and these will be described later. C. H. B. 


Melting Points and Boiling Points of Aniline, Toluidine, and 
Xylidine Hydrochlorides. By Frirz Uuimann (Ber., 1898, 31, 
1698—1700).—The hydrochlorides of aniline, the toluidines, and the 
xylidines have definite melting points and boiling points, which are 
collected in the table on the following page. 

The salts undergo no change on distillation, which has no influence 
on the melting point, or on the properties of the free base. It is 
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M.p. |B. p.(728mm.)/B. p. (760mm.) 


|214°5—215 
228 
243 
Ortho- vlidins [Me : Me: NH,=1:2:3]. 254 
Ortho-xylidine [Me : Me: g=1:2: 4]. 256 
Meta-xylidine [Me: Me: ‘ 23:4). 235 
Para-xylidine [Me: Me: 22:4). 228 


possible to recognise 2 per cent. of paratoluidine in a specimen of the 
ortho-base by determining the boiling point of the mixed hydro- 
chlorides ; the detection of a small quantity of the para-base has, 
hitherto, been a matter of some difficulty. M. O. F, 


Xylylenediamines : an Undecatomic Ring. By Max Scuo.tz 
(Ber., 1898, 31, 1700—1707. Compare this vol., i, 305, 565).—The 
author has shown that secondary amines, NHR,, combine with ortho- 
xylylenic bromide, forming substituted ammonium bromides of the 
type C,H,-(CH,).-NR,Br, and that these, acting on another mole- 
cule of the amine, yield the xylylenediamines, C,H,(CH, “NR,),. It 
is now found that if ammonia is allowed to act on “these ammonium 
bromides at 200° for 10 hours, bromine is replaced by the amido-group, 
giving rise to bases of the type C,H,(CH,*NHR),. This action may 
be even applied to xylylenepiperidonium bromide, 

H,:(CH,),.:N Br:(CH,° CH,),:CH,, 
which is thereby converted into the compound 
CH,:NH:CH,°CH, 
CH. oH:-NH-OH;- CH. CH» 
containing eleven atoms in the ring. “The “production of secondary 
bases is not, however, without exception : ac ma lammonium 


bromide yields 2’-ethyldihydroisoindole, C,H ont 2>NEt. 


Pentamethylene-aylylenediamine, OOH NH CH OL 2>CH,, 
prepared by heating xylylenepiperidonium bromide with concentrated 
ammonia at 200° for 10 hours, boils at 180—182° under a pressure of 
20 mm. The nitroso-derivative crystallises in transparent needles, 
and melts and intumesces at 104°. The benzenesulphonamide crystal- 
lises from alcohol in colourless prisms, and melts at 132°. 

sp Dome ylene-ayly ee secon Se ae bromide, 


0,H, 
oH NBrCory. -OH,: CH, CH," On! > NBr<G yO oH, 


is pris. “by heating Tins Bore Renae Peo SEP, A ortho- 
xylylene bromide and alcoholic potash ; the crystalline substance is 
hygroscopic, and melts at 65°. The chloride yields a platinochloride 
and an aurichloride which crystallise in microscopic needles. The 
perbromide is a yellow, crystalline powder. 

Xylylenedi-isobutyl-diamine, C,H,(CH,*NH-°C,H,),, produced on 
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heating xylylene-di-isobutylammonium bromide with ammonia at 
200° during 10 hours, is a colourless oil, and boils at 188—190° 
under a pressure of 20 mm. The benzenesulphonamide crystallises in 
lustrous prisms, and melts at 157°. The diammonium bromide, 
C,H,(CH,°N(C,H,)Br:(CH,).:C,H,],, forms hygroscopic leaflets melt- 


ing at 57°. 
2'-Ethyldihydroisoindole, CSH<Gu2>NEt, prepared by heating 
2 


xylylenediethylammonium bromide with ammonia, boils at 219—220° 
under atmospheric pressure. The hydrochloride is precipitated in 
needles on adding ether to the alcoholic solution ; the platinochloride 
melts at 192°. The methiodide melts at 165°, and dissolves very 
readily in water and alcohol. Ethyldihydroisoindole is also obtained by 
the action of ethylamine on ortho-xylylenic bromide. M. O. F. 


Oxidation of Hydroxylaminocarvoxime. By Cart D. Harriss 
(Ber., 1898, 31, 1810—1812).—Hydroxylaminocarvoxime is prepared 
by the action of hydroxylamine (2 mols.) on carvone ; the picrate melts 
at 150—151°. 

Oxidation with mercuric oxide converts it into the compound 
C,,H,,N,O., which melts at 153—155° and has the properties of a 
dioxime ; at the same time, a substance is produced melting at 194° 
and having the property of reducing Fehling’s solution. 

When the dioxime is treated with boiling dilute sulphuric acid, 
hydroxylamine is eliminated, and the compound C,,H,,0, is formed ; 
this crystallises in lustrous prisms, and melts at 193—194°. The 
constitution of this substance is represented by the formula 

1.70 0"CH : ° 
CHMe 0-cH CH CMe:CH,. MO.F 

Rearrangement of £-Mesityloxime. By Cart D. Harriss and 
Ricwarp Gury (Ber.,'1898, 31, 1808. Compare this vol., i, 400).— When 
the aqueous solution of B-mesityloxime hydrochloride is boiled, it 
becomes turbid, and subsequently clear; the product is the hydro- 
chloride of diacetonehydroxylamine. M. O. F. 


Distinction between Magenta S and Ordinary Magenta, in 
Schiffs Reaction. By Paun CazenguveE (Bull. Soc. Chim., 1897, [iii], 
1'7, 196—199).—The author replies to the criticisms of Lefévre, and 
maintains that a solution of magenta S (the sodium salt of rosaniline- 
trisulphonic acid), decolorised by sulphurous acid, has its colour re- 
stored on adding pure alcohol, but is not affected by aldehyde unless 
a large excess of the latter be added. There is, therefore, an essential 
difference between magenta 8 and ordinary magenta, in this reaction. 

N. L. 


Reduction of Colouring Matters of the Type of Rosaniline 
and Malachite-green. By Maurice Prup’HommE (Bull. Soc. Chim., 
1897, [iii |, 1'7, 376—378).—Colouring matters of the type of rosaniline 
and malachite-green, when completely reduced with zinc dust and acetic 
acid, are converted into leuco-bases, the colour of which is not restored 
on exposure to air. If, however, the reduction be effected rapidly and 
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in the cold, the colour is restored on exposure to air or on boiling, but 
never attains the intensity of the original tint. This phenomenon is 
attributed to the fixation of two atoms of hydrogen by each amido- 
group, resulting in the formation of colourless derivatives of the type 
CCl(C,H,"NH,);, analogous to those obtained with the mineral acids 
(Abstr., 1893, i, 332). In the case of basic colouring matters of a 
different type, such as safranine, methylene-blue, and rhodamine, the 
original colour is restored in all its intensity by exposing to the air 
the products of reduction in the cold, the change taking place more 
quickly if the reduction has been effected by boiling. N. L 


The Supposed Tetrahydrochloride of Leucaniline. A Reply 
to Miolati. By Auauste Rosenstieut (Bull. Soc. Chim., 1897, [iii], 17, 
193—196).—The analyses of Miolati are discussed, and the results are 
shown to be, in reality, more in accordance with the formula of the 
trihydrochloride, as maintained by the author, than with that of the 
supposed tetrahydrochloride. N. L. 


Azophenols derived from Wroblewski’s Bromoparatolu- 
idine [Br:Me:NH,=1:3:6]. By Joun Tuzopore Hewitt and Henry 
E. STEVENSON (Ber., 1898, 31, 1782—1785).—Bromotolweneazophenol, 
[Br: Me: N,=1:3:6], erystallises from dilute acetic acid in bright 
yellow leaflets, and melts at 104°; it contains $H,O, and becomes 
anhydrous at 70°. The acetyl and benzoyl derivatives melt at 84—85° 
and 137—139° respectively ; the benzenesulphonate crystallises from 
alcohol in orange leaflets and melts at 115°. 

Bromotolueneazo-a-naphthol, | Br: Me: N,=1:3:6], separates in red 
crystals on adding petroleum to its solution in chloroform ; it melts 
at 160°. The acetyl and benzoyl derivatives melt at 155° and 150° 
respectively. 

Bromotolueneazosalicylic acid, |Br: Me:N,=1:3:6], melts at 228°, 
and the methylic and ethylic salts at 134° and 116° respectively. 

M. O. F. 


Action of Acetaldehyde on Phenylhydrazine. Two Isomeric 
a- and f#-Triethylidenediphenylhydrazones. By Henri CaussE 
(Bull. Soc. Chim., 1897, [iii], 1'7, 234—-249).—T he very variable results 
obtained by the author, and the indefinite character of the compounds 
prepared by Fischer, led him to suppose that the reaction between 
aldehyde and phenylhydrazine is not so simple as at first sight 
appears, and the whole subject has therefore been reinvestigated, with 
the following results. 

When a solution of aldehyde is gradually added to a solution of 
phenylhydrazine made alkaline with baryta water, an unstable, crystal- 
line substance melting at 53—55° is obtained, which appears to be a 
molecular combination of phenylhydrazine with another substance 
(a-diphenyltriethylidenehydrazone) melting at 60°. 

In acid solution, substances are produced having melting points 
ranging from 68° to 80° and consisting of mixtures of the two 
isomeric a- and B-diphenyltriethylidenehydrazones in which the a-, or 
more fusible, derivative predominates, 

In neutral solutions, on the other hand, a mixture melting at about 
90° is obtained, the greater part of which consists of the f-, or less 
fusible, isomeride. 


570 ABSTRACTS OF CHEMICAL PAPERS. 


These substances give the same analytical results, corresponding 
with the empirical formula C,,H..N, but are distinguished, and 
separated, from each other by their behaviour towards solvents, the 
a-compound, of lower melting point, being more soluble in alcohol and 
less soluble in water than the B-compound. 

a-Diphenyltriethylidenehydrazone is best prepared in the pure state 
by slowly adding aldehyde dissolved in normal phosphoric acid to a 
solution of phenylhydrazine and sodium thiosulphate. The crystals 
which separate are washed with small quantities of water and 
alcohol and recrystallised from the latter. Obtained in this way, 
a-diphenyltriethylidenehydrazone forms colourless, hygroscopic needles 
melting at 60°, slightly soluble in cold water but readily dissolved by 
hot water and by most organic solvents. On exposure to air, it 
rapidly increases in weight and becomes yellow and red; it is decom- 
posed by mineral acids in the cold and also by acid chlorides ; alkalis, 
however, are without action. With benzaldehyde, it yields colourless 
needles of diphenyldibenzylidenehydrazone, C.,H,,N,, melting at 156° ; 
whilst with pyrogallol an unstable crystalline compound, of low 
melting point, is produced. 

8-Diphenyltriethylidenehydrazone is most suitably prepared by 
gradually adding a solution of aldehyde to a solution of phenyl- 
hydrazine phosphate to which some glycerol has been added to 
moderate the action. A granular deposit is formed from which 
alcohol dissolves out a-diphenyltriethylidenehydrazone, whilst the 
residue, when recrystallised from hot alcohol, yields colourless, 
prismatic crystals of the B-compound melting at 99°5°. The latter is 
quite stable, remaining unaltered on exposure to air or light ; it is 
insoluble in cold water but slightly soluble in hot water, alcohol, 
ether, and benzene. It is not affected by concentrated mineral acids 
in the cold and is only partially decomposed by them on heating, with 
formation of aldehyde and phenylhydrazine. Alkalis, acid chlorides, 
benzaldehyde, and pyrogallol are without action on B-diphenyltriethyl- 
idenehydrazone. 

As to the constitution and mode of formation of the compounds 
described, it is suggested that the interaction of aldehyde and phenyl- 
hydrazine first results in the formation of diphenylethylidenedi- 
hydrazone, CHMe(NPh:NH,),, which is then converted, by the further 
action of aldehyde, into either a-diphenyltriethylidenehydrazone, 
CHMe(NPh:N:CHMe),, or B-diphenyltriethylidenehydrazone, 


—-—N. 
CHMe(CHMe< CHMe. 
NPh——N” 
The latter closed-chain formula is considered to be more in accordance 
with the great stability of the B-compound. N. L. 


Unsymmetrical Phenylhydrazine Derivatives. By Hans 
Rupe (Annalen, 1898, 301, 55—58. Compare Abstr., 1897, i, 409).— 
Although ethylic chloracetate yields symmetrical derivatives of 
phenylhydrazine when allowed to act on the base, chloracetamide 
chloracetanilide, and chloracetyldimethylparaphenylenediamine give 
rise to unsymmetrical phenylhydrazido-compounds (compare following 
abstracts). M. O. F 
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Unsymmetrical a-Phenylhydrazidoacetanilide. By Hans Rupe 
and Grora HeBervEin (Annalen, 1898, 301, 58—69. Compare Abstr., 
1895, i, 521).—The compound obtained from phenylhydrazidacetanilide 
and ethylic acetoacetate crystallises from alcohol in slender needles, 
and melts at 147°. Concentrated sulphuric acid converts it into 
1 : 3-phenylmethyl-5-ketotetrahydropyridazine-4-carboaylic acid, 

‘a4, ~CH(COOH):CO~n,_, 
OMe ny LOB, 
which crystallises in white needles, and melts and decomposes at 230°, 

The acetyl derivative of phenylhydrazidacetanilide (compare Widman, 
Abstr., 1893, i, 411) melts at 169°5°. 

NPh:NH 


Diphenyldiketotetrahydrotriazine, CH<co ° NPpo lO: prepared by 


the action of carbonylic chloride on phenylhydrazidacetanilide dissolved 
in chloroform, melts at 257—258°; it is insoluble in acids, and 
dissolves with difficulty in alkalis. M. O. F. 


Unsymmetrical Phenylhydrazidacetamide. By Hans Rupr, 
Georc HeEBERLEIN, and ARMAND RogsLerR (Annalen, 1898, 301, 
69—75).—Unsymmetrical phenylhydrazidacetamide, 

NH,°*NPh:CH,°CO-NH,, 
is obtained by heating chloracetamide with an alcoholic solution of 
phenylhydrazine (2 mols.); ‘it dissolves readily in alcohol, which 
allows it to be separated from a-phenylhydrazido-B-acetopheny]- 
hydrazine, produced in equal quantity. It melts at 150°, and the 
benzylidene compound at 225°. 

Anilidacetamide (phenylglycinamide), NHPh*CH,°CO-NH,, was 
first prepared by P. J. Meyer (C. Soc. J., 1876, i, 373) ; it is most con- 
veniently obtained by heating chloracetamide with alcohol and aniline, 
and after crystallisation from alcohol melts at 133°. The nitroso- 
derivative forms yellow needles, and melts at 145°; reduction with 
zinc dust and acetic acid converts it into unsymmetrical phenyl- 
hydrazidacetamide (m. p. 150°). 

a-Phenylhydrazido-B-acetophenylhydrazine, 

NH,*NPh’CH,° CO'NH-NHPh, 
is produced in equal quantity with unsymmetrical phenylhydrazidacet- 
amide by the action of chloracetamide on phenylhydrazine; it crys- 
tallises from alcohol in lustrous, white leaflets, and melts at 178°. It 
is also formed when phenylhydrazidacetamide is heated with phenyl- 
hydrazine ; the benzylidene compound melts at 196°. M. O. F. 


Unsymmetrical Phenylhydrazidacetoparamidodimethyl- 
aniline. By Hans Rupe and Jos. VseredKa (Annalen, 1898, 301, 
75—79, Compare Abstr., 1897, i, 409).—Chloracetoparamidodimethyl- 
aniline, CH,Cl-CO-NH’O,H,-NMe,, prepared by the action of 
chloracetic chloride on paramidodimethylaniline, crystallises from 
alcohol in slender, white needles, and melts at 146—147°. 

Unsymmetrical phenylhydrazidacetoparamidodimethylaniline, 

NH,°CPh:CH,°CO-NH-C,H,°NMe,, 
obtained by the action of the foregoing substance on phenylhydrazine 
dissolved in alcohol, crystallises in yellow needles or leaflets, and 
melts at 134—135°. The benzylidene compound melts at 184—185°, 
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and the acetyl derivative, which crystallises in nacreous leaflets, melts 
at 158°; the compound with ethylic acetoacetate melts at 185°. 
Phenylglycineparamidodimethylaniline, 
NHPh:CH,:CO-NH:C,H,'NMe,, 

is produced by the action of chloracetoparamidodimethylaniline on 
aniline, and melts at 122--134°; the nitroso-derivative crystallises in 
white needles melting at 165°, and does not give Liebermann’s 
reaction. M. O. F. 


Unsymmetrical a-Phenylhydrazido-a-acetophenylhydrazide. 
By Hans Rupe, Georc HEBERLEIN, and ARMAND RokgsLER (Annalen, 
1898, 301, 79—88).—Phenylglycinacetophenylhydrazide, 

NHPh:CH,°CO-NPh-NHAc, 
is prepared by the action of aniline on a-chloraceto-B-acetopheny]l- 
hydrazine, and melts at 141°; 10 per cent. sulphuric acid hydrolyses 
it to phenylglycinephenylhydrazine, which crystallises from alcohol in 
white needles and melts at 153—154°. 

Nitrosophenylglycinacetophenylhydrazide, 

NO-NPh:CH,°CO-NPh-NHAc, 
crystallises from alcohol in yellow needles and melts at 98°. Un- 
symmetrical phenylhydrazidaceto-B-acetophenylhydrazide, 
NH,*NPh’CH,°CO-NPh-NHAc, 
obtained by the reduction of the foregoing compound with zine dust 
and acetic acid, crystallises from alcohol in cubes melting at 176°; 
the benzylidene derivative melts at 184°. 
Unsymmetrical phenylhydrazido-a-acetophenylhydrazide, 
NH,*NPh-CH,:CO-NPh:NH,, 
obtained by hydrolysing the acetyl derivative with 10 per cent. 
sulphuric acid, crystallises from dilute alcohol or from benzene in 
small, white needles melting at 155°; the dibenzylidene and diacetyl 
derivatives melt at 180—181° and 198° respectively. The compound 
C,,H,,N,0, is produced by the action of carbonylic chloride on 
phenylhydrazido-a-acetophenylhydrazide ; it crystallises from dilute 
alcohol in small, white needles, and melts at 209—210°. 
M. O. F. 

a-Orthamidobenzophenylhydrazide. By Hans Rupe and 
ARMAND RogsLER (Annalen, 1898, 301, 89—94).—a-Orthonitrobenzo- 
B-acetophenylhydrazide, NO,*C,H,-CO-NPh-NHAc, is prepared by 
heating acetophenylhydrazide dissolved in benzene with orthonitro- 
benzoic chloride in a reflux apparatus ; it crystallises from benzene in 
white needles, and melts at 134°. According to the reducing agent 
employed, two different products are obtained from this substance. 

a-Orthamidobenzo-a-acetophenylhydrazide, 

NH,°C,H,* CO'NPh-NHAc, 

is produced by the action of zinc dust and acetic acid, and crystallises 
from hot water in large, lustrous crystals melting at 140°; the 
benzylidene compound forms colourless needles, and melts at 175—177°. 

a-Orthamidobenzophenylhydrazide, NH,*C,H,;CO:NPh:NH,, pre- 
pared by reducing the nitro-compound with stannous chloride and 
hydrochloric acid, also ecrystallises from water in large, lustrous 
prisms melting at 134°; the platinochloride forms microscopic, yellow 


ORGANIC CHEMISTRY. 573 


needles, and is somewhat unstable. The dibenzylidene and diacetyl 
derivatives melt at 150—151° and 195—196° respectively. The 


compound C,H Fe grt H, produced by the action of carbonylic 


chloride on orthamidobenzophenylhydrazide, crystallises from hot 
chloroform in slender needles and melts at 218—219°. M. O. F. 


Pulegonehydroxylamine. By Cart D. Harries and Grore 
Roeper (Ber., 1898, 31, 1809—1810).—Pulegoneoxime hydrate 
(Beckmann and Pileissner, Abstr., 1891, 936) should be called 
pulegonehydroxylamine, being a cyclic analogue of diacetonehydroxy]- 
amine ; its constitution is expressed by the formula 

CH,—CO~n agen... ‘ 
CHMe< 47. OH, CH CMe, NH: OH. 
Oxidation converts it into nitrosomenthone and nitromenthone, 
which melt at 35° and 80° respectively. M. O. F. 


Benzylidenediphenylhydrazines and their Derivatives. 
Transformation into Dibenzylidenediphenyltetrazole. By 
Henri CaussE (Bull. Soc. Chim., we [iii], 17, 480—485).—77v- 


Ae 
benzylidenediphenylhydrazine, CHPC One CHPh, is pro- 


/_NPh 
duced by the interaction of ER. and phenylhydrazine in 
aqueous or dilute alcoholic solution. It forms colourless, microscopic 
crystals, insoluble in water, benzene, and chloroform, but slightly 
soluble in alcohol. a 

NPh 


oHPh’ ScHPa YC .H,N,, 
\nZ npn” ° 
obtained by treating benzaldehyde with phenylhydrazine in présence 
of alcohol and acetic anhydride, crystallises in colourless, microscopic 
needles, insoluble . water, somewhat soluble in alcohol. The 
NPh 


antimonite, CHP ScHPh sp: ‘OH, obtained by the action 
of benzaldehyde on a solution of phenylhydrazine antimony] tartrate 
containing excess of antimonious acid, forms colourless needles which 
become red on exposure to — The arsenite, 


<———NPh:As(OH), 
cHPh’ ScHPh ie 
\wZ_NPh-As(OH), 
is prepared in a similar manner. All the compounds described are 
decomposed by heat, or by boiling with alcohol, with formation of 
dibenzylidenediphenyltetrazole melting at 154°. N. L. 


Influence of Distance Action exerted by Substituents on the 
Formation of Tetrazolium Bases. By Epcar WEDEKIND and 
Leo Stauwe (Ber., 1898, 31, 1746—1757. Compare this vol., i, 192). 
—When formazyl derivatives undergo internal condensation and 
yield tetrazolium bases, substituents attached to the formyl carbon- 
atom exert a more marked influence than those replacing hydrogen in 
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a benzene nucleus. In other words, the influence of X in the system 
N-NPh 

OX ' is greater than that of X and Y in the system 
N-NPh 


the nitro-group, occupying an ortho-position, is, however, an exception 
to this generalisation. 

The action of the following substituents of formyl hydrogen, ar- 
ranged in order of increasing influence, has been studied: CN, Ph, 
COOEt, COPh, N:NPh, COMe, Me, COOH, and H; the yield of 
tetrazolium base consequently diminishes in the same order, falling 
from the theoretical amount in the case of cyano-compounds, to 20 
per cent. when there has been no replacement of hydrogen. 

In studying the behaviour of formazyl compounds containing a 
substituent in one of the benzene groups, the velocity of reaction was 
so great that it became necessary to study compounds into which a 
carboxylic group had been already introduced as a retarding agent, com- 
pounds of the general formula C,H,X°N:N-CPh:N-NH°C,H,°COOH. 
It was then found that the groups, NO,, COOH, COH, COMe, and 
SO,H exerted the greatest influence, whilst the substituents, Me, Et, 
Pr®, and chlorine displayed unimportant differences in their retarding 
effect. An orthonitro-group retards more strongly than the same 
substituent in the meta- and para-positions, which do not differ from 
one another very considerably in action (compare Bischoff, this vol., 
i, 131); the influence of ortho-chlorine is unimportant, and the 
carboxylic groups occupy an intermediate position, in the increasing 
order, para, meta, and ortho. 

Formazylbenzenedicarboxylic acid, 

(m) COOH-C,H,*-NH:N:CPh:N:-N-C,H,°COOH (0), 
prepared from metabenzylidenehydrazonebenzoic acid and diazotised 
orthamidobenzoic acid, separates from acetone and water as a pale 
red, crystalline powder melting at 225°. The acids from metamido- 
benzoic and paramidobenzoic acids melt at 214° and 218° respectively. 

Formazylbenzenemetacarboxylic acid, 

(m) COOH:C,H,*NH°N:CPh-N:NPh, 
is obtained from metabenzylidenehydrazonebenzoic acid and diazotised 
aniline ; it crystallises from alcohol in beautiful, reddish-black needles, 
and melts at 202°. Oxidation converts it into triphenylmetacarboxy- 
tetrazolium chloride, which yields the iodide melting at 217°. 

Orthochloroformazylbenzenemetacarboxylic acid, 

(m) COOH’C,H,*-NH-N:CPh-N:N-C,H,C! (0), 
erystallises from acetone in reddish-black needles and melts at 217°. 

Orthonitroformazylbenzenemetacarboxylic acid, 

(m) COOH’C,H,-NH-N-CPh’N.N-C,H,°NO, (0), 
prepared from metabenzylidenehydrazonebenzoic acid and diazotised 
orthonitraniline, crystallises from acetone in ruby-red needles and 
melts at 150°. Metanitroformazylbenzenemetacarboxylic and paranitro- 
formazylbenzenemetacarboaylic acids melt at 185° and 165—170° re- 
spectively. 
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Xylylformazylbenzene, orthotolylformazylbenzene, and cumidylformazyl- 
benzene melt at 137°, 154—155°, and 173—174° respectively. 

Methyldiphenyltetrazolium platinochloride, which is a yellowish 
powder insoluble in all media excepting phenol, blackens at 220°, 
and melts at 238—239°. M. O. F. 


Action of Chlorine on Ethers of Phenol and of 6-Naphthol. 
By A. Curato1o (Gazzetta, 1898, 28, i, 154—159).—Phenyliec chloro- 
salicylate, COOPh-C,H,Cl-OH [OH: Cl=2:5], obtained by passing 
chlorine into an alcoholic solution of salol, crystallises in colourless 
needles melting at 81—83°, and on hydrolysis with potash yields 
5-chlorosalicylic acid melting at 171°. On passing chlorine into an 
acetic acid solution of salol, phenylic dichlorosalicylate, 

COOPh:C,H,Cl,-OH [OH : Cl, =2: 3 : 5], 
is obtained ; this crystallises in colourless needles melting at 115—116°, 
and on hydrolysis with potash yields the 3:5-dichlorosalicylic acid 
melting at 214°. 

Monochloro-B-naphthylie dichlorosalicylate, C,,H,Cl-OOC-C,H,Cl,-OH, 
is obtained by the action of chlorine on an alcoholic solution of betol ; 
it crystallises in yellowish needles melting at 155—157°, and on 
hydrolysis with potash yields 3 : 5-dichlorosalicylic acid and 1-chloro- 
2-naphthol melting at 69—70°. Its constitution is thus defined. 
On chlorination in acetic acid solution, betol yields a mixture of 
dichloronaphthylic 3: 5-dichlorosalicylates melting sharply at 
192—197° ; on hydrolysis with potash, it yields a mixture of dichloro- 
B-naphthols, melting at 95—105°. 

On chlorinating B-naphthylic benzoate in alcoholic or acetic acid 
solution, a liquid tetrachloro-derivative, C,,H,C1,0,, is obtained ; this 
boils at 178—180°, and on hydrolysis with potash yields 2 : 5-dichloro- 
1-benzoic acid. W. J. P. 


Chlorine Derivatives of Phenylic Carbonate. By ETIEnNE 
Barrat (Compt. rend., 1898, 126, 908 —909).—Chlorophenylic carbonate, 
C0(0C,H,Cl),, is obtained by placing in a large flask a solution of 
phenylic carbonate in carbon tetrachloride containing a small quantity 
of iodine, and filling the upper part of the flask repeatedly with 
chlorine. The reaction is somewhat energetic, but the presence of 
iodine is indispensable. The product, which crystallises in colourless, 
silky needles, melts at 142°, is insoluble in water, and only slightly 
soluble in cold benzene or alcohol, but very soluble in these liquids at 
their boiling points. 

If the chlorine is passed into the carbon tetrachloride solution 
containing iodine (or antimony pentachloride) higher chlorine deriva- 
tives of the phenylic carbonate are produced, and these will be 
described later. C. H. B. 


Migration of Chlorine from the Side-chain to the Ring on the 
Decomposition of Aromatic Iodochlorides : Derivatives of 
Anisidine. By Paut Jannascn and W. Hinrersxincu (Ber., 1898, 31, 
1710—1714).—Orthiodanisoil is prepared from orthanisidine by the 
Sandmeyer reaction, and boils at 237—238°; its dinitro-derivative 
crystallises from alcohol in colourless, silky needles melting at 89°. 

Anisoil iodochloride, OMeC,H,*1Cl,, separates in lemon-yellow 
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crystals when chlorine is passed into a solution of iodanisoil in chloro- 
form. Hydrogen chloride is liberated spontaneously from this 
substance in dry air, and if decomposition is allowed to proceed in 
the atmosphere, it changes completely to a dark brown liquid, which 
crystallises if cooled artificially and stirred persistently with a glass 
rod; it consists of chloriodanisoil [Cl:1:0Me=5:2:1], which 
separates from aqueous alcohol in large, colourless crystals and 
melts at 48°. Chloriodanisoil is also produced when anisoil iodo- 
chloride is agitated with a solution of potassium iodide, one atomic 
proportion of iodine being set free. When chlorine is passed into a 
chloroform solution of chloriodanisoil, the iodochloride of chloranisoil 
is obtained, and crystallises from carbon bisulphide in yellow, trans- 
parent plates ; when carefully dried, it may be preserved for weeks 
without undergoing decomposition, and chlorine does not migrate 
into the ring. 

Iodosoanisoil, OMeC,H,*10, prepared by the action of caustic 
soda on anisoil iodochloride, is a colourless substance, and liberates 
iodine from hydriodic acid. The action of steam converts it into 
todoxyanisoil, OMe*C,H,° IO,. M. O. F. 

Migration of Chlorine from the Side-chain to the Ring on the 
Decomposition of Aromatic Iodochlorides: Derivatives of 
Phenetidine. By Pau Jannascu and M. Naputati (Zer., 1898, 31, 
1714—1716).—Phenetoil iodochloride, OEt:C,H,°ICl,, decomposes 
spontaneously in air, yielding a pale yellow oil which boils at 
273—278°. By the action of chlorine, this substance is converted 
into chlorophenetoil iodochloride, which crystallises from carbon 
bisulphide in deep yellow prisms, and decomposes at 103°; in the 
dry state, it is quite stable, but rapidly decomposes when exposed to 
moisture, hydrogen chloride being liberated. M. O. F. 


Paramidophenylic Ethylenic Ether. By WitHeto K1inzeE (Arch. 
Pharm., 1898, 236, 260—%62).—Paranitrophenylic ethylenic ether, 
(NO,° C,H,°O),C,H,, prepared by the action of ethylenic dibromide 
on the sodium compound of paranitrophenol, crystallises from glacial 
acetic acid in thick, pale brown needles melting at 147°. When 
reduced with iron and acetic acid, it yields paracetamidophenylic ethylenic 
ether melting at 257°, which, on treatment with alcoholic hydrogen 
chloride, gives paramidophenylic ethylenic ether, (NH,*C,H,° O),C,H, 
crystallising from alcohol in long, colourless needles melting at 176°; 
with oxidising agents, its solutions give beautiful colour reactions. The 
hydrochloride crystallises from water in long, colourless needles melt- 
ing and decomposing above 300° ; the sulphate forms colourless needles 
almost insoluble in water and alcohol and decomposing above 300°; 
and the oxalate crystallises in fine, prismatic plates melting and decom- 
posing at 285°. A. W. C. 

Derivatives of Dinitro-orthocresol. By Pau. Cazenguve (Bull. 
Soc. Chim., 1897, [iii], 1'7, 204—206).—Potassiwm dinitro-orthocresol, 
C,H,Me(NO,),,OK [Me:O0K:NO,:NO,=1:2:3:5], obtained on 
adding a slight excess of potash to a boiling aqueous solution of 
dinitro-orthocresol, crystallises in orange-coloured spangles soluble 10 
water and in alcohol. 
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Ammonium dinitro-orthocresol, C,H,Me(NO,),*ONH,+H,0, pre- 
pared by saturating dinitro-orthocresol with ammonia, forms golden- 
yellow needles soluble in water and alcohol. 

Barium dinitro-orthocresol, [C;H,Me(NO,),*O],Ba + 2H,0, is obtained 
in orange needles, soluble in water and alcohol, by decomposing barium 
carbonate with a boiling solution of dinitro-orthocresol. 

Calcium dinitro-orthocresol, [C,;H,Me(NO,),*O],Ca+H,O, from cal- 
cium carbonate and dinitro-orthocresol, crystallises in fine, golden- 
yellow needles, soluble in water and alcohol. 

Acetyldinitro-orthocresol, C;H,Me(NO,),*OAc, obtained by boiling 
acetic anhydride with dinitro-orthocresol for an hour, is a colourless 
compound melting at 95°, insoluble in water, but soluble in alcohol, 
ether, and benzene. 

Nitramido-orthocresol, C;H,Me(NO,)(NH,)-OH, is produced when 
dinitro-orthocresol is reduced with ammonium hydrogen sulphide. 
It crystallises from benzene in reddish-brown needles melting at 
165°, insoluble in water, but soluble in alcohol, ether, or benzene. 

Diamido-orthocresol, C,H,Me(NH,),*OH, formed in the reduction of 
dinitro-orthocresol with tin and hydrochloric acid, is an unstable sub- 
stance which could not be isolated. The hydrochloride, 

C,H,Me(NH,),*OH,2HCI, 
crystallises in nearly colourless needles soluble in water and alcohol, 
insoluble in ether. N. L. 


Acylation of Alcohols and Phenols in Pyridine Solution. 
By Atrrep Ernnorn and Friepricn Ho.ianpt (Annalen, 1898, 301, 
95—115).—It has been sometimes observed that the action of benzoic 
chloride on polyhydric alcohols proceeds in different directions, accord- 
ing as pyridine or caustic soda is the medium employed. Glycerol 
yields the tribenzoyl derivative by both methods; the tribenzoyl 
derivative alone is obtained from erythritol by the Schotten-Baumann 
method, whilst the dibenzoyl, tribenzoyl, and tetrabenzoyl derivatives 
are produced in presence of pyridine. Dibenzoylmannitol is obtained 
from mannitol, using pyridine as a medium, and crystallises from 
alcohol in stellate aggregates of minute needles melting at 178°; it 
differs, therefore, from the dibenzoylmannitol described by Meunier. 

The action of acidic chlorides on such phenols as eugenol, 8-naphthol, 
pyrocatechol, resorcinol, and pyrogallol has been also studied: by the 
authors. The acetyl derivative of pyrogallol crystallises in lustrous 
needles and melts at 171° ; ferric chloride develops a brown coloration 
in the alcoholic solution. The benzoyl derivative of pyrogallol separates 
from chloroform in prisms and melts at 140°; the dibenzoyl and 
tribenzoyl derivatives melt at 108° and 89° respectively. Zthylic 
pyrogalloltricarboxylate, CsH,(O*COOEt),, obtained by the action of 
ethylic chloroformate on pyrogallol dissolved in pyridine, crystallises 
from alcohol in small prisms melting at 58—60° ; distillation resolves 
it into carbonic anhydride, ethylic carbonate, and the compound 
C,H,:0,!C-OEt, obtained by Bender (compare also Syniewski, Abstr., 
1895, i, 602). thylic pyrogalloldicarborylate, OH*C,H,(O-COOEt),, 
crystallises from water in plates and melts at 83°. 

Tribenzoylgallic acid, COOH*C,H,(OBz),, erystallises from alcohol in 
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small, lustrous needles, and melts at 191—192°; the methylic salt melts 
at 139°. 

Methylic paracetamidosalicylate, COOMe-C,H,(OH)*NHAc, crys- 
tallises from alcohol in needles and melts at 147°. 

When phenols are dissolved in a solution of pyridine in glacial 
acetic acid, treated with acetic chloride, and after an interval diluted 
with water, the acetyl derivative of the phenol is precipitated in 
quantitative amount; if benzoic chloride is substituted for acetic 
chloride, the same compounds are formed along with benzoic acid. 

On passing carbonylic chloride into a solution of B-naphthol in 
glacial acetic acid containing 20 per cent. of pyridine, acetyl- 
B-naphthol is produced. The propionyl and isobutyryl derivatives of 
B-naphthol melt at 51° and 43° respectively ; the ésovaleryl derivative 
crystallises in long needles, and boils at 180—184° under a pressure 
of 20 mm. 

Formyleugenol is a colourless oil having the odour of eugenol ; it 
boils at 150° under a pressure of 20mm. The formyl derivative of 
isoeugenol boils at 155—160° under a pressure of 20 mm. ; both com- 
pounds yield formylphenylhydrazine when treated with aqueous 
phenylhydrazine hydrochloride and sodium acetate. 

Orthocresol carbonate, CO(O*C,H,Me),, crystallises from alcohol in 
silky needles and melts at 60°. B-Naphthylic carbonate, CO(O°C,,H,),, 
crystallises from toluene in lustrous leaflets and melts at 178°. 


M. O. F. 


Methylphloroglucinol. By Huco Werpet (Monatsh., 1898, 19, 
223—235. Compare this vol., i, 304).—WMethylphloroglucinol is 
obtained as a brown, friable, crystalline mass when an aqueous solution 
of 2:4: 6-triamidotoluene hydrochloride, heated for 30 hours with 
water free from oxygen, is extracted with amylic alcohol, the extract sub- 
jected to steam distillation, and the residual solution evaporated under 
reduced pressure. When pure, it crystallises on adding xylene to its 
solution in ethylic acetate in white needles which darken at 
170—180°, and melt at 214—216°; it is soluble in water, alcohol, 
ether, ethylic acetate, and hot glacial acetic acid, but only slightly so 
in boiling xylene, and insoluble in benzene and light petroleum. 

Methylphloroglucinol reduces ammoniacal silver nitrate in the cold, 
and produces violet colorations with ferric chloride and with a pine 
shaving moistened with hydrochloric acid; it is sweet with a bitter 
after-taste, and, like phloroglucinol, it reacts both as a tribydric phenol 
and also as a ketone. 

Triacetylmethylphloroglucinol, obtained by heating methylphloro- 
glucinol with acetic anhydride, forms an opaque, white mass of 
microscopic needles; it melts at 52°, dissolves readily in alcohol, 
ethylic acetate, benzene, and light petroleum, but is only slightly 
soluble in hot water. 

Ethylic methylphloroglucinol,carbonate, C,H,.Me(O-COOEt),, separates 
as a heavy oil when ethylic chlorocarbonate is added to a cooled 
solution of methylphloroglucinol in caustic soda; it boils without 
decomposition at 245°—248° under a pressure of 17 mm. and does not 
solidify at 20°. 
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Methylphloroglucinol methylic ether, C,H,Me(OH),*OMe, is prepared 
by saturating a cold solution of methylphloroglucinol in absolute 
methylic alcohol with hydrogen chloride, dissolving the crystalline 
precipitate which forms in benzene, evaporating the solution to dryness, 
and distilling the residue under reduced pressure. It crystallises from 
xylene in lustrous, colourless needles, melts at 124°, and boils at 
195—198° under a pressure of 20 mm. It dissolves easily in alcohol 
and ethylic acetate, but only slightly in water and light petroleum ; 
its aqueous solution gives no colour reactions with ferric chloride or 
with a pine shaving moistened with hydrochloric acid. 

Methylphloroglucinol dimethylic ether, C,H,Me(OMe),*OH, is produced 
together with some monomethylic ether when the above experiment is 
performed on a warm solution. By crystallisation from benzene, the 
monomethylic ether can be separated in the crystalline state, and the 
mother liquor, when evaporated and distilled, yields a pasty mass from 
which the dimethylic ether can be separated by crystallisation from 
xylene as a flocculent mass of small needles; it boils at 178—180° 
under 20 mm. and melts at 60—61°; it is very soluble in alcohol, 
ether, ethylic acetate, benzene, and xylene, but almost insoluble in 
petroleum and hot water. 

Two monomethylic and two dimethylic ethers are theoretically 
possible, and the author has not yet determined the position of the 
methoxyl groups in the ethers described. 

Methylphloroglucinol reacts with hydroxylamine, but the product 
has not been identified. G. T. M. 


2:4-Dimethylphloroglucinol. By Huao Were. and Franz 
Wenzet (Monatsh., 1898, 19, 236—246).—2 : 4-Dimethylphloroglucinol, 
prepared from the hydrochloride of 2:4: 6-triamidometaxylene by the 
method employed in the production of methylphloroglucinol (compare 
previous abstract) crystallises from xylene in pale yellowish-white 
needles, and melts at 163° ; it is soluble in water and the usual organic 
solvents. When precipitated by xylene from its solution in glacial 
acetic acid, it contains acetic acid of crystallisation, but if the solution, 
placed over lime, is allowed to evaporate in a vacuum, monoclinic prisms 
are obtained which are free from this solvent. An aqueous solution 
deposits monoclinic prisms containing 3H,O. Dimethylphloroglucinol, 
like its homologues, gives characteristic colour reactions with ferric 
chloride and the pine shaving, and reduces ammoniacal silver nitrate 
in the cold; its aqueous sclution is acid to phenolphthalein, and one 
molecular proportion of soda is required to produce neutrality. 

Triacetyldimethylphloroglucinol crystallises from ethylic acetate in 
aggregates of lustrous needles and melts at 123°; it dissolves with 
difficulty in ether, but is readily soluble in alcohol. 

Lthylic dimethylphloroglucinol dicarbonate, OH*C,HMe,(O-COOEt),, 
obtained, like the corresponding compound, from methylphloroglucinol, is 
a transparent oil which solidifies on standing, but liquefies on warming 
to 35—40°, and boils at 242—243° under a pressure of 16 mm. It 
dissolves in ether and alcohol in all proportions, but is less soluble 


in benzene and petroleum; from all these solvents, it separates as 
an oil, 
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Dimethylphloroglucinol methylic ether, C,HMe,(OH),*OMe, prepared 
like the corresponding derivative of methylphloroglucinol, boils at 188° 
under 21 mm. pressure, and crystallises from benzene in aggregates of 
colourless leaflets ; it melts at 100—101°. This methyl derivative is 
readily soluble in alcohol, less soluble in water, and gives no colour 
reactions with ferric chloride or the pine shaving. 

During the conversion of triamidometaxylene into dimethylphloro- 
glucinol, a bye-product is obtained which is insoluble in ether and is 
extracted from the aqueous solution by amylic alcohol; it has the 
composition C,HMe,(OH),*NH,,HCI, and is probably formed from a 
triamidometaxylene other than the 2:4:6-compound. In the pre- 
paration of 2:4: 6-trinitrometaxylene, small quantities of the other 
two isomerides are formed, and these, on reduction, would give rise to 
triamidometaxylenes which might not part with all their amidogen 
groups on boiling with water. G. T. M. 


2:4:6Triamidotrimethylbenzene and  Trimethylphloro- 
glucinol. By Huco Werpet and Franz WENZEL (Monatsh., 1898, 19, 
249—267).—The hydrochloride of triamido-1 : 3: 5-trimethylbenzene, 
obtained by the reduction of trinitromesitylene with tin and hydro- 
chloric acid, crystallises in small, colourless leaflets which are very 
insoluble in alcohol and in concentrated hydrochloric acid ; when 
heated, the salt decomposes without melting. The free dase crystallises 
from xylene in small, pale yellow needles which darken on exposure to 
the air; it melts at 117—119°, dissolves readily in hot water, but is 
only slightly soluble in benzene, light petroleum, ether, and ethylic 
acetate. When heated with excess of acetic anhydride, triamidotri- 
methylbenzene is converted into triacetyldiamidohydroxytrimethylbenzene 
C,Me,(NHAc),*OAc, which crystallises from xylene in clusters of 
needles melting at 204—205°; an alcoholic solution slightly diluted 
with water yields the substance in glistening prisms. 

2:4 : 6-Diamidohydroxytrimethylbenzene hydrochloride, obtained by 
hydrolysing the preceding compound, crystallises from dilute hydro- 
chloric acid in glistening needles. On long boiling with water, both 
the above-mentioned hydrochlorides yield trimethylphloroglucinol ; 
this substance crystallises from glacial acetic acid or xylene in colour- 
less needles having a silky lustre, melts at 150°, and is identical with 
the compound formerly obtained by O. Margulies (compare Abstr., 
1889, 1153). When crystallised from an aqueous solution, it contains 
3H,O. Trimethylphloroglucinol has a slightly bitter taste, reduces 
ammoniacal silver nitrate, and gives a transient colour reaction with 
ferric chloride, but none with the pine shaving ; it is readily soluble in 
methylic and ethylic alcohols and ethylic acetate, and slightly in hot 
benzene and petroleum. 

Triacetyltrimethylphloroglucinol crystallises from benzene in short, 
monoclinic prisms melting at 102°; it is soluble in alcohol, ether, and 
ethylic acetate. 

Ethylice trimethylphloroglucinol dicarbonate OH-C,Me,(O-COOEt),, is 
a colourless, viscid, uncrystallisable mass boiling at 230—232° under a 
pressure of 14 mm. As in the case of dimethylphloroglucinol, only 
the dicarboxylateis obtained, even with excess of ethylic chlorocarbonate. 
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Trimethylphloroglucinol methylic ether, C,Me,(OH),* OMe, crystallises 
from benzene in colourless needles readily soluble in alcohol, ethylic 
acetate, and hot water ; it melts at 120—121° and boils at 196—198° 
under 20 mm. pressure. G. T. M. 


. Paramidobenzaldehyde. By Rremnnotp WALTHER and WILHELM 
BRETSCHNEIDER (J. pr. Chem., 1898, [ii], 57, 535—539).—Kalle & Co., 
of Biebrich, have patented a method (D.R.-P. No. 89244) for the prepara- 
tion of nitroparamidobenzaldehyde. No mention is made in the patent 
of the position of the nitro-gfoup, but as the substance is a mono-sub- 
stitution product of a para-compound, the nitro-group can only occupy 
the ortho- or meta-position relatively to the aldehydic group. The 
production of such compounds would be of great interest for thesynthesis 
of members of the indigo group and certain dioxy-compounds. 

Although the authors worked exactly according to the instructions 
given in the patent, they were unable to obtain a mononitro-derivative 
but only a dinitramidobenzaldehyde melting at 168°, whereas the 
melting point of the supposed mononitro-derivative is given at 170°. 
Further investigation of the substance was therefore abandoned. 

The following affords a cheap means of preparing parahydroxy- 
benzaldehyde. Toa hot solution of paramidobenzaldehyde in hydro- 
chlorie acid, sodium nitrite is added, and when the reaction is ended the 
whole is filtered and the filtrate decomposed with sodium hydrogen 
suphite, and evaporated to one-third of its volume. On cooling, 
parahydroxybenzaldehyde separates in silken crystals melting at 
115—116°. 

When a solution of the hydrochloride of paramidobenzaldehyde is 
treated with sodium nitrite in presence of nitric acid, mononitropara- 
hydroxybenzaldehyde is obtained in good yield as yellow needles 
melting at 131—133°. Attempts to prepare an oxy-indigo by Baeyer’s 
reaction by means of acetone and caustic soda failed, and therefore 
= ag has probably the constitution C, sH,(COH)(NO,)-C OH 

1:3:4 » 


Synthesis of Aromatic Hydroxyaldehydes. By Lupwic 
GATTERMANN and W. BercHeLtMANN (Ber., 1898, 31, 1765—1769. 
Compare this vol., i, 476).—The Friedel-Crafts reaction is not only 
applicable to phenolic ethers in the manner already described (/oc. cit.), 
but may be employed in the preparation of aromatic hydroxyaldehydes 
from phenols, these being gently heated with hydrogen cyanide, 
benzene, and aluminium chloride, while a current of hydrogen chloride 
is passed through the liquid. The yield in many cases is almost 
quantitative. 

1:4-My ydroaxy ynaphthaldehyde, OH’C,,H,*-COH, crystallises from 
dilute alcohol in pale yellow needles and melts at 181°. 

1:2:3:4-Trthydrowybenzaldehyde, (OH),C,H,*COH, prepared by 
this means from pyrogallol, crystallises from. water in colourless 
needles, and melts at 157—158°. M. O. F. 


Tetramethyldiamidobenzophenone Derivatives. By Epovarp 
Grimavx (Compt. rend., 1898, 126, 1117—1118).—The dinitro- 
compound, CO(N 0,°C,H,'N Me,)o, obtained by the action of potassium 
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nitrate on the ketone in presence of concentrated sulphuric acid, forms 
small, orange crystals which melt at 165—166°. It is probably a 
meta-derivative. The amido-derivative does not crystallise. 

The dibromo-derivative, CO(C;H,Br-NMe,),, forms hard, brilliant 
prisms which melt at 130—131°. 

Both these compounds interact with dimethylaniline and pheny]-a- 
naphthylamine in presence of phosphorus chlorides, yielding colouring 
matters which are less brilliant than those obtained with the parent 
substance, so that the introduction of the bromine or the nitro-group 
has no advantages, 


Reduction of Methylcyclohexenone. By Cart D. Harnizs 
(Ber., 1898, 31, 1806—1807. Compare Knoevenagel and Tiibben, 
Abstr., 1897, i, 607).—Diketodimethyldihexahydrophenyl, C,,H..0., is 
obtained by reducing methylcyclohexenone with alcohol and sodium 
amalgam in a freezing mixture ; it separates from ether in slender, 
white needles, and melts at 160—161°. The hydrazone melts at 210°. 

M. O. F. 


Condensation of Salicylaldehyde with Acidic Amides. By 
Franz Cesrian (Ber., 1898, 30, 1592—1604).—Under the influence 
of anhydrous sodium acetate, salicylaldehyde yields condensation 
products with acidic amides, combining with these substances in mole- 
cular proportion. The compounds obtained from this source have a 

O—CR-:0OH 
constitution expressed by the general formula CH <on-t ’ 
in which R represents the radicle which characterises the original 
amide; to substances of this type, the author gives the name 
coumarazine, in order to indicate their relation to coumarin, 

O—CO , é‘ 
| coumarazin llow nds, and 

O.H.<on: é a The es are yellow compounds, 
develop a beautiful red coloration with concentrated sulphuric acid ; 
oxidation with potassium permanganate converts them into cowmar- 


O—C 
azone, OsH,<o mi which is easily hydrolysed. 


: O—CMe:OH . j 
Methylhydroxycoumarazine, CH <oy: 4 , is obtained by 


heating an intimate mixture of acetamide (5 grams), anhydrous sodium 
acetate (6 grams), and salicylaldehyde (10 grams) in an oil bath at 
130—140° for 2—3 hours ; when water vapour is no longer set free, 
the product is left in contact with water (200 c.c.) during 12 hours, 
when it is powdered and filtered. The product, which is lemon yellow, 
is practically insoluble in common agents; above 150°, it gradually 
decomposes and becomes brown. It is insoluble in alkali carbonates, 
but caustic alkalis form yellow solutions which exhibit feeble reddish- 
violet fluorescence. If the substance is obtained by adding dilute 
acetic acid to a solution in alkali, it dissolves appreciably in both 
alcohol and acetic acid if treated with these agents while still moist. 
A solution in alkali, which has been exactly neutralised with dilute 
acetic acid, yields a white precipitate with silver nitrate, but this turns 
black almost immediately ; lead acetate and mercuric chloride produce 
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yellow precipitates which become brown, whilst copper sulphate yields 
a greenish-white precipitate, which rapidly alters in appearance. The 
barium derivative, which is yellow, separates on adding absolute alcohol 
to the aqueous solution ; it contains 1H,O, and becomes deep brown 
when exposed to light and air. The acetyl derivative, which is a 
snow-white powder melting at 263—264°, dissolves in alcohol, chloro- 
form, and glacial acetic acid, and is hydrolysed by cold alkali. The 
benzoyl derivative is a white, amorphous powder, which meits and 
decomposes at 191°; it dissolves in alcohol, acetic acid, and chloroform, 
but is insoluble in ether. The benzylic and ethylic ethers decompose at 
185° and 235—240°, without previously undergoing fusion. The 
nitro-derivative, a pale-yellow, amorphous powder, dissolves in alcohol, 
glacial acetic acid, alkalis, and alkali carbonates ; it decomposes at 75°. 
The nitro-derivative of methylacetoxycoumarazine, obtained by the 
action of acetic anhydride on the foregoing substance, melts and 
decomposes at 131°. 


O—CO foe 
Coumarazone, C,H <n: N , prepared by oxidising methylhydroxy- 


coumarazine in 15 per cent. sulphuric acid with potassium permanganate, 
crystallises from glacial acetic acid, and decomposes above 70°. 
Hydrolysis with alkalis converts it into orthohydroxybenzylidene- 
amidoformic acid, OH: C,H,*CH:N-COOH, the barium salt of which 
crystallises with 3H,O, and is decomposed by light. 

Methylhydroxycoumarazine is not easily resolved into its com- 
ponents. When heated with concentrated caustic potash at 150° 
during 5 hours, it yields ammonia, acetic acid, and the anhydride of 
salicylaldehyde, C,,H,,O,; fusion with potash eliminates ammonia, 
and gives rise to salicylic acid. 

O—CH:OH , 

Hydroxycoumarazine, Oop: N , obtained from .salicyl- 
aldehyde and formamide, is a yellow, amorphous powder readily 
soluble in alcohol and glacial acetic acid, and melts at 98°. The acetyl 
derivative melts at 203°, and the ethylic ether decomposes at 210° without 
previous fusion, Oxidation converts hydroxycoumarazine into cou- 


marazone. 
wi O—CPhOH _.__., 

Phenylhydroxycoumarazine, C,H “on: N , which is a yellow, 
insoluble, amorphous powder, dissolves in alkalis, but is insoluble in 
alkali carbonates. The acetyl derivative melts at 211—212°, and 
dissolves readily in glacial acetic acid, chloroform, and ethylic acetate ; 
the ethylic ether decomposes at 200°, but does not melt. Hydrolysis 
with concentrated alkali eliminates ammonia and benzoic acid from 
phenylhydroxycoumarazine. M. O. F. 


Synthesis of Flavone. By W. Feuerstein and STANISLAUS VON 
Kostaneckt (Ber., 1898, 31, 1757—1762. Compare this vol., i, 369). 
—On the lines followed in recent syntheses of flavone derivatives (loc. 
cit.), the authors have obtained the parent substance from the acetyl 
derivative of 2’-hydroxybenzylideneacetophenone (this vol., i, 371). 

2'-Acetoaybenzylideneacetophenone, OAc’ C,H,* CO°CH:CHPh, crystal 


584 ABSTRACTS OF CHEMICAL PAPERS. 


lises from dilute alcohol in small, pale yellow plates, and melts at 
51—52°; the dibromide melts at 105—107°. 


O—CPh A : ; 
Flavone, CpH,<co. CH , obtained by the action of alcoholic potash 


on the dibromide of 2’-acetoxybenzylideneacetophenone, crystallises 
from petroleum in aggregates of white needles melting at 97°. The 
solution in concentrated sulphuric acid is yellow, and exhibits very 
feeble blue fluorescence. The compound described by Friedlinder and 
Neudorfer under the name flavone (Abstr., 1897, i, 425) is benzylidene- 


coumaranone, O,H,<GU>C:CHPh. Fusion with potash resolves 


flavone into salicylic acid and acetophenone on the one hand, ortho- 
hydroxyacetophenone and benzoic acid being produced at the same 
time (compare Abstr., 1894, i, 93). The two last-named substances 
are the sole products of hydrolysis with sodium ethoxide. M. O. F. 


Isomeric Chlorides of Orthosulphobenzoic Acid: A Case 
of Tautomerism. By ReErnuoxp List and Max Stern (Ber., 1898, 31, 
1648—1672).—The crude chloride obtained by acting on orthosulpho- 
benzoates with phosphorus pentachloride at ordinary temperatures is 
a mixture of two isomeric chlorides, which melt at 79° and 40°, and 
are produced in the proportion represented by 30—40 per cent. and 
60—70 per cent. respectively (compare Remsen, Abstr., 1895, i, 472). 
Both chlorides are capable of action in accordance with the alternative 
formule, COCI:C,H,°S0,Cl and C,H, <552>0, representation by 
rigid formule, and employment of the terms symmetrical and unsym- 
metrical, being, therefore, inadmissible. The substance melting at 
79°, however, enters much more slowly into action than the isomeride ; 
it is consequently referred to as the stable chloride, the compound 
which melts at 40° being called the labile chloride. 

The stable chloride is prepared from the crude mixture by agitating 
the ethereal solution with ammonia, which attacks it very slowly, 
yielding orthobenzoicsulphinide; whereas the labile compound is 
rapidly decomposed, becoming converted chiefly into orthocyano- 
benzenesulphonic acid. In order to obtain the chloride of lower 
melting point, the mixture is distilled under reduced pressure, the 
stable compound being resolved into sulphurous anhydride and ortho- 
chlorobenzoic chloride. The labile substance is also the sole product 
when normal potassium sulphobenzoate is heated with phosphorus 
oxychloride at 130°. The stable chloride crystallises in the mono- 
clinic system; a:6:c=1°8521:1:2:0057. B=89° 28’. The labile 
compound is rhombic; @a@:b:c=1'8103:1:2°0997. In optical charac- 
teristics, the two substances closely resemble each other. Water 
converts them both into orthosulphobenzoic and hydrochloric acids. 

Aniline has the same action on both chlorides, yielding the sym- 
metrical anilide, NHPh*CO-C,H,°SO,-NHPh, sulphobenzanilide, 


CHL<0, >NPh, and the unsymmetrical anilide, 


CH, E80, 20 ‘ 
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Alcohol converts the two chlorides into ethylic sulphobenzoate, 
COOEt:C,H,°SO,H, the chloride of this acid being the initial product 
in the case of the labile substance. Phenol also has the same action 
on both, yielding the sulphochloride of phenylic benzoate, 

COOPh:C,H,°SO,Cl, 
and diphenylic sulphobenzoate, COOPh:C,H,°SO,Ph; the latter is 
also formed when benzene condenses with the chlorides under the 
influence of aluminium chloride. 

Sulphobenzide is the name given by the authors to the compound, 


CH <g0>0, obtained by reducing the stable chloride (compare 


Jones, Abstr., 1894, i, 417); it crystallises from alcohol in leaflets, 
and melts at 112—113°. Prolonged treatment with boiling water 
converts it into hydroxymethylbenzenesulphonic acid ; the barium salt 
crystallises in needles and contains 1H,O, whilst the copper salt, which 
is light blue, contains 2H,O. The si/ver salt forms needles. 

The labile chloride, which yields thiosalicylic acid, SH:C,H,* COOH, 
on reduction, softens at 158°, and melts at 163—164° Dithiosalicylic 
acid is readily obtained from thiosalicylic acid on oxidation. 


M. O. F. 


Fluorescence of Anthranilic Acid. By Bronistaw PAwLEewskI 
(Ber., 1898, 31, 1693).—It has long been on record that aqueous solu- 
tions of anthranilic acid exhibit feeble blue fluorescence. The author 
has observed that solutions in alcohols, fatty acids, ketones, and 
ethereal salts exhibit the phenomenon distinctly, a marked violet 
shade being noticeable when ether, benzene, chloroform, bromobenzene, 
epichlorhydrin, ethylic carbonate, ethylic chloracetate, and anisoil are 
employed. Anthranilic acid dissolved in an aqueous solution of 
formaldehyde gives a powerful, dark blue fluorescence, which is un- 
diminished after exposure to light during many weeks. Solutions in 
enanthaldehyde, oleic acid, and glycerol exhibit beautiful fluorescence, 
but no such effect is produced with carbon bisulphide, carbon tetra- 
chloride, chloropicrin, formic acid, or phenylic isocyanide. 

M. O. F. 


Aromatic Glyoxylic Acids. By Louis Bouveautr (Bull. Soe. 
Chim., 1897, [iii], 1'7, 363—366. Compare Abstr., 1897, i, 530).— 
Some improvements have been effected in the preparation of the gly- 
oxylic acids, which are obtained by the interaction of aromatic hydro- 
carbons and ethylic chloroglyoxylate in presence of aluminium chloride 
(loc. cit.). It is found that the addition of nitrobenzene, in the 
proportion of one and a half times the weight of aluminium chloride 
employed, renders the action more regular, and prevents the formation 
of insoluble products, The alkali salts resulting from the hydrolysis 
of the ethereal glyoxylates are decomposed by hydrochloric acid, and 
the liquid shaken with ether; the residue left on evaporating the 
ether is dried at 100°, and the acid purified by crystallisation from hot 
carbon bisulphide, The glyoxylic acids are strong acids, not dis- 
placed by acetic acid ; a property useful in effecting their separation 
from small quantities of aromatic acids, products of their decomposi- 
tion, with which they are sometimes contaminated, 
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Attempts were made to prepare the amylic salts of various 
glyoxylic acids, the ethylic chloroglyoxylate being replaced by amylic 
chloroglyoxylate. Amylic anisoilglyoxylate and veratroleglyoxylate 
were readily obtained, but.amylic phenylglyoxylate could not be pre- 
pared, decomposition taking place immediately, with formation of 
benzene and amylic chloride. Ethylic cymylglyoxylate is also unstable, 
and undergoes decomposition into cymene and ethylic chloride, which 
then interact to form ethyleymene. 

The decomposition by heat of the glyoxylic acids, ReCO-COOH, 
takes place in two ways, with formation of aldehydes, R*CHO, and 
acids, R‘COOH. The second reaction, it is now found, can be exclu- 
sively brought about by heating the acids with concentrated sulphuric 
acid and pouring the cooled liquid into water. The same decomposi- 
tion is effected by phosphorus trichloride and oxychloride, as was 
discovered in attempts to prepare glyoxylic acid chlorides. N. L. 


Some New j-Ketonic Acids. By Timornte Kioss (Bull. Soc. 
Chim.,1897, [iii],1'7,408—411).—The ethereal salts of the alkylphenacy]- 
cyanacetic acids, C,H,*CO-CH,-CR(CN)-COOH, undergo ordinary 
hydrolysis in the cold, but when warmed with alkalis, y-ketonic acids, 
C,H,*CO:CH,*CHR-COOH, are produced, with elimination of ammonia 
and carbonic anhydride. The following acids were prepared in this way. 

Phenacylmethylacetie acid, C,H,» CO*CH,* CHMe-COOH, obtained by 
heating methylic phenacylmethylcyanacetate with the theoretical 
quantity of alcoholic sodium hydroxide and extracting the acidified 
liquid with ether, crystallises in colourless needles melting at 136°. 
It is insoluble in water, bué soluble in most organic solvents. The 
potassium salt crystallises well, and is very soluble in water. 

Phenacylethylacetic acid, C,H,*CO-CH,* CHEt-COOH, from ethylic 
phenacylethyleyanacetate, forms colourless needles melting at 83°, and 
is no doubt identical with the acid obtained by Dittrich and Paal by 
the decomposition of B-benzoyl-a-ethylisosuccinic acid, and stated by 
them to melt at 81—83° 

Phenacylpropylacetic acid, C,H,*CO-CH,*CHPr-COOH, erystallises 
in colourless needles melting at 56°. For the preparation of this acid, 
two hitherto undescribed ethereal salts were prepared: methylic 
phenacylpropyleyanacetate melting at 88°, and the corresponding ethyli 
salt melting at 48—49°. 

Benzylphenacylacetic acid, C,H,*CO-CH,*CH(C,H,)-COOH, from 
ethylic benzylphenacyleyanacetate, crystallises in short, colourless 
prisms melting at 170°. It is insoluble in water, but more or less 
soluble in most organic solvents. N. L. 


Caffeine Compound in Kola. Part II. Kolatannin. By James 
W. T. Knox and Axsert B. Prescorr (J. Amer. Chem. Soc., 1898, 20, 
34—78. Compare this vol., i, 278).—The authors find that the tannin 
of the caffeine kolatannate, although not quite as light coloured as the 
free tannin contained in the nuts, is identical withit. The latter was 
obtained as follows. The sliced nuts were immersed in boiling alcohol 
for a few minutes, dried, ground to powder, and extracted with 
50 per cent. alcohol. The alcoholic extract, concentrated in a vacuum 
at 18—-20°, was filtered from the insoluble caffeine kolatannate and 
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colouring matter, the rest being precipitated by adding sodium 
chloride ; the filtrate was washed with chloroform to remove fat and 
alkaloids, then with ether, and finally the tannin was extracted with 
ethylic acetate. After purifying, the kolatannin, C,,H,,O,, was ob- 
tained as a cream coloured powder easily soluble in water, acetone, 
and alcohol, sparingly so in ether, and insoluble in chloroform and 
light petroleum. Its reactions closely resemble those of oak tannin. 
The pentacetyl derivative is a nearly white, tasteless powder, in- 
soluble in water, sparingly soluble in ether, and easily in chloroform, 
alcohol, and glacial acetic acid. By the action of bromine water on 
an aqueous solution of the tannin, a reddish-brown, odourless, and 
almost tasteless tribromo-derivative is obtained, insoluble in water, 
ether, chloroform, and benzene, but easilysoluble in alcohol and acetone. 

Pentacetyltribromokolatannin, C,,H,.Br,(C,H,O),O,, prepared from 
the tribromo-tannin or the pentacetyl-tannin, is a tasteless, golden-yellow 
powder with a faint odour of acetic acid ; when gently heated, it loses 
acetic acid, and both bromine and acetic acid on heating more strongly. 
A tetrabromo-derivative of the tannin, prepared by the action of 
bromine on an alcoholic solution of the tannin, resembles the tribromo- 
derivative, but is slightly darker and has a faint odour of bromine. 
The pentacetyltetrabromo-derivative is slightly darker than the 
corresponding tribromo-derivative, but otherwise closely resembles it. 
A pentabromo-derivative of the tannin was also obtained ; it is less 
stable than the tetrabromo-derivative, has a stronger odour of bromine, 
and yields a pentacetyl derivative. By the action of a considerable 
excess of bromine on an alcoholic solution of the tannin, a hexabromo- 
derivative was prepared; this is darker in colour than the other 
bromo-derivatives, has a stronger odour of bromine, and yields a 
tetracetyl derivative. By heating the tannin at 107—110°, 135—140°, 
and 155—160°, the anhydrides (C,,H,,0,),0, (C,,H,,0,),0, and 
C,,H,,0, are formed respectively. The first is darker coloured than 
the tannin itself, and less soluble in water ; the second is dark reddish- 
brown and insoluble in water, and the last is dark brown and 
insoluble in water. All the anhydrides are soluble in alcohol and in 
a concentrated solution of the tannin. According to the authors, an 
anhydride, C,,H,,O,, could also probably be obtained by heating the 
tannin at 120—125°. Bromine derivatives of the various anhydrides 
are also described. 

When kolatannin is boiled with dilute sulphuric or hydrochloric 
acid, a red or dark brown, amorphous substance is formed which, 
according to the authors, is probably a decomposition product and not 
an anhydride. 

Further experiments have failed to confirm the formation of glucose 
when the tannin is hydrolysed, and hence the tannin is not a glucoside, 
as at first supposed. When the tannin is fused with potassium hydroxide, 
protocatechuic acid and phloroglucinol are formed, and the former 
acid is also obtained by heating the tannin with glycerol at 195—200°. 
The tannin obtained from caffeine kolatannate was found to yield the 
wren crags and to undergo the same reactions as the uncombined 
annin, 

Criticisms of the methods of Jean (Rep. de Pharm., 1896, [iii], ‘7, 
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49) and of Carles (J. Pharm. Chim., 16, 104) for the assay of kola are 
appended. E. W. W. 


Action of Nitric Acid at the Ordinary Temperature on 
Certain Aromatic Amides. By H. J. Taverne (Rec. Trav. Chim., 
1898, 17, 190—196. Compare Abstr., 1897, i, 619).—Although 
the mono- and di-methylamides of benzoic, phenylacetic, and phenyl- 
propionic acids, when treated for a short time at 0° with nitric acid, 
yield nitrated derivatives containing the nitro-group in the nucleus, 
yet with nitric acid at the ordinary temperature a very different 
reaction takes place, and the amides become decomposed in much the 
same manner as described by Franchimont for the aliphatic amides. 

Benzamide, phenylacetamide, and phenylpropionamide yield nitrous 
oxide, as also do metanitrobenzamide, paranitrophenylacetamide, and 
paranitrophenylpropionamide. The corresponding monomethylamides 
yield both nitrous oxide and methylic nitrate, and the dimethylamides 
yield dimethylnitramine. At the same time, the acids thus formed 
become nitrated, but not in the same manner as at a lower temperature. 

The amides of benzoic acid yield both meta- and ortho-nitrobenzoic 
acid ; metanitrobenzamide and its mono- and di-methyl derivatives 
yield metanitrobenzoic acid, but no dinitro-acids. The amides of 
phenylacetic and paranitrophenylacetic acids yield 2 : 4-dinitropheny]- 
acetic acid melting at 160°; this acid, if heated above its melting point, 
or if boiled with barium hydroxide solution, loses carbonic anhydride 
and yields 1 ; 2 : 4-dinitrotoluene [Me:(NO,),=1:2:4]. The amides 
of phenylpropionic acid and of its paranitro-derivative yield 2: 4-dinitro- 
phenylpropionic acid (compare Abstr., 1879, 639). J.J.58. 


Action of Phenylcarbimide on some Alkyloxy-acids. By 
Everne Lampine (Bull. Soc. Chim., 1897, [iii], 17, 356—362).—The 
reaction between phenylcarbimide and certain organic acids has been 
found by Haller to take place in two stages, with formation of (1) 
anhydrides of the acids and diphenylcarbamide, which then interact 
to form (2) anilides, with elimination of carbonic anhydride. The 
author has studied the action of phenylcarbimide on methoxy-, 
ethoxy-, phenoxy-, thymoxy-, and eugenoxy-acetic acids, a-phenoxy- 
propionic acid, and benzoyllactic acid, but finds that, whether the 
reaction occurs slowly and partially at a low temperature or quickly at 
a high temperature, anilides are the sole product. Phenoxyacetanilide, 
from phenoxyacetic acid and phenylcarbimide, has been previously 
obtained by Fritsche, but the following anilides have not yet been 
described ; they have all been identified with the products of the direct 
action of aniline on the acids. 

Methoxyacetanilide, OMe:CH,*CO-NHPh, crystallises from light 
petroleum in colourless needles melting at 58°, and boiling at 185—188° 
under 40 mm. pressure ; it is soluble in hot water, alcohol, ether, and 
chloroform. 

Ethoxyacetanilide, OKt‘ CH,*CO-NHPh, is a yellowish oil boiling at 
about 185° under a pressure of 35 mm. 

Thymoxyacetanilide, C,yH,,"O-CH,;CO-NHPh, forms colourless 
needles melting at 81°, Ingo uble in water, but soluble in ether, 
alcohol, and light petroleum, 
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Eugenoxyacetanilide, C,H, C,;H,(OMe)-O-CH,*CO*NHPh, separates 
from light petroleum in almost colourless, prismatic crystals melting 
at 54°, 

a-Phenoxypropionanilide, OPh* CHMe-CO-NHPh, ecrystallises from 
light petroleum in light scales melting at 117°. 

Benzoyllactanilide, OBz» CHMe* CO-NHPh, erystallises from boiling 
alcohol in colourless needles melting at 153°. N. L. 


Action of a Solution of Hydrogen Chloride in Methylic 
Alcohol on the Phenylimides of Dibasic Acids. By SrpastTi1aan 
HooGEwerFF and WILLEM ARNE VAN Dorp (Rec. Trav. Chim., 1898, 
17, 197—201).—Maleinanil (Abstr., 1887,.934), when boiled with 
methylic alcohol containing hydrogen chloride in solution, combines 
with the alcohol, yielding methylic maleinphenylamate, 

COOMe:CH:CH:CO:NHPh. 

It is best obtained by dissolving maleinanil (4 grams) in absolute 
methylic alcohol (28 grams), adding 4 grams of methylic alcohol 
saturated with dry hydrogen chloride, and boiling ; at the end of a few 
minutes, another 4 grams of the saturated solution of hydrogen chloride 
is added, and the mixture again boiled until it weighs 24 grams. 
Recrystallised from benzene, it forms colourless plates melting at 
77—79°, and decomposing at 145—150°. It dissolves very readily in 
alcohol, acetone, and ether, fairly readily in benzene, but only sparingly 
in light petroleum. Boiling water transforms it first into maleinanil 
and then into phenylasparaginanil (Anschiitz and Wirtz, Abstr., 1887, 
934). 

Succinanil behaves in much the same way, yielding methylic succino- 
phenylamate, COOMe:CH,*CH,*CO:NHPh, which, when precipitated 
from its alcoholic solution by water, forms colourless needles melting 
at 97—99° (Meulen, Abstr., 1897, i, 415). 

Methylic chlorosuccinophenylamate, obtained from monochlorosuccin- 
anil, crystallises from benzene in colourless needles and plates melting 
at 101—103°. 

Succinimide, succinobenzylimide, camphorimide, phthalimide, and 
phthalanil are not acted on when boiled with methylic alcohol 
containing hydrogen chloride. J.J.8. 


Comparison of Imido-ethers with the Rosanilines. A Reply 
to Miolati. By Avauste Rosenstieut (Bull. Soc. Chim., 1897, [iii], 
17, 373—376).—From a minute consideration of the reactions of imido- 
ethers and the rosanilines, the author shows that the analogy between 
these two classes of compounds, which has been suggested by Miolati, 
does not hold good. N. L. 

Synthesis of Indigo Colouring Matters. By Rustin BLank 
(Ber., 1898, 81, 1812—1817).—When ethylic anilidomalonate is heated, 
ethylic alcohol is eliminated, with production of indoxylic acid. This 
reaction is a general one, and affords a means of producing higher 
homologues of indigo. 

Ethylic anilidomalonate, NHPh*CH(COOEt),, obtained by the action 
of aniline (2 mols.) on ethylic bromomalonate, crystallises from alcohol, 
and melts at 45°. Lthylic paratolwidomalonate and ethylic B-naphthyl- 
amidomalonate melt at 55° and 88° respectively. 
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Ethylic paratotylindoxylate, C,H, Me< iy >CH'¢ ‘QAOKt, prepared 


by heating ethylic paratoluidomalonate at 250—255°, melts at 
155—156° ; its solution in concentrated sulphuric acid is pale yellow, 
and becomes greenish-blue when heated, owing to the formation of 
paratolylindigosulphonic acid. Paratolylindigo is produced by hydro- 
lysing ethylic paratolylindoxylate with boiling alkali, and passing air 
through the solution ; it resembles ordinary indigo, but dissolves more 
readily. 

Ethylic B-naphthylindoxylate melts at 158°; hydrolysis followed by 
oxidation converts it into B-naphthylindigo (Wichelhaus, Abstr., 1894, 
i, 42). M. O. F. 


Dimethoxydiphenyl. By Paun Jannascn and E. Kérirz (Ber., 
1898, 31, 1745—1746).—Dimethoxydiphenyl, OMe*C,H,° C,H,*OMe, is 
prepared by heating orthoiodanisoil, dissolved in xylene, with sodium 
wire, after the liquid has remained in contact with the metal for 12 
hours. It crystallises from alcohol in long, white prisms, melts at 
155°, and boils at 299:°5—301°. M. O. F. 


The Phthalein Group. By Ricnarp Meyer and Lko FRIEDLAND 
(Ber., 1898, 31, 1739—1744. Compare Abstr., 1892, 1228).—2:7 

a a _,- O00 C,H,(NO,) : ; 

initrofluoran s.° 2 
Dinitrofluoran, d ON H,(NO,) > obtained by the action of 
nitric acid of sp. gr. 1:5 on fluoran, crystallises from glacial acetic 
acid in large needles melting at 261—264°, The solution in concen- 
trated sulphuric acid is yellow, and does not exhibit fluorescence ; 
aqueous soda is without action, but hot alcoholic potash dissolves it, 


ne a reddish-yellow an 


2: 7-Diamidofluoran, ie HOO OH NEE }>0, prepared by re- 


ducing the nitro- -compound with stannous chloride and hydrochloric 
acid, crystallises from hot alcohol in small, lustrous prisms or plates, 
which display bright colours in polarised light. It melts at 2830—282°. 
The solution in hot, glacial acetic acid is violet, and becomes pink on 
cooling. Concentrated sulphuric acid dissolves it, yielding a yellow 
solution, which, on heating, becomes intense cherry-red, and ex- 
hibits a yellow fluorescence when cold; the solution becomes green 
when diluted with water, developing a deep violet coloration with 
excess of caustic soda. The hydrochloride crystallises in aggregates of 
minute needles, and the stannichloride and mercurichloride are also 
crystalline ; the platinochloride separates in pale, yellow needles, and 
the awrichloride, which crystallises in microscopic needles, must be 
precipitated from solutions containing excess of hydrochloric acid, 
because neutral diamidofluoran hydrochloride is immediately oxidised 


by gold chloride. 
2 : 7-Dihydroxyfluoran (quinolphthalein), 9 OSG Be {OH 0; 


C,H 
is produced on boiling a solution of diamidofluoran in concentrated 


sulphuric acid with a 2 per cent. solution of sodium nitrite ; it crys- 
tallises from dilute alcohol in microscopic rhombic plates, melts at 
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925—227°, and is identical with the compound prepared from phthalic 
anhydride and quinol. 

Trinitrofluoran, Cy,H,N,O,, obtained from fluoran by the action of 
nitric acid in presence of concentrated sulphuric acid, crystallises from 
dilute acetic acid in needles, and melts at 250°. The solution in con- 
centrated sulphuric acid is yellow, and does not exhibit fluorescence, 
but becomes dark reddish-brown when heated. 

Pentanitrofluoran, C.,>H,N,;O;3, is prepared by heating fluoran with 
fuming nitric and concentrated sulphuric acids on the water bath. It 
crystallises in rhombic leaflets on adding alcohol to its solution in hot 
nitrobenzene, and separates in stellar aggregates of needles on diluting 
the solution in glacial acetic acid with water. The compound does 
not melt below 335°. When gently heated with concentrated sul- 
phuric acid, it dissolves, the colourless solution becoming reddish-brown 
with rise of temperature. Alcoholic potash gives rise to a reddish- 
yellow solution resembling the liquid obtained from trinitrofluoran. 


M. O. F. 


Preparation of #y-Diphenylquinoxaline. By Tr. Wourr (J. 
pr. Chem., 1898, 57, 546—547).—@y-Diphenylquinoxaline may be 
prepared by heating the hydrochloride of orthophenylenediamine 
with benzil ; when cold, the melt is crystallised from alcohol, a 73 per 
cent. yield of the substance being obtained as white needles melting 
at 125—126°. The difference in the melting point of this compound 
as obtained by Hinsberg and Kénig, 124° (Abstr., 1894, i, 624), and 


0. Fischer, 126° (Abstr., 1891, 747), is assigned by the author to the 
difference in the thermometer used. A. W. C. 


Azophenine. By Jonn THEoporeE Hewitt and Henry E. STEVENSON 
(Ber., 1898, 31, 1789—1791).—The authors support the symmetrical 
formula employed by O. Fischer and Hepp to represent the constitu- 
tion of azophenine. M. O. F. 


Syntheses in the Carbazole Group. By Fritz Utumann (Ber., 
1898, 31, 1697—1698).—Graebe and Ullmann have shown that 
phenylazimidobenzene, on distillation, is converted into carbazole, 
nitrogen being eliminated. The following derivatives of carbazole 
have since been prepared by this method. 

3: 2'-Dimethylcarbazole, melting at 224°, from paratolylazimidopara- 
toluene ; 2-chlorocarbazole, melting at 244°, from phenylazimidopara- 
chlorobenzene ; 3-amidocarbazole, melting at 235—240°, identical with 
the compound described by Mazzara and Leonardi; 3-methylearbazole, 
melting at 207°, from paratolylazimidobenzoic acid; 1 : 2-naphtha- 
carbazole, melting at 134°5°, described by Schépff, and carbazole from 
phenylazimidobenzoic acid. 1 : 2-Naphtha-2”-methylearbazole, melting 
fr ‘ang is obtained from paratolylazimidonaphthalene, which melts at 
145°, M. O. F. 


Action of Ethyloxalic Chloride [Ethylic Chloroglyoxylate]| 
on Naphthalene and Naphthylic Ethers in the Presence of 
Aluminium Chloride. By L. Roussrr (Bull. Soc. Chim., 1897, [iii], 
17, 300—312).—The derivatives prepared from naphthalene have 
already been noticed (Abstr., 1896, i, 652). 
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Ethylic chloroglyoxylate reacts with a-methoxynaphthalene in the 
presence of aluminium chloride to form ethylic a-methoxynaphthylgly- 
oxylate, C,,H.(OMe):CO-COOEt, a white, crystalline solid, melting at 
70°, and boiling at 239—-242° under a pressure of 10 mm. It forms a 
yellow, crystalline picrate melting at 82°, and, on hydrolysis, yields 
a-methoxynaphthylglyoxylic acid, which crystallises in small, yellowish 
grains melting at 164—165°. The methylic salt of this acid melts at 
87°. When a-methoxynaphthylglyoxylic acid is treated with aniline, 
it yields a phenylimide which, on heating with dilute sulphuric acid, is 
converted into a-methoaynaphthaldehyde, a white solid melting at 34° and 
boiling at 200—201° under 11 mm. pressure. This forms a hydrazone 
crystallising from benzene in yellow needles melting at 185°, and is 
oxidised by potassium permanganate in alkaline solution to 1:4 
methoxynaphthoic acid, previously obtained by Gattermann (Annalen, 
264, 61). It follows from these results that ethylic a-methoxy- 
naphthylglyoxylate has the constitution [OMe : CO-COOEt = 1 : 4]. 

Ethylic B-methoxynaphthylglyoxylate, from ethylic chloroglyoxylate 
and £-methoxynaphthalene, forms colourless needles melting at 75° toa 
viscous liquid which boils at 235—238° under a pressure of 10 mm. 
The picrate crystallises in yellow needles melting at 146°. On 
hydrolysis, the ether yields B-methoxynaphthylglyoxylic acid, a yellow, 
crystalline solid melting at 151°, and this, on boiling F say aniline, 
yields a phenylimide, boiling at 262—265° under 10 . pressure, 
which is decomposed by dilute sulphuric acid, with formation of 
B-methoxynaphthaldehyde. The latter crystallises from ether in hexa- 
gonal plates and from alcohol in long needles, both forms melting at 
84° to a liquid which boils at 200—201° under 11 mm. pressure. The 
hydrazone, C,,H,(OMe)*CH:N:N:CH:°C,,H,-OMe, forms brilliant 
needles melting at 265°, and B-methoxynaphthoic acid, obtained by 
oxidising the aldehyde with potassium permanganate in alkaline solu- 
tion, melts at 176°. The constitution of B-methoxynaphthaldehyde is 
determined from the fact that it is identical with the product of 
the action of methylic iodide on the hydroxynaphthaldehyde, 
[COH:OH=1:2], obtained by Kaufmann from f-naphthol by the 
action of chloroform and caustic soda. Hence it follows that ethylic 
f£-methoxynaphthylglyoxylate has the constitution 

C,,H,(OMe)-CO-COOEt [CO-COOEt:OMe=1:2]. N. L. 


Alkyl Derivatives of B-Naphthol. By F. Boprovx (Compt. rend., 
1898, 126, 840—842).—When f-naphthol is heated with an alkylic 
iodide in presence of alcoholic potash, it yields compounds analogous to 
f-ethoxynaphthalene, C,,H,*OEt, which is already known, and which 
forms nacreous lamelle melting at 36° to 365°. B-Propoxynaphthalene 
and £-isopropoxynaphthalene crystallise in long, colourless needles with a 
penetrating and unpleasant odour ; the former melts at 39°5° to 40°, and 
the latter at 41°. £-Isobutoxynaphthalene forms nacreous lamelle 
which melt at 33°. B-Isoamoxynaphthalene crystallises from a strongly 
cooled alcoholic solution in white lamellsz which melt at 26°5° and boil 
at 315° to 316°, the distillate readily remaining in superfusion. 

All these compounds combine with picric acid in alcoholic solution, 
and the products crystallise in long yellow or orange needles ; the 
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propyl compound melts at 75°, the isopropyl compound at 92°, the 
isobutyl compound at 80° to 80°5°, and the isoamyl compound at 90°5° 
to 91°. C. H. B. 


Dimethyl-f-Naphthol. By Epcar Weprxinp (Ber., 1898, 31, 
1675—1680. Compare Andreocci, Abstr., 1894, i, 205).—1:4-Dimethyl- 
2-naphthol is obtained from santonin by converting it into desmotropo- 
santonin, reducing this with zinc dust and acetic acid, and fusing the 
product with caustic potash. As compared with B-naphthol, the sub- 
stance is chemically inactive, for instance, it is incapable of yielding 
azo-compounds with diazonium salts; it is also indifferent towards 
nitrosodimethylaniline and nitrous acid. Moreover, attempts to con- 
vert it into the amine under conditions favourable to the production of 
B-naphthylamine from £-naphthol were fruitless. The benzoyl deriva- 
tive crystallises ‘from alcohol in long, colourless needles melting at 
124—125°. The sodium derivative is a greyish, crystalline substance, 
which dissolves readily in alcohol and water. The trinitrophenyl ether, 
prepared by the action of picric chloride on the sodium derivative, 
erystallises from alcohol in slender, yellow needles, and melts at 
189—190°. M. UV. F. 


Ketones Derived from Naphthalene. By L. Rousset (Bull. 
Soc. Chim., 1897, [iii], 17, 313).—The compounds described in a 
previous communication (Abstr., 1897, i, 75) have been prepared in a 
state of greater purity, with the result that some physical constants are 
slightly modified. 

8-Naphthyl methyl ketone crystallises from methylic alcohol in fine, 
white grains melting at 53°, whilst B-naphthyl ethyl ketone, prepared 
in a similar manner, melts at 60°. @-Naphthyl propyl ketone crystal- 
lises from light petroleum in flat prisms melting at 52°; and its hydr- 
azone, C,oH,*CPr:N:N:CPr°C,,H., in golden-yellow needles melting at 
130°. 8-Naphthyl isobutyl ketone is obtained by crystallisation from 
light petroleum in transparent plates melting at 36°. N. L. 


Action of a-Naphthylamine on Bromotolueneazosalicylic 
Acid. By Jonn Turopore Hewitt and Henry E. Stevenson (Ber., 
1898, 31, 1785—1789).—The authors have shown that the action of 
aniline on orthochlorobenzeneazosalicylic acid gives rise to a compound 
resembling an anilide of aposafranonecarboxylic acid (Trans., 1896, 
69, 1257). When bromotolueneazosalicylic acid is heated with 
a-naphthylamine and the hydrochloride at 150—160°, the compound 
C,,H,,N,0,Cl is produced ; its constitution is probably represented by 
the formula O,H,Me<._., 4,\5>0,H,(COOH)-NH-C,,H,. The 

6143 NCI(C,,H,)* ~6>2 10"*7- 
base of which this substance is the hydrochloride has not been 
isolated. ‘The hydrobromide, iodide, nitrate, and sulphate have been 
prepared. M. O. F. 


Preparation and Properties of Dialkylamidoanthraquinones. 
By Aupin Hatter and Atrrep Guyot (Compt. rend., 1898, 126, 
15441546. Comparethis vol.,i,483).—3-Dimethylamidoanthraquinone, 
obtained when dimethylamidobenzoylbenzoic acid (1 part) is heated 
with concentrated sulphuric acid (10 parts) at 175—180°, crystallises 
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from benzene or toluene in red needles melting at 181°; the yield is 
35—40 per cent. of the theoretical, oxidation products being formed 
at the same time. 


{ 
Dimethylamidoanthranol, OH, oe >CsHyNMey, is obtained when 


dimethylamidobenzylbenzoic acid is heated with 12 times its weight of 
concentrated sulphuric acid at 80°; the product is poured into water 
and the yellow solution neutralised with sodium carbonate. The pre- 
cipitate thus obtained crystallises from benzene in yellow needles. It is 
extremely unstable, like all anthranols, and is readily oxidised to 
dimethylamidoanthraquinone; the oxidising agent recommended is 
ferric chloride. 

Diethylamidoanthraquinone, obtained from  diethylamidobenzoy]l- 
benzoic acid, crystallised in red plates melting at 162°. J.J.8. 


Derivatives of Fluorenone, By Fritz Utimann and Ep. MAtterr 


C,H,M ; 
(Ber., 1898, 31, 1694—1696).—3-Methylfluorenone, re H CO, is 
ott, 


obtained by the action of nitrous acid on orthamidophenyl paratolyl 
ketone, the synthesis being analogous to the production of fluorenone 
from orthamidobenzophenone ; it crystallises from dilute alcohol in 
yellow leaflets, and melts at 66°5° (corr.). A small proportion of 
orthohydroxyphenyl! paratolyl ketone is produced along with it. 

Nitrochlorobenzophenone [COPh : Cl: NO, =1 : 2:5], prepared by heat- 
ing the chloride of 2: 5-chloronitrobenzoic acid with benzene and 
aluminium chloride on the water bath, crystallises from alcohol in 
white needles, and melts at 86° (corr.). 

Nitramidobenzophenone [COPh:NH,:NO,=1 : 2:5], which is formed 
by the action of alcoholic ammonia on the foregoing substance, crys- 
tallises in yellowish-red prisms with blue reflex; it melts at 161°5° 

NO,°C,H., 4 ; 
(corr.). 2-Nitrofluorenone, bn, 0% is prepared by the action 
of nitrous acid on nitramidobenzophenone, and is identical with the 
product obtained by Schultz on treating fluorenone with nitric acid, 

Nitrohydroxybenzophenone [COPh : OH : NO, =1 : 2:5], a bye-product 
of the action of nitrous acid on nitramidobenzophenone, separates from 


alcohol in lustrous, white crystals, and melts at 124—124°5°. 
M. O. F. 


Action of the Silent Electric Discharge on Liquid Dielectrics. 
By Marcettin P. E. Bertuetor (Compt. rend., 1898, 126, 691—694). 
—Dry terebenthene, when subjected to the action of the silent electric 
discharge, yields a small quantity of diterebenthene, but otherwise 
remains unaltered. Olive oil yields a small quantity of a blackish 
product insoluble in ether, oil, and all the usual solvents. Except for 
the difference in colour, it resembles the polymeride formed in presence 
of nitrogen (this vol., i, 559). Alcohol, when the action is pro- 
longed, yields hydrogen and ethane, and the liquid contains some 
aldehyde and a hydrocarbon which seemingly contains less hydrogen 
than the olefines, and has a feeble reducing action on ammoniacal 
silver nitrate. O, H. B. 
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Spanish Essence of Lavender. By Evaine Cuarapor (Bull. Soc. 
Chim., 1897, [iii], 1'7, 378 —380).—Two specimens of Spanish essence 
of lavender, manufactured in 1895 and 1896 respectively, were found 
to differ considerably in composition from the French essence. The 
density was higher, and the rotatory power positive instead of negative, 
whilst the linalol and linalol acetate, which are the essential con- 
stituents of the French essence, were replaced by borneol and a small 
percentage of ethereal salts. The following analytical results were 
obtained. 

1895. 1896. 
Sp. gr. at 15° 0-912 
Rotatory power 13° 20’ 
Ethereal] salts, as C,,H,,OAc 3°15 per cent. 3°4 per cent. 
Alcohols, as C,,H,,OH ” 505, 


French essence of lavender has a sp. gr. at 15° = 0°885—0°895 and 
a rotatory power = — 5° to — 8°, N. L. 


Essence of Cedar-wood. By L. Rousset (Bull. Soc. Chim., 1897, 
ili], 17, 485—-489).—Essence of cedar-wood consists almost entirely 
of a liquid sesquiterpene (cedrene), and a solid substance (cedro/), 
having the characters of a tertiary alcohol. 

Cedrene, C,,H,,, is a slightly viscous, colourless liquid, boiling at 
131—-132° under a pressure of 10 mm, It is levorotatory : ap= 
-17° 54’. Cedrene absorbs bromine and halogen acids, but the com- 
pounds produced are very unstable. When oxidised by chromic acid 
in acetic acid solution, it yields cedrone, C,,H,,O, a liquid of ketonic 
character, boiling at 147—151° under a pressure of 7°5 mm. ; it does 
not combine with sodium hydrogen sulphite, but yields iodoform with 
sodium hypobromite and potassium iodide so that it contains the 
acetyl group. It also forms an oxime, which boils at 175—180° under 
8 mm. pressure, and is converted by acetic anhydride into an acetate 
boiling at 185—190° under a pressure of 9mm. When reduced with 
sodium in ethereal solution, cedrone is converted into the alcohol iso- 
cedrol, C,;H,,0, which boils at 148—151° under 7 mm. pressure, and 
forms a benzoate boiling at 221—223° under 6 mm. pressure. Cedrene 
is oxidised by excess of chromic acid in sulphuric acid solution to a 
viscous acid, C,.H,,O,, boiling at 220 —230° under a pressure of 9 mm. 

Cedrol, C,;H.,O, erystallises from methylic alcohol in colourless 
needles melting at 84°, and is optically active. On heating with acetic 
anhydride at 100°, it yields an acetate, C,,H,,O,, boiling at 157—160° 
under 8 mm. pressure, and is at the same time partially dehydrated 
with production of a sesquiterpene ; the same dehydrating action is 
brought about by benzoic chloride and by chromic acid. N. L. 


Santal Essence and its Adulteration. By W. Dutiire (J. 
Pharm., 1898, [vi ], '7, 332—336 ; from Bull. Acad. roy. Belg., 1897).—The 
following data are given for the essence. Sp. gr. at 15 =0°973—0°976. 
Solubility in alcohol at 70°, 1 part in 5 if the essence is fresh or well 
preserved, otherwise 1 in 15. Saponification number, maximum = 12°6, 
Percentage of santalol=94. Concentrated sulphuric acid should 
cause solidification to a dry and friable mass. Iodine number after 3 
hours = 157°6—159°25. It should give practically no coloration with 

tt2 
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Dragendorfi’s reagent (bromine and chloroform), with a solution of zine 
chloride in hydrochloric acid, or with Conrady’s reagent. J.J.8. 


Essence of Geranium. By Eveine Cuarasor (Bull. Soc. Chim, 
1897, [iii], 17, 489—492).—The rotatory power of a number of speci- 
mens of essence of geranium was found to be lowered by saponifica- 
tion, a fact which indicates the presence of levorotatory ethereal salts, 
These appear to be absent from essence of palmarosa. N. L. 


Semicarbazones of a-Ionone. By J. C. W. Ferpinanp Tiemann 
Ber., 1898, 31, 1736—1739. Compare this vol., i, 376).—As already 
stated, purified a-ionone yields a semicarbazone which, after crystalli- 
sation from boiling petroleum, melts at 107—108°. If this compound 
is recrystallised several times from 60 per cent. alcohol, or repeatedly 
precipitated by water from its solution in strong alcohol, the semicarb- 
azone which melts at 137—138° is obtained ; the ketone regenerated 
from this by the action of alcoholic sulphuric acid is identical with 
a-ionone in all respects. M. O. F. 


Constitution of Camphor and Derived Nitrophenols. By 
Paut CazenevvE (Bull. Soc. Chim., 1897, [iii], 1'7,202—204).—In order 
to explain the formation of nitrophenols, and more especially of 
dinitro-orthocresol, the author suggests a slight modification in Bou- 
veault’s formula for camphor. The following constitutional formule 
are suggested. 

Monochloro- Cam phosulphonic 
Camphor. camphor. acid, 


‘Me ’ H 


our ar ) CH, CSO,0H 


- we co 9; CH; co 
CH -CHPr 


Propylnitro- Dinitro-ortho- 
Camphosulphone. phenol. cresol. 


COH _ SO, CH CH 


CNO, 


CHPr 


Action of Nitrous Acid on Camphoroxime. By Anaz1o 
ANGELI (Gazzetta, 1898, 28, i, 11—18).—In face of the criticisms of 
Mahla and Tiemann (Abstr., 1897, i, 85), the author adheres to his 
previous view of the constitutions of pernitrosocamphor and of iso- 
camphor (Angeli and Rimini, Abstr., 1897, i, 88). It is unlikely that 
pernitrosocamphor is a camphenylnitramine, because it does not react 
with diazomethane, although Pechmann has shown (Abstr., 1897, i, 264) 
that nitramines react violently with this substance. W. J. P. 


Nitrogen Derivatives of Santonic Acid. By Epaar WeprkIND 
(Ber., 1898, 31, 1680—1682).—Unlike santoninic acid, santonic acid 
dissolved in alkali displays great activity towards diazonium chlorides. 
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The compound, C,,H,.N,O,, obtained by the action of diazotised 
aniline on santonic acid dissolved in caustic soda, is precipitated on 
adding hydrochloric acid to the solution ; it crystallises from alcohol, 
and melts at 125—130°. The empirical formula shows that two 
benzeneazo-residues become attached to the santonic complex. 

Reduction with stannous chloride and hydrochloric acid changes the 
intensely yellow colour of the compound to deep red, water precipi- 
tating a bright red substance from the liquid. M. O. F. 


Action of Soluble Ferments on Gentianose. By Emme 
BourQuELot (Compt. rend., 1898, 126, 1045—1047).—The gentians 
contain a soluble ferment, analogous to invertin, which hydrolyses 
gentianose. Diastase and emulsin have no similar effect, but 
invertin from yeast, and the soluble ferments produced during the 
growth of Aspergillus niger, also hydrolyse the gentianose. The action 
of invertin is slower than with saccharose, and the hydrolysis is 
incomplete, whereas with the ferments from Aspergillus, which include 
ferments of polyglucoses, the hydrolysis is complete, and it would 
follow that the glucoses exist in the molecule of gentianose, partly as 
saccharose and partly as a polyglucose. C. H. B. 


Products obtained by the Hydrolysis o. Ouabain. By 
ALBERT ARNAUD (Compt. rend., 1898, 126, 1208—1211. Compare this 
vol., i, 377).—Ouabain is eonly completely hydrolysed by dilute 
sulphuric acid (2 per cent.) after some 24 hours boiling; the two 
products are an insoluble resin and rhamnose, the amount of the 
latter being always 21:10—21°80 per cent. of the ouabain employed 
(calculated from the hydrated ouabain, C,,H,,0,.+9H,O). The 
amount of resin varies from 47°5 to 49 percent. This resin, which 
has not been obtained in a crystalline state, is readily soluble in 
warm alcohol, in methylic alcohol, ether, or alkalis, and after drying 
at 135° in an atmosphere of carbonic anhydride has the composition 
CoH 9.0. 

The hydrolysis of ouabain is probably represented by the equation 
C 59H 4,01. + H,O = C,H,,0;+C.,H,,0,, the resin C,,H,,O, being 
obtained from the compound C,,H,,O0, by the loss of 4H,0. 

J.J.58. 


Action of Alkalis on Ouabain. By ALBErt Arnaup (Compt. rend., 
1898, 126, 1280—1282).—Sodium, potassium, and barium hydroxides 
do not hydrolyse ouabain, either in the cold or on boiling, they yield 
a hydrated derivative of ouabain, but no decomposition ensues; the 
reaction is practically the same at 140°, even with concentrated 
alkalis. The product, owabic acid, CO, ,H,,0,,, is a monobasic acid 
capable of decomposing carbonates, reddening blue litmus, and 
yielding salts most of which are readily soluble in water, It is an 
amorphous, gummy substance which is levorotatory, readily soluble 
in water or in alcohol, insoluble in ether, and melts at about 235°, 
but decomposes at the same time. When hydrolysed by boiling with 
dilute mineral acids, it yields rhamnose and a resin, probably identical 
with that obtained from ouabain (see previous abstract), The 
sodium salt, Cy)H,,Na0,, + 3H,0, and potassium salt are best obtained 
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by dissolving the acid in about 10 times its weight of alcohol, and 
then adding the requisite quantity of sodium or potassium ethoxide, 
The bariwm, strontium, and lead salts have also been prepared, the 
barium salt has a specific rotatory power [a]p= — 46°40 at 20° 
Ouabie acid can also be obtained by heating ouabain with water at 
180°, but if the solutions are as concentrated as 15—20 per cent. 
hydrolysis also ensues. When fused with potash or soda, ouabain 
yields carbonic anhydride, Oxalic acid, and a small quantity of resin. 
J.J.8, 


Pimpinellin. By G. Hur (Arch. Pharm., 1898, 236, 162—164),— 
Pimpinellin, the bitter p.‘ ‘vle of the root of Pimpinella Saxifraga, 
crystallises from dilute aol in long, colourless, lustrous needles 
which melt at 106°, aw ot at 97° as stated by Buchheim (Arch, 
Pathol., 1872, 37). Wit  oncentrated sulphuric acid, it gives a green 
coloration, and readily d.ssolves in dilute caustic potash, yielding a 
solution from which it is precipitated unchanged by carbonic anhydride ; 
with its alcoholic solution, lead acetate gives no precipitate. Buch- 
heim’s analyses (/oc. cit.) point to its composition being C,,H,,0,, but 
those of the author agree more closely with the formula C,,H,,0,. 

Besides pimpinellin, there is present in an alcoholic extract of the 
root of Pimpinella Saxifraga, a yellow, crystalline substance which 
melts at 148°, resolidifies at 138°, and is not decolorised by treatment 
with animal charcoal. W. A. D. 


Bark of Hamamelis virginica L. By Fritz Grirryer (Arch. 
Pharm., 1898, 236, 278—320).—On extracting the bark of Hama- 
melis virginice L with ether, a greenish-brown mass is obtained, 
which may be separated into two portions by means of light pet- 
roleum. The insoluble waz is still yellowish-white, even after repeated 
crystallisation from alcohol, and melts at 72°, whilst the soluble /uat, 
which is dark green, consists principally of the ethereal salts of 
phytosterol, C,,H,,0 + H,O (melting at 137°), and oleic and palmitic 
acids, together with an acid containing a higher percentage of carbon, 
probably stearic acid. 

The bark, freed from fat, was then extracted with alcohol, and the 
extract treated with water, when a small quantity of insoluble 
phlobaphen was precipitated, and two soluble tannin substances ob- 
tained, (a) ‘‘ Glucosidetannin” is a reddish-brown powder, soluble in 
hot water, and possessing a very astringent and bitter taste. When 
boiled with 2 per cent. sulphuric acid, it is converted into gallic acid and 
a sugar. (b) Hamamelitannin, C,,H,,0,+5H,0, as obtained from the 
bark in the ordinary manner, is an amorphous substance, but can be 
crystallised from dilute solutions in the form of fine, colourless 
needles melting at 74—75°, and after drying at 100°, at 115—117°. 
On further heating to 130°, the substance again becomes solid, is 
coloured brown at 198°, and melts and gives off gas at 220°. It is 
optically active [a ])= +35°43°, and possesses all the properties of a 
tannin. No crystalline salts could be obtained. 

On hydrolysis, hamamelitannin is entirely converted into gallic 
acid, thus proving that it is not a glucoside, but contains two gallic 
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acid residues in the molecule. It contains no methoxyl group, and 
phenylhydrazine is without action on it. On acetylation, it gives a 
rose-coloured acetyl derivative, and when benzoylated by Baumann’s 
method, a benzoyl derivative, C,,H,Bz,O,, is produced as a yellowish- 
white powder melting at 125—132°. 


The bark also contains gallic acid and glucose in the free state. 
A. W. C. 


Aloes. By A.exanperR Tscuircuy and GuLLow PEDERSEN (Arch. 
Pharm., 1898, 236, 200—212).—The resin prepared by digesting 
Barbadoes aloes with strong alcohol, and precipitating the filtered 
extract with water, forms a brownish powder which is easily soluble in 
alkalis, but insoluble in most organic solvents. On hydrolysis with 
dilute sulphuric acid, or better, with sodium hydrogen carbonate, it 
yields cinnamic acid, and a greyish-brown powder, aloresinotannol, 
C,.H,,0,, which dissolves readily in potash, aqueous ammonia, ethylic 
and amylic alcohols, is nearly insoluble in ether, chloroform, benzene, 
and ethylic acetate, and yields a benzoate, C,.H,,0,Bz,. The resin of 
Cape aloes yields, on hydrolysis, the same aloresinotannol together 
with paracoumaric acid. Eigel (Abstr., 1887, 1109) has stated that 
the latter is also formed on hydrolysing Barbadoes aloes with dilute 
sulphuric acid ; the author, however, finds that, in this case, 
cinnamic acid alone is obtained. 

On extracting with ether an aqueous solution of Barbadoes aloes 
from which the resin and barbaloin have previously been removed, an 
orange-yellow colouring matter is obtained which crystallises from 
alcohol in microscopic needles, readily sublimes, melts at 216°, and 
has the properties of an emodin, C,,H,,O;. The latter is a powerful 
diarrheetic, and enhances the peristaltic movement ; it is also present 
in several varieties of aloes, and on its presence Borntriger’s test 
(Zeit. anal. Chem., 1880, 165) depends. The latter apparently is not 
characteristic of aloes; it gives positive results with several other 
plants, and negative ones with Natal and Socotra aloes, which do 
not contain emodin ; it is probably characteristic of a methylhydroxy- 
anthraquinone group. 

Although purified barbaloin does not give the Borntriiger reaction, 
it answers to this test after being subsequently crystallised from 
alcohol ; this is probably due to the action of the air transforming 
a portion into emodin, since an appreciable quantity of the latter is 
formed when air is blown through a solution of barbaloin in 1 per 
cent. caustic potash. 

Carefully purified anhydrous barbaloin melts at 147°, and has the 
composition C,,H,,0,, ascribed to it by Groenewold (Abstr., 1890, 
639) ; it erystallises with 3H,O, of which two are lost at 100°, and 
the third when dried at 100—110° in a stream of hydrogen. When 
fused with caustic potash, or heated with 10 per cent. sulphuric acid 
and steam blown through the mixture, an intensely black powder, 
alonigrin, C,.H,.0., is formed, which is readily soluble in alkalis, but 
insoluble in the ordinary organic solvents. 

In conclusion, the author confirms Fliickiger’s formula, C,,H,,0,, + 
5H,Q, for socaloin (this Journal, 1872, 299), obtained from Aloé 
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socotrina liquida, and gives the following analysis of a specimen of 
Barbadoes aloes. 
Amorphous 
constituent, 
Resin. 3arbaloin. Emodin. Ash. Water. soluble in water. 


12°65 12°25 0°15 1°75 10°5 62°7 
W. A. D. 


Oroselone and Peucedanin. By Maximi.ian Popper (Monatsh., 
1898, 19, 268—279).—Peucedanin, from Peucedanum officinale, on 
treatment with hydrochloric acid, yields oroselone (m. p. 177°), but 
that obtained from Jmperatoria Ostruthium gives rise to a totally 
different substance which decomposes at 240°. Imperatorin from the 
latter plant, and peucedanin from Peucedanum officinale are considered 
to be identical on account of their similar physical properties and 
composition, and because they were formerly both supposed to give 
oroselone and angelic acid on treatment with caustic alkalis ; but 
Hlasiwetz and Weidel found that peucedanin, under these conditions, 
gave no angelic acid, and hence the identity of these two substances 
is open to question. 

The author has prepared peucedanin from the root of Peucedanum 
officinale, and finds that the product, after crystallisation from 
alcohol and light petroleum, is not homogeneous, but can be separated 
into two constituents differing in their solubility in dry ether. 

The less soluble part, after many fractional crystallisations, yields 
a substance having the appearance of peucedanin, but differing from 
it in composition and melting point. This compound, C,,H,,0,*OMe, 
which the author proposes to call oroselonemonomethylic ether, melts at 
105° (peucedanin prepared by Hlasiwetz and Weidel melts at 81—82°), 
distils without decomposition at 276—281° under 17 mm. pressure, 
crystallises from ether in yellowish-white needles, and dissolves in 
alkalis, forming a yellow solution; on treatment with hydrochloric 
or hydriodic acid, one methyl group is eliminated, and oroselone, 
C,,H,,0,, is produced. The latter is identical with Hlasiwetz and 
Weidel’s preparation, but its acetyl derivative, C,,H,,0,°OAc, as 
prepared by the author, melts at 118°, whilst that obtained by the 
other investigators melts at 123°. 

The more soluble part, after fractional crystallisation from benzene 
and ether, yields well-defined, yellowish-white prisms melting at 
85—93° ; the results of analysis point to its being an oroselone 
dimethylic ether, but a determination of methoxyl indicates that the 
substance, in spite of its definite crystalline form, probably consists 
of a mixture of mono- and di-methylic ethers of oroselone. 

G. T. M. 


Chloroproteinochrome. By C. Berrizer (Ber., 1898, 31, 
1604—1610. Compare Nencki, Abstr., 1895, ii, 233).—It has been 
shown by Gmelin that a red colouring matter is formed on adding 
chlorine water to the products of the pancreatic digestion of egg-albu- 
min ; this the author calls chloroproteinochrome, and summarises the 
results of his investigation in the following terms. 1. The albumin 
molecule contains a complex, chromogenic group which is set free by 
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pancreatic digestion, and is precipitated by chlorine water in the 
form of a red chloro-compound. 2. Chloroproteinochrome, the 
product of this action, appears to have the composition expressed by 
the formula C,,H,,,Cl,N.,0,,5 ; it is decomposed by cold solutions of 
alkalis and metallic salts, and also by boiling alcohol and ethylic 
acetate, yielding indefinite substances. 3. The proteinochromogen, 
being represented by the approximate formula C,,H,,.N.,0,,8, con- 
tains a larger proportion of carbon, and smaller proportions of 
nitrogen and hydrogen, than proteid substances ; it is likewise very 
unstable, but diffuses through membranes, and is precipitated from 
aqueous solution by phosphotungstic acid, but not by metallic salts. 
The proteinochromogen cannot, however, be obtained by decomposing 
the substance which it yields with phosphotungstic acid. M. 


Antimony Pentafluoride and some of its Double Salts with 
Organic Bases. By Paut Repenz (Arch. Pharm., 1898, 236, 
263—277).—When antimonic acid is dissolved in pure hydrofluoric acid, 
and the solution evaporated, a very hygroscopic, syrupy mass is left 
which is not completely soluble in water ; neither by this method nor 
by dissolving antimonic oxide in hydrofluoric acid could a crystalline 
antimony pentafluoride be obtained. For the preparation of the fol- 
lowing substances, a solution of antimony pentafluoride was obtained 
from the firm of de Haen in Hanover, 

Antimony pentafluoride pyridine hydrochloride, SbF,,C,NH,,HCl, 
obtained by evaporating a solution of antimony fluoride in pyridine 
hydrochloride, forms glistening needles melting at 176—177°; it is 
decomposed by water and alcohol. A second compound, probably of 
the formula 2SbF,,5(C;NH,,HCl), erystallising in rhombohedra, and 
melting at 180°, was also obtained. The estimation of antimony was 
done electrolytically, by warming the double salt with caustic soda, to 
get rid of pyridine, adding sodium sulphide solution, and electrolysing : 
and the fluorine was determined by Oettel’s method (Zeit. anal. Chem., 
25, 505). 

Antimony pentafluoride picoline hydrochloride,"prepared in a similar 
manner, crystallises in glistening needles melting at 117°; the collidine 
hydrochloride compound is a yellow, crystalline precipitate, whilst the 
quinoline hydrochloride compound crystallises in glistening, silky needles 
melting at 200°. 

With paratoluidine hydrochloride, two compounds are obtained, the 
one, 2SbF,,5(C,H,Me*NH,,HCl), crystallising in needles and decompos- 
ing at 100—110°, and the other, 3SbF,,7(C,H,Me*-NH,,HCl), in 
leaflets melting at 232°. 

Nicotine and coniine hydrochlorides give no crystalline compounds 
with antimony pentafluoride, 

The compound with quinine hydrochloride forms lemon-yellow crys- 
tals soluble in hot water without decomposition and melting at 
213—314°, A. W. C. 


Morpholine Bases. By Lupwie Knorr (Annalen, 1898, 301» 
1—10. Compare Abstr., 1889, 1218, and 1897, i, 314).—Morpholine, 
C,NOH,, which js a colourless, limpid, alkaline liquid having the 


602 ABSTRACTS OF CHEMICAL PAPERS. 


odour of ammonia and piperidine, is excessively hygroscopic, and is 
very volatile in atmospheres of ether and water vapours. It is mis- 
cible in all proportions with common solvents, and develops heat when 
dissolved in water ; the solution affects the skin like caustic potash, and 
at high temperatures will attack glass. The base boils at 128—130°, 
and has a sp. gr. = 1:0007 at 20°/4°; the refractive index [x ], = 1°4540, 
whence the molecular refraction 23°54. Morpholine absorbs moisture 
and carbonic anhydride from the air, and fumes in moist air; 
carbonic anhydride precipitates the carbamate, OH: CO(C,H,ON),, in 
white crystals from the ethereal solution of the base. 

The hydrochloride is readily soluble in water, and melts and decom- 
poses at 174—177°; the awurochloride and platinochloride melt and 
decompose at 240° and 210° respectively. The picrate and picrolonate 
dissolve with difficulty in water, and melt at 145—147° and 255° 
respectively. Aqueous morpholine yields precipitates with many of 
the agents used for recognising alkaloids. 

Nitrosomorpholine, which melts at 29°, and boils at 224—224:5° 
under a pressure of 747 mm., has the odour of nitrosopiperidine, 
and gives Liebermann’s reaction. Benzoylmorpholine crystallises from 
ether in prisms, and melts at 74—75°. Morpholine urethane boils at 
220-—221° under a pressure of 746 mm. ; the carbamide derivative 
melts at 110—113°. 

Hydroryethylmorpholine, OH: CH, CHy Noe? Gr >O, is. pre 
pared by the action of ethylenic oxide on morpholine, and also by 
heating triethanolamine (trihydroxytriethylamine) with 70 per cent. 
sulphuric acid at 160—170°; it boils at 227°. 

Morpholine is indifferent towards water at 200°, 10 per cent. caustic 
soda and concentrated hydrochloric acid at 160°, and phenylhydrazine 
at 200°; it undergoes slow oxidation with acid solutions of potassium 
permanganate, changing more rapidly in presence of acids. 

M. O. F. 


1-Methylmorpholine. By Lupwie Knorr and Hermann Martues 
(Annalen, 1898, 301, 10—14).—1-Methylmorpholine, prepared by 
heating diethanolmethylamine (this vol., i, 399) with 70 per cent. 
sulphuric acid at 160° during 16 hours, is a colourless, limpid, volatile 
liquid, having a powerful ammoniacal odour. The base boils at 
115—116° under a pressure of 750 mm., and has a sp. gr. =0°9051 
at 20°; the refractive index [n])=1:4332, whence the molecular 
refraction 29°01. Methylmorpholine is indifferent towards methy]l- 
amine solution at 180°, and 30 per cent. hydrochloric acid at 250°; 
hydriodic acid and ammonium iodide at 240° regenerate morpholine. 
The ordinary alkaloid reagents yield characteristic precipitates with 
the base. 

The picrate, which is almost insoluble in alcohol and ether, melts 
at 225—226°. The ethiodide is excessively hygroscopic, and melts at 
165—166°: M. O. F. 

1-Ethylmorpholine. By Lupwia Knorr and Werner SCHMIDT 


(Annalen, 1898, 301, 14—18).—1-Ethylmorpholine, prepared by heat- 
ing diethanolethylamine (this vol., i, 399) with 70 per cent, sulphuric 
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acid at 160° during 18 hours, is a colourless, limpid oil having a 
powerful ammoniacal odour ; it boils at 138—139° under a pressure 
of 751 mm., and has a sp. gr. = 0°8996 at 20°/4°; the refractive index 
[~]p=1°4400, whence the molecular refraction 33°758. Alkaloid re- 
agents give characteristic precipitates. The hydrochloride is colourless 
and hygroscopic ; the picrate and platinochloride melt at 189—190° 
and 197—198° respectively. The aurochloride crystallises in golden 
prisms containing 1H,O and melting at 86—89°; in the anhydrous con- 
dition it melts at 125°. The methiodide is identical with the ethiodide 
of methylmorpholine described in the foregoing abstract ; the methoxide 
is an oil which yields aldehyde spontaneously. 

A tabular comparison of the three morpholine bases is appended to 
the paper. M. O. F. 


Dimethylpiperazine and its Phenolic Derivatives. By Pau. 
CazENEUVE and Moreau (Compt. rend., 1898, 126, 1573—1575).—It 
has been previously shown that piperazine reacts with phenolic 
carbonates yielding aromatic diurethanes of the type 

RO-CO-N<GH? oy]2>N* COOR. 
——s 
Dimethylpiperazine, however, behaves in quite a different manner, 


carbonic anhydride being evolved and a diphenolic derivative of the 
CHMe:CH, Re 
type OH-R-NH<on .cHMe SH R: OH formed. 

Dimethylpiperazine diphenate, obtained by heating the base and 
phenyl carbonate in molecular proportion with alcohol (93 per cent.) 
for three-quarters of an hour, crystallises in hard crystals when the 
solution is concentrated to about one-third. It dissolves in water, 
alcohol, ether, benzene, nitrobenzene, or glycerol, melts at 86°, and 
yields phenol when treated with acids. 

Dimethylpiperazine diguaiacolate crystallises in fine, light needles 
melting at 66—67°. 

Dimethylpiperazine di-a-naphthate is soluble in warm water, also in 
alcohol, chloroform, or nitrobenzene, but only sparingly in ether or 
benzene, and melts at 147°. The B-naphthate, which is much more 
soluble in alcohol than the a-compound, melts at 93°. 

The authors question the constitution usually assigned to dimethyl- 
piperazine. J 

Tropinepinacone. By Ricwarp WILLsTATTER (Ber., 1898, 31, 
1672—1675).—In preparing large quantities of ¥-tropine by reducing 
tropinone with sodium or sodium amalgam, this substance is obtained 
as a bye-product. 

Tropinepinacone, C,,H,,N,O,, which is insoluble in cold water, and 
dissolves with extreme difficulty even in boiling water, crystallises 
from alcohol in lustrous, four-sided plates and elongated prisms; it 
melts at 188°, distils without decomposing, and can be sublimed. The 
hydrochloride dissolves very readily in water, and the mercurichloride, 
which is almost insoluble in cold water, crystallises from the hot solu- 
tion in thin, lustrous needles. The platinochloride, when crystallised 
slowly, separates in four-sided plates containing 2H,O; it melts and 
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decomposes at 275°. The aurichloride melts and effervesces at 
228—229°, and the picrate decomposes above 300°. ~ M. O. F. 


Benzylidenetropinic Acid. By Ricnarp Wiistitrer (Ber., 
1898, 31, 1587—1592. Compare this vol., i, 159).—Oxidation with 
chromic and sulphuric acids converts dibenzylidenetropinone into 
benzylidenetropinic acid, which is dibasic and unsaturated ; the pro- 
duction of this compound is regarded by the author as confirming the 
view that tropinic acid contains an acetic acid residue (Joc. cit.) ; its 
unsaturated character indicates the presence of the group C.CHPh in 
dibenzylidenetropinone, the latter substance and benzylidenetropinic 
acid being represented therefore by the formule 
CH, —CH—C:CHPh 

" NMe CO, and GH(COOH)-NMe> oH. ((COOH):CHPh 


CH, —CH—C:CHPh — ~ 
respectively. 

Dibenzylidenetropinone is prepared from tropinone and benzaldehyde 
more conveniently by the agency of alcoholic soda than with hydro- 
chloric acid. Owing to the highly stable and sparingly soluble 
character of dibenzylidenetropinone chromate, which separates in 
microscopic, yellow prisms during oxidation, this operation must be 
conducted under specific conditions. 

Benzylidenetropinic acid, C,,H,,NO,, dissolves in 12 parts of cold, 3 
parts of hot water, and crystallises in colourless, lustrous prisms con- 
taining 1H,O ; it melts and begins to decompose at 190—191°, and is 
extremely hygroscopic in the anhydrous state. It dissolves with diffi- 
culty in hot acetone and alcohol, is scarcely soluble in chloroform, and 
insoluble in ether ; the aqueous solution readily dissolves silver oxide, 
yielding a metallic mirror when gently heated. Both acid and alka- 
line solutions of benzylidenetropinic acid immediately decolorise 
potassium permanganate, when the odour of benzaldehyde becomes 
perceptible ; lead peroxide liberates carbonic anhydride from the 
aqueous solution. The hydrochloride dissolves with difficulty in cold 
alcohol, but is freely soluble in water ; it crystallises in prisms, and 
melts and decomposes at 244°; the hydrobromide, which crystallises 
from water in lustrous prisms and small, four-sided plates, melts and 
decomposes at 252—253°. Gold chloride yields the aurichloride, 
(C,,H,,;NO,),,HAuCl,, which erystallises in yellow, anhydrous leaflets, 
and decomposes at 192—193°; when this substance is recrystallised 
several times, the awrichloride, C,,;H,,NO,,HAuCl,, is obtained as an 
oil which slowly crystallises in prisms. The methylic salt dissolves 
readily in alcohol, wood spirit, and acetone, separating in thin leaflets 


and flattened needles on addition of water; it melts at 67—69°. 
M. O. F. 


Alkaloids of Corydalis. By Ernst Scumipr (Arch. Pharm., 1898, 
236, 212—214).—Experiments carried out, at the author's suggestion, 
by W. H. Martindale, show that dehydrocorydaline (compare Ziegen- 
bein, Abstr., 1897, i, 175, and Dobbie and Marsden, Trans., 1897, 
657) can be conveniently prepared by adding bromine dissolved in 
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alcohol to an alcoholic solution of corydaline, and crystallising the 
resulting perbromide, C,.H,,NO,,HBr,Br,, from boiling alcohol. The 
formation of an optically inactive corydaline by the reduction of 
dehydrocorydaline (Dobbie and Marsden, Joe. cit.) is confirmed by the 
author ; ¢-corydaline differs from natural corydaline in the greater 
ease with which its salts crystallise, and in yielding an awri- 
chloride, C,.H,,NO,,HAuCl,+4H,O, of normal composition, that 
obtained from natural corydaline having the abnormal constitution 
(C,,H,,NO,,HCl),,AuCl,. Attempts to resolve ¢-corydaline into its 
optically active components, by means of its thiocyanate (compare 
Davis, Abstr., 1897, i, 174), failed. 

From Ziegenbein’s results (/oc. cit.), the author concludes that, of the 
alkaloids of Corydalis cava, only corydaline and corybulbine are closely 
related ; and that the views of Freund and Josephi (Abstr., 1894, 1, 
100) as to the relationship of corydaline and bulbocapnine are incor- 
rect. In support of this opinion, Herzig and Meyer’s statement (this 
vol., i, 53) that bulbocapnine contains one N-CH, group, whilst in 
corydaline this group is absent, is quoted. W. A. D. 


Corydaline. By W. H. Marrtinpate (Arch. Pharm., 1898, 236, 
214—246).—The corydaline used was prepared from the bulbs of 
“Corydalis cava” according to methods previously described, 10 kilo- 
grams of the bulbs yielding 90 grams of the alkaloid in colourless, 
prismatic crystals melting at 134—135°. 

The following salts were prepared in order to compare their proper- 
ties with those of inactive corydaline, and also on account of the 
different properties ascribed to them by various investigators. 

The hydrochloride obtained by passing hydrogen chloride into an 
ethereal solution of the base is a viscid, green mass, crystallising with 
difficulty from alcohol, and then containing 1C,H,O, or from water 
when it contains 2H,O. : 

The hydrobromide, hydriodide, nitrate, and aurichloride, have the 
properties ascribed to them by Ziegenbein (Abstr., 1897, i, 175) ; the 
acid sulphate, C,.H,,NO,,H,SO,+4H,O, obtained by dissolving the 
base in dilute sulphuric acid, forms groups of transparent plates ; the 
platinochloride melts at 227°; and the thiocyanate, produced by adding 
thiocyanic acid to an alcoholic solution of the base, crystallises in 
plates melting at 208° and becoming green on exposure to the air. 

Dehydrocorydaline hydriodide, C..H,,NO,,HI1+2H,O, prepared ac- 
cording to Ziegenbein’s directions (/oc. cit.), forms lemon-yellow, 
transparent, prismatic plates easily soluble in hot water. 

i-Corydaline, obtained by reducing the last-named compound with 
zinc and sulphuric acid, separates from alcohol in transparent, 
prismatic crystals melting at 135°. It is inactive, tasteless, and more 
stable on exposure to air than corydaline itself. 

The hydrochloride, C,.H,,NO,,HCl + 2H,0, forms efflorescent, highly 
refractive, prismatic crystals ; the dried salt melts at 230—240°; the 
hydrobromide is crystalline, melting and decomposing at 200°; the 
nitrate separates from alcohol in clusters of small, yellow needles ; the 
sulphate, C.o.H.,NO,,H,SO,,2H,O, forms transparent plates, the awri- 
chloride, C..H,,NO,,HAuCl, + 4H,0, easily soluble, yellow needles, and 
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the platinochloride, microscopic crystals melting at 230°. The thio- 
cyanate, obtained by the action of thiocyanic acid on an alcoholic 
solution of the base, forms transparent crystals melting at 205° and 
becoming green on exposure to air or light. It could not be separated 
into left- and right-handed modifications, as in the case of ¢-lupanine 
(compare Davis, Abstr., 1897, i, 174). 

i-Corydaline methiodide crystallises in plates melting at 185°, and 
is converted by the action of excess of silver chloride into the metho- 
chloride, crystallising in yellow needles. Its awrichloride forms glisten- 
ing, dark-red crystals melting at 170—172°, and its platinochloride 
pale yellow needles melting at 222°. 

When the methochloride is acted on with sodium hydroxide, it is 
converted into methyl-i-corydaline, C,.H,,MeNO,, forming flakes or 
brown, oily drops, which solidify when cooled ; from alcohol, it may be 
obtained in transparent crystals melting at 224°. The hydrochloride 
crystallises with 3H,O in transparent prisms, and yields an aurochloride 
melting at 205°, and a platinochloride melting at 220°. 

A table is given containing the melting points and other character- 
istic properties of the natural and inactive varieties of corydaline and 
of methylcorydaline. 

Dehydrocorydaline hydrogen hexasulphide, (C..H,,NO,),H,8,, obtained 
by the action of ammonium sulphide on dehydrocorydaline hydriodide, 
forms small, brown, glistening needles, and behaves like berberine and 
strychnine hexasulphides on treatment with mineral acids. 

The action of bromine on an alcoholic solution of corydaline gives rise 
to a perbromide of dehydrocorydaline hydrobromide, C,,H,,NO,,HBr,Br,, 
which, on boiling with alcohol, loses bromine, and is converted into 
dehydrocorydaline hydrobromide. 

Dobbie and Lauder (Trans., 1894, 65, 57), by the action of potassium 
permanganate on corydaline, obtained a substance which they called 
corydalinic acid. The author has been unable to corroborate this 
result, and could only obtain hemipinic acid ; the existence of cory- 
dalinic acid is therefore doubtful. A. W. C. 


The Alkaloids of Macleya cordata R. Br. By K. Hoprearrner 
(Monatsh., 1898, 179—210).—The extract obtained from the stem 
and leaves of Macleya cordata contains two alkaloids, macleyine 
or protopine and B-homochelidonine. Sanguinarine, which was found 
along with macleyine in the roots of this plant by Eijkman (Rec. trav. 
Chim., 3, 182), does not appear to occur in the leaves and stem. The 
substance described by Eijkman as macleyine appears to be in all 
respects identical with the protopine obtained by various investigators 
from different species of Papaveracee ; it melts at 207°, does not 
contain a methoxy-group, and has the formula C,,H,,NO,, whereas 
the protopine from Chelidonium (Konig) and that from Sanguinaria 
(Tietz and Kénig) have, according to these authors, the formula 
©,,H,,NO;. With methylic iodide, it yields a  methiodide, 
C,,H,,NO,,MelI, which crystallises in thick, compact prisms, and gives 
a strongly alkaline solution when treated with silver oxide. The 
corresponding metho-nitrate, C.5H,,NO,,MeNO,, crystallises in white, 
silky needles, Potassium permanganate readily attacks protopine in 
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acid solution, but the only product which could be isolated was formic 
acid. On reduction with sodium amalgam, the alkaloid yields a 
substance which crystallises in colourless four-sided tablets, has an 
alkaline reaction, melts at 148°, and yields a violet-red coloration 
with sulphuric acid which passes into blue. The formula is probably 
C,,H,,NO,, but has not been definitely ascertained. 

The second alkaloid, the nitrate of which is much more readily 
soluble than that of protopine, is identical in properties with the 
B-homochelidonine which was obtained by Selle from Chelidoniwm 
majus (Abstr., 1891, 229). This base has the formula C,,H,,NO, 
(Selle gives ©,,H,,NO,), and melts at 157—158°, but when kept at 
this temperature for some time it solidifies again, and then melts at 
166—167°. The nitrate, C,,H,,NO,,HNO,+14$H,O, crystallises in 
spherical groups of needles, and the hydrochloride, C,,H,,NO,,HC1+ 
14H,O, in slender, white needles, which are only moderately 
soluble in cold water. The platinochloride has not been obtained in 
the crystalline state, but the hydrobromide, C,,H,,NO,,HBr + 14H,0, 
closely resembles the hydrochloride, and the hydriodide, C,,H,,NO,,H1 + 
H,0, crystallises in small, white needles. A. H. 


Presence of an Alkaloid in Natural Wines. By Gaprie: GuéRINn 
(J. Pharm., 1898, [vi], '7, 323—324).—A number of natural wines 
contain a small quantity of a substance of alkaloidal nature, which is 
probably identical with that described by Oser as formed during the 


fermentation of sugar by yeast (Bull. Soc. Chim., 1868, [i], 10, 295. 
J.J.58. 


Gelatinous Matter (Pectin) in Gentian Root. By Ewe 
BourquELot and Henri Hérissry (J. Pharm., 1898, [vi], '7, 473—479. 
Compare Poumaréde and Figuier, ¢bid., 1847, ra 12, 81).—The 
gelatinous matter cannot be extracted by cold water, either from the 
dried or from the fresh root ; water at 70—100°, however, dissolves 
out the gelatinous matter in a hydrated form (pectin); boiling 
80 per cent. alcohol also serves to render the gelatinous matter 
soluble in water. A 1 per cent. solution of the pectin is gelatinised by 
a solution of pectase within 40 minutes, it is also readily gelatinised by 
lime water, or by the addition of sodium hydroxide followed by hydro- 
chloric acid. Lead acetate, basic lead acetate, or ferric chloride bring 
about the same result. The solution yields no precipitate when satu- 
rated with sodium sulphate, but is precipitated by magnesium or 
ammonium sulphate. It has no reducing properties, but is dextro- 
gyrate; [a]»>= +82°3°. Acidified water at 80° also extracts a pectin 
which is partly soluble in water, and which is more dextrorotatory 
than the one mentioned above ; [a ]p = + 145°3°. J.Jd.8. 


Hepatic Pigments in Vertebrates. By A. Dastre and N. 
Fioresco (Compt. rend., 1898, 126, 1221—1223).—Two pigments, for 
which the names ferrin and cholechrome are proposed, were extracted 
by various methods from fresh liver which had been freed from blood. 
Ferrin is a ferruginous albuminoid compound closely connected with 
the ferratin of Marfori and Schmiedeberg. It is readily soluble in 
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water and in dilute acids and alkalis, but insoluble in alcohol and 
chloroform. Cholechrome, on the other hand, is soluble in chloroform, 
but insoluble in water; it is intermediate in character between the 
lipochromes and biliary pigments. The absorption spectra of these 
pigments show no definite bands. N. L. 


Decomposition of Elastin by Hydrochloric Acid. By Esse 
Berou (Zeit. physiol. Chem., 1898, 25, 337—343 ; Sven G. Henin, 
ibid., 344—349).—Elastin was prepared from ligamentum nuche, and 
from the aorta; elementary analysis of several preparations, given 
in full, shows that it contains sulphur. On decomposition with 
hydrochloric acid, it yields neither lysine nor arginine. 

Hedin’s paper is confirmatory of the foregoing ; histidine is also 
absent from the products. If Kossel’s recent classification of the pro- 
teids be accepted, a new class must be provided for elastin. 


W. D. H. 


Action of Peptic Digestion on Proteids. By F. Umser (Zeit. 
physiol. Chem., 1898, 25, 258—282).—The majority of previous ob- 
servers have investigated the action of pepsin-hydrochloric acid on 
impure proteids like fibrin. In the present research, crystalline egg- 
albumin, crystalline serum-albumin, and serum-globulin were employed. 
Attempts to crystallise serum-globulin failed; the material was pre- 
pared from blood-plasma after separation of the fibrinogen by half 
saturation with ammonium sulphate. In separating out the products 
of digestion, Pick’s method of fractional precipitation with ammonium 
sulphate was used. Fraction 1 contained the primary proteoses ; 
fractions 2, 3, and 4 contained three varieties of deuteroproteose, A, 
B, and C respectively. The peptone remaining in solution was preci- 
pitated by iodine; the iodine compound is partly insoluble in alcohol 
(peptone A), and partly soluble (peptone B). 

The reactions of each are described, the test for sulphur, Millon’s 
reaction, the xanthoproteic reaction, and Molisch’s reaction being 
principally used. All the substances except peptone B gave Molisch’s 
reaction, which is considered to indicate the existence of a carbo- 
hydrate radicle in the proteid. In all cases, too, with the exception 
of the two peptones, the test for loosely combined sulphur was 
positive. W. D. H. 


Decomposition of Proteid from Conifer Seeds. By Ernst 
Scnuze (Zeit. physiol. Chem., 1898, 25, 360—362).—Previous work has 
shown that the proteid matter from the seeds of the fir and pine yields 
about 10 percent. of arginine. Thisis extremely high ; Hedin obtained 
only 2°75 per cent. of this base from conglutin, and less from other 
proteids. 

It was considered desirable to repeat this ; the proteid was prepared 
from fir seeds by extraction with 10 per cent. solution of sodium 
chloride, instead of the dilute alkali previously employed. It contains 
18°69 per cent. of nitrogen; this number is high ; on decomposition, 
the amount of bases obtained exceeded that previously recorded ; in 
fact, 34°7 per cent. of the nitrogen was obtained in the form of organic 
bases precipitable by phosphotungstic acid. W. D. H. 
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Halogen Derivatives of Albumin. By F. Brum and WILHELM 
VauBEL (J. pr. Chem., 1898, [| ii], 57, 365—396).—Proteids have an 
especial affinity for the halogen elements: for example, egg-albumin 
reacts with a halogen as soon as the two are brought into contact, an 
intramolecular substituted proteid being produced, along with consider- 
able amounts of a halogen acid ; by removing the latter, the proteid is 
rendered capable of undergoing further substitution, and if the re- 
action takes place in neutral solution, compounds are finally produced 
containing a constant and definite amount of halogen. 

The method of procedure is, roughly, as follows. The purified 
albumin is heated with iodine in sodium hydrogen carbonate solution 
at a temperature of 50° for 4—5 hours, and the excess of iodine is 
then removed by shaking with sodium hydroxide solution. Egg- 
albumin, casein, myosin, “somatose,” nuclein, and an iodised proteid 
derived from the thyroid gland were treated in this manner, the products 
obtained, being for the most part tasteless and odourless yellow powders, 
insoluble in water and absolute alcohol, and containing from 6—7 per 
cent. of iodine. They did not give Millon’s reaction, but did give the 
biuret reaction. 

Bromination and chlorination may be carried out in a similar 
manner. The brominated egg-albumin and casein derivatives are 
colourless, or grey-brown, tasteless substances, containing 4—5 per cent. 
of bromine ; the corresponding chlorine derivatives are also tasteless 
and colourless or brownish compounds, containing about 2 per cent. of 
chlorine. 

The halogens may also be introduced into proteids by means of the 
electric current, and this is especially useful in the case of fluorine, 
where substitution takes place on electrolysing a solution of egg- 
albumin in ammonium fluoride. 

When a proteid is treated with alkali, it is decomposed into (a) 
principally a basic portion containing ash ; (6) a portion precipitated 
by acids, which gives both Millon’s and the biuret reactions ; (c) a 
portion precipitated by alcohol, giving Millon’s reaction markedly and 
the biuret action feebly ; and (d) a portion soluble in absolute alcohol, 
containing a high percentage of sulphur and smelling like mustard 
oil, and this also gives the biuret reaction. The halogen proteids are 
decomposed in a similar manner, the same products being obtained 
when the halogen compounds are heated with alkalis, or when the 
proteid is first decomposed, and the products treated with a halogen 
in the manner already described. 

On comparing the properties of the original and decomposed pro- 
ducts, it is noticed that the percentage of oxygen and the acid 
character increases in the latter, whereas the amount of sulphur 
decreases, and this element may be entirely absent. The amounts of 
carbon, hydrogen, and nitrogen remain about the same, but the per- 
centage of halogen in the decomposition products is almost twice as 
great as in the original substance ; this fact affords a means of de- 
termining the amount of decomposition that has taken place. Whereas 
the original substances are tasteless and insoluble in water and 
alcohol, the products of decomposition have a slightly bitter taste, and 
are easily soluble in 80 per cent. alcohol. 
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From an investigation of a large number of substituted phenol 
derivatives with regard to their capability of giving Millon’s reaction, 
the authors conclude that at least two halogen atoms enter the 
albumin molecule, and occupy the ortho-positions relatively to the 
hydroxyl-group of that benzene ring, which, on decomposition, forms 
tyrosine. No halogen enters the other rings of the albumin molecule, 

It appears, also, that there are two groups in the albumin molecule 
capable of producing the biuret reaction, the activity of one of these 
groups being destroyed during the action of a halogen. 

The relation of the molecular weights of the different proteids to 
their products of decomposition may be obtained by preparing the 
fully substituted halogen products, since the capability of combining 
with the. halogens increases with the amount of decomposition. Pre- 
suming that two halogen atoms enter the molecule of albumin, the 
following molecular weights are obtained. Egg-albumin and casein = 
3600 ; myosin = 2300 ; nuclein = 3600; albumoses, peptones, and other 
decomposition products = 1700—2540. 

In conclusion, the authors point out that reactions similar to the 
above must take place in living organisms, halogenised proteids appear- 
ing as intermediate or final products. Experiments made with “ iod-,” 
“ brom-,” and “ chloralbacid ” show that whenever a halogen is free in 
the organism, halogen acids and halogenised proteids are formed, to be 
again decomposed as soon as they come in contact with the oxidising 
agents of the organism, and, therefore, such compounds have a parti- 


cular physiological and therapeutical interest as halogen carriers. 
A. W. C. 


Behaviour of Vitellin in Magnesia Mixture. By Wactaw von 
MoraczewskI (Zeit. physiol. Chem., 1898, 25, 252—255).—The author 
has previously shown that in an ammoniacal solution of magnesium 
chloride, casein free from ash is deposited after some weeks in globules, 
which later become aggregations of needles. The small amounts of 
crystals obtained precluded a thorough examination of their com- 
position ; they, however, are believed to consist of the proteid in 
question, It is now shown that the similar proteid vitellin prepared 
from egg-yolk behaves in the same way; there is a considerable 
amount of amorphous admixture, but as in the case of casein, the 


thorough examination of the crystals has still to be made. 
W. D. H. 


Albumoses. By Huao Scurérrer (Monatsh., 1898, 19, 211—222). 
—The two albumoses of Witte’s peptone, which differ in the amounts 
of sulphur they contain, are only imperfectly separated by means 
of the hydrochlorides, acetyl, and benzoyl derivatives. With a view 
to obtain derivatives which might facilitate the separation, the author 
has studied the action of nitrous acid on this peptone. An aqueous 
solution containing equal weights of Witte’s peptone and sodium 
nitrite, acidified with dilute sulphuric acid, evolves nitrogen and 
nitrous oxides, and deposits a pale yellow substance which is dissolved 
by alkalis and decomposes carbonates. The new acid is soluble in 
60 per cent. alcohol, and crystallises from this solvent on cooling, but 
when boiled for a long time with dilute alcohol, it becomes insoluble, 
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although if then dissolved by an alkali and reprecipitated by an acid, 
its original solubility is regained. Analysis of the acid gave results 
which correspond closely with the formula CO, 9.Hj4)N..04;8 5 _ its 
barium salt, which separates from an aqueous solution on the addition 
of alcohol, has the formula C,),H,,,N..0,,5Ba, In many of its 
properties, the acid resembles the “‘ oxyprotosulphonic acid” obtained 
by Maly on oxidising unpeptonised egg-albumin with potassium per- 
manganate (Abstr., 1885, 824), but the two are not identical. The 
author is unable to obtain an insoluble acid by the oxidation of 
Witte’s peptone ; moreover, by further oxidation of oxyprotosulphonic 
acid, Maly produced peroxyprotoic acid (Abstr., 1888, 1120), which is 
not formed by oxidising the author’s acid. The latter substance is 
derived from the albumose containing the higher percentage of sulphur ; 
it gives no nitroso-reaction, and differs therein from the acid obtained 
by Paal from peptone hydrochloride and silver nitrite, which is a 
true nitroso-compound, On the other hand, the new acid resembles 
Schiff’s desamidoalbumin in giving neither the biuret nor the 
nitroso-reactions, and differs from it in decomposing carbonates. The 
author, in reply to some observations by Friinkel and Pick, justifies 
his definition of albumoses as products of the transformation of egg- 
albumin which, besides possessing reactions in common with peptones, 
also contain sulphur (compare this vol., i, 502). G. T. M. 


Antipeptone, By Fr. Kurscner (Zeit. physiol. Chem., 1898, 25, 
195—201).—Antipeptone was separated by Kiihne from the products 
of pancreatic digestion by means of such reagents as ammonium 


sulphate and trichloracetic acid, which would free it from the amido- 
acids leucine and tyrosine, but not from the hexone bases, which 
might be formed during digestion. Hedin has previously shown that 
lysine is formed by tryptic activity ; the present research shows that 
lysine, histidine, and arginine are contained mixed with the antipeptone 
as prepared from fibrin by Kiihne, Chittenden, and Neumeister. 

W. D. H. 


Histon in the Urine. By Apo.tr JouEs (Zeit. physiol. Chem., 
1898, 25, 236—241).—True peptone does not occur in urine ; albumos- 
uria is a more correct term than peptonuria. The difficulty of detect- 
ing this substance is increased by the fact that urobilin is precipitable 
by ammonia sulphate, and gives the biuret reaction, The author has 
previously shown that, in some of these cases, the proteid present is 
histon, which, although it is peptone-like, differs from other proteids 
in being precipitable from acid solutions by ammonia ; it is also coagul- 
able by heat. The ‘cases are of pyogenic origin. The urine is freed 
from albumin and acidified with acetic acid; barium chloride is then 
added until no further precipitation takes place, this precipitate is 
collected, and after it has been allowed to remain several hours in 
contact with 1 per cent. hydrochloric acid, solid sodium carbonate is 
added until litmus paper is turned blue, and the liquid is filtered. The 
filtrate is then divided into two parts; with one portion the biuret 
reaction is performed, the other is acidified with dilute hydrochloric 


acid, and ammonia added ; a precipitate indicates histon. 
W. D. H. 
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Iodothyrin. By Ernst Roos (Zeit. physiol. Chem., 1898 ,25, 242—251). 
—Baumann and others showed that the administration of iodine or 
iodine compounds increased the amount of iodine in the thyroid. The 
question whether the same can be done with the gland after removal 
from the body has hitherto remained unanswered. Potassium iodide 
and iodic acid were digested with thyroid gland and with iodothyrin. 
By this means, substances containing a large amount of iodine were 
obtained. These materials, however, are physiologically inactive. The 
method of artificial iodising therefore is quite a different one from that 
which leads to the formation of iodine compounds in the thyroid during 
life. 

Presence of Emulsin in Lichens. By Henri Hérissry (J. Pharm., 
1898, [ vi], '7, 577—-580).—The following lichens have been found to 
contain emulsin: Cladonia pyaidata (Ach.), Evernia furfuracea (Ach.), 
Parmelia caperata (D. C.), Peltigera canina (Ach.), Pertusaria amara 
(Nyl.), Physcia ciliaris (D. C.), Ramalina fastigiata (Pers.), R. fraxinea 
(L.), and Usnea barbata (L.). The enzyme was detected by placing a 
given quantity of the pounded lichen in contact with a solution of 
0°2 gram of amygdalin in 20 c.c. of water saturated with thymol. 
After being kept at 35° overnight, a portion of the liquid was distilled, 
and the distillate tested for hydrogen cyanide. J.J.58. 

Action of Pepsin and Trypsin on Protamines. By ALBRECHT 
Koss and ALBERT Matuews (Zeit. physiol. Chem., 1898, 25, 190—194). 
—Protamines (salmin and sturin) are not altered by pepsin, but they 
are attacked by trypsin. After the action of trypsin, protamine loses 
its power of precipitating albumin, and gives a red instead of a violet 
reaction with copper sulphate and sodium hydroxide. The substances 
into which protamine is changed are called protones ; these are, by the 
prolonged action of pancreatic juice, partially broken up into hexones 
(lysine, histidine, arginine). There also appear to be substances 
intermediate between protones and hexones. The analogy between 
the action of trypsin on protamines (regarding them as simple proteids), 
and that of diastase on starch is pointed out. The fact that so large a 
quantity of protone resists decomposition into hexones points to the 
existence of an anti-group in Kiihne’s sense. W. D. H. 

Production of Mucin by a Fluorescent Pathogenic Bacterium. 
By Cuartes LEpPIERRE (Compt. rend., 1898, 126, 761—762).—The 
author’s previous researches have shown that a certain fluorescent 
bacillus produces considerable quantities of mucin when it grows in 
peptone culture fluids without beef. In presence of lactates, malonates, 
malates, tartronates, isosuccinates, pyrotartrates, ethylmalonates, 
glycerates, or glycollates, the mucin is produced without any fluor- 
escence, whereas with citrates, succinates, hydroxyglutarates, hydroxy- 
pyrotartrates, and glutarates, both mucin and the fluorescent product 
are formed. The mucin also forms in presence of asparagine. It 
contains no phosphorus, and with acids yields a reducing sugar ; it is, 
therefore, a true mucin. 

The formation of mucinoid substances has also been observed in 
the culture-fluids of a bacillus which the authors have described as the 
pathogenic organism in “ sleeping sickness.” C, H. B. 


Organic Chemistry. 


A Crystalline Compound of Acetylene with Cuprous Chloride. 
By R. Cuavasteton (Compt. rend., 1898, 126, 1810—1812).—When 
cuprous acetylide is treated with hydrochloric acid in the cold, there 
is no appreciable evolution of gas, a fact which is attributed to the 
formation of a compound of acetylene with cuprous chloride, which is 
decomposed on warming. This compound, which analysis shows to 
have the composition C,H,,Cu,Cl,, may be prepared (1) by passing 
acetylene into a saturated solution of cuprous chloride in dilute 
hydrochloric acid (HCl + 10H,O0 to HCl + 7H,O) maintained at a tem- 
perature not exceeding 12°; (2) by the action of acetylene on an 
aqueous or alcoholic solution of cupric chloride (20—40 per cent.) in 
presence of metallic copper. By the first, and most suitable, method, 
the substance is obtained in the form of large, hexagonal prisms 
belonging to the orthorhombic system, and by the second in silky 
needles, which are liable to contamination by a violet-purple deposit 
which is produced at the commencement of the reaction. In order to 
isolate the crystals unchanged, they must be quickly washed with 
absolute alcohol and anhydrous ether, both of these liquids having 
been previously cooled to 0° and saturated with acetylene, and finally 
dried in a current of acetylene. The crystals soon alter by exposure 
to air, and are immediately decomposed by water, or solutions of 
alkali chlorides, with evolution of acetylene and production of the 
violet-purple substance above mentioned, the nature of which is being 
investigated. On warming, they dissociate without explosion, and 
the following measurements of the pressure at different temperatures 
were made, 


Temperature. Pressure. Temperature. Pressure. 


46° 


The compound described above is different from that prepared by 
Hofmann and Kiispert (Abstr., 1897, i, 546), which the author was 
unable to obtain. N. L. 


Action of Chlorine on Ethylenic Chloride in Presence of 
Aluminium Chloride. Chlorination of Acetylene. By A. 
Mouneyrat (Compt. rend., 1898, 126, 1805—-1808).—When a mixture 
of dry ethylenic chloride with anhydrous powdered aluminium chloride 
is heated in a reflux apparatus at 70—75°, there is an abundant evo- 
lution of hydrogen chloride and acetylene. On passing dry chlorine 
into the heated mixture as long as the gas is absorbed, and subse- 
quently pouring the liquid into hydrochloric acid, a blackish oil is 
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obtained which, on fractional distillation, yields some unaltered 
ethylenic chloride, unsymmetrical tetrachlorethane, and acetylene 
tetrachloride, the last-named being evidently formed by the action of 
chlorine on the acetylene first produced. Since, however, acetylene 
and chlorine unite with explosive violence under ordinary conditions, 
whilst no explosion took place in the experiment described, some 
further explanation of the reaction appeared to be necessary. In 
order to furnish this, a number of experiments were made, which 
showed that the explosion usually occurring is due to the presence of 
oxygen. In the absence of oxygen, chlorine and acetylene unite with- 
out explosion to form acetylene tetrachloride. 

The chlorinating action of aluminium chloride appears to depend 
rather on the temperature at which the reaction takes place than on the 
amount of the reagent employed. Thus, for example, when chlorine 
is passed into a mixture of acetylene tetrachloride with aluminium 
chloride at 100°, the halogen is scarcely, if at all, absorbed; at 
118—120°, however, it is rapidly absorbed, and hexachlorethane is 
formed. If acetylene tetrachloride is treated,with bromine at 105° in pre- 
sence of aluminium chloride, dichlorodibromethane, CHC]Br-CHCIBr, 
and trichlorotribromethane are produced. The latter probably has 
the constitution CCl,Br°CBr,Cl. 


Formation of Methanedisulphonic Acid by the Action of 
Acetylene on Fuming Sulphuric Acid. By WitHeL~m Murumann 
(Ber., 1898, 31, 1880—1884).—When a current of dry acetylene gas 
is passed for 14 hours into commercial “80 per cent.” fuming sul- 
phuric acid, contained in a vessel immersed in ice and water, the acid 
gets very hot, sulphurous and carbonic anhydrides are evolved (but 
no carbonic oxide), and methanedisulphonic acid is formed. The 
reaction probably takes place in two stages, represented by the equa- 
tions (1) CH!CH + 2H,SO, = CH(OH),:CH(SO,H), ; 

(2) CH(OH),: CH(SO,H), + SO, = CH,(SO,H), + CO, + SO, + H,0. 
The barium salt, with 2H,O, is rhombic [a : 6: c= 0°8946 :1 : 1°5962] ; 
the potassium [a :6:c=1'617: 1: 0°9367 ; B=90° 12’] and ammonium 
[a:6:c=1°6377: 1 :0°96964 ; B=91° 42’] salts are monoclinic, and 
exhibit a remarkable isomorphism with the corresponding salts of 
imidodisulphonic acid, NH(SO,H),. C. F. B. 


Action of Acetylene on Fuming Sulphuric Acid. By Gzore 
ScuroeTer (Ber., 1898, 31, 2189—2190. Compare Muthmann, pre- 
ceding abstract).—The author claims priority over Muthmann, as he 
has already published a brief account of his results in Richter- 
Anschiitz’s Lehrbuch (1897) as follows, ‘ Methionic acid (methane 
disulphonic acid) is best obtained by saturating fuming sulphuric acid 
with acetylene, it probably results from the decomposition of an inter- 
mediate acetaldehydedisulphonic acid.” It is now shown that the 
formation of methionic acid can be reduced to a minimum, in this 
case, the chief product is acetaldehydedisulphonic acid (disulphoacet- 
aldehyde), CHO*CH(SO,H),, together with its sulphates, for example, 
S80,H-CH(OH)-CH(SO,H),, which, when decomposed with hydro- 
chloric acid, also yields disulphoacetaldehyde. 
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Salts of the disulphonic acid, also the phenylhydrazone, azine, and 
oxime have been prepared. 

When boiled with alkalis, the disulphonic acid is quantitatively de- 
composed into salts of methionic and formic acids. 

The author cannot confirm Berthelot’s statement that acetylene 
reacts with sulphuric acid yielding acetylenesulphuric acid which, 
when fused with potash, gives phenol. J.J.8. 


Synthesis of Potassium Carbonylferrocyanide. By Josrepy A. 
Muter (Compt. rend., 1898, 126, 1421—1423).—Potassium carbonyl- 
ferrocyanide, K,(CO)FeC,N,, is readily obtained by heating a 
solution of potassium ferrocyanide in an atmosphere of carbonic oxide, 
ammonia and potassium formate being simultaneously produced. The 
reaction takes place rapidly at 100°, and is completed within 48 hours 
at 130°. A number of analyses shows that the change occurs strictly 
according to the equation K,FeO,N,+CO+2H,0 = K,(CO)FeC,N, + 
NH, + H: COOK. N. L. 


Some New Ruthenocyanides and the Double Ferrocyanide 
of Barium and Potassium. By James L. Hower and Epwarp D. 
CamPBELL (J. Amer. Chem. Soc., 1898, 20, 29—34).—Strontium rutheno- 
cyanide, Sr,RuC,N,+15H,O, is prepared by treating lead rutheno- 
cyanide with sulphuric acid, and then neutralising with strontium 
hydroxide, or, in an impure state, by the action of strontium hydroxide 
on “ Prussian purple,” the ruthenium analogue of Prussian blue ; it 
crystallises in pale straw-coloured, elongated plates, is very efflorescent, 
and very soluble in water; on adding alcohol to its hot aqueous 
solution, it crystallises in long, slender needles. 

Barium potassium ruthenocyanide, K,BaRuC,N, + 3H,0, is prepared 
by mixing solutions of the barium and potassium salts. By the 
action of barium hydroxide on Prussian purple, the salt is obtained 
mixed with the barium salt. The pure substance crystallises from its 
hot aqueous solution in pale amber or colourless rhombohedra very 
soluble in water ; crystallographically it closely resembles the corres- 
ponding ferrocyanide. 

Barium cesium ruthenocyanide, Cs,BaRuC,N, + 3H,0, is prepared by 
mixing a solution of barium ruthenocyanide with half its equivalent 
of cesium sulphate, when brilliant, yellowish-white to colourless 
crystals separate, which, under the microscope, appear to be rhombo- 
hedra, closely resembling those of the barium potassium salt; it is 
insoluble even in hot water, and cannot be recrystallised, as it decom- 
poses and forms a blue insoluble substance, which is probably ruthe- 
nium cyanide. 

The magnesium, sodium, and calcium salts are very soluble and diffi- 
cult to erystallise; the first forms very pale green, efflorescent 
crystals. Strontium potassiwm and strontium cesium ruthenocyanide 
seem to resemble the barium double salts under the microscope, and 
not Wyrouboff’s potassium strontium ruthenocyanide (Ann. chim. 
phys., [iv], 21, 279). Strontium rubidium ruthenocyanide, like 
strontium potassium ferrocyanide, gives a precipitate when its solution 
is warmed. 

The authors find that potassium barium ferrocyanide prepared by 
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mixing solutions of the barium and potassium salts, crystallises in pale, 
straw-coloured rhombohedra. This salt, contrary to the statement of 
Wyrouboff (loc. cit.) is perfectly stable, remaining clear and bright on 
prolonged exposure to air, and it crystallises, moreover, with 3H,0O. 
Barium cesium ferrocyanide, Cs,BaFeC,N,,+3H,O, obtained by de- 
composing barium ferrocyanide with half the equivalent of cesium 
sulphate in very dilute solution, crystallises in very small, yellowish- 
white rhombohedra, and is sparingly soluble in water. Its hot solu- 
tion appears to be stable. E. W. W. 


Aliphatic Nitroso-compounds (Nitroso- and Nitro-isobutyro- 
nitrile. By Oscar Pitoty (Ber., 1898, 31, 1878—1880).—A pre- 
liminary notice. Hydroxylamidoisobutyronitrile, CMe,*C(NH:OH):CN 
(von Miller and Pléchl, Abstr., 1892, 1196; 1893, i, 502), can be 
oxidised to nitrosoisobutyronitrile, CMe,*C(NO)-CN, which is colour- 
less, and melts and begins to decompose at 53°, yielding a blue liquid. 
If the oxidation is continued until the blue tint of the solution has 
disappeared, nitroisobutyronitrile, CMe,*C(NO,)°CN, is obtained ; this 
melts at 35°, and boils at 97° under a pressure of about 45 mm.; 
hydrolysis with strong hydrochloric acid converts it into a substance 
that melts and decomposes at 110—112°. 

The ready conversion of the NH:OH group into NO or NO, is 
characteristic of its presence in direct union with a tertiary carbon 
atom (this vol., i, 223). C. F. B. 


Action of Charcoal in the Purification of Spirit. By Maxi- 
MILIAN GLASENAPP (Zeit. angw. Chem., 1898, 617—621 ; 665—672).— 
The author has made an exhaustive investigation as to the part which 
charcoal plays in the purification of spirit, and tabulated his results. 
The fusel oil was estimated by Rose’s process, the free acids by titration 
with N/20 soda, the ethers by saponification, and the aldehydes colori- 
metrically by means of “ rosaniline bisulphite.”’ 

From the experiments, it appears that charcoal does not absorb 
fusel oil, but acts chemically through the oxygen condensed in its 
pores. The fusel oil is oxidised to ketones and aldehydes, and the latter 
partially to acids, which then to some extent act on the alcohols, form- 
ing ethereal salts (compound ethers), these various mixed products 
causing a characteristic odour and taste. They are soluble in chloroform, 
and unless previously removed they would count as fusel oil in Rose’s 
well-known process. 

Charcoal absorbs these products to a large extent ; in fact, filtered 
spirit often shows less aldehydes than the unfiltered sample. If the 
charcoal is afterwards heated to regenerate it, the spirit thus obtained is 
rich in ethers and aldehydes, but does not contain more fusel oil than 
the original liquor. The author advises treating the regenerated 
charcoal in a current of dry air so as to thoroughly impregnate it 
with oxygen. It is thought probable that a better product might be 


obtained by filtering the spirit at a somewhat higher temperature than 
usual. L. pe K. 


Monalkyl-phosphoric Acids. By Jacques CavaLieR (Compt. 
rend., 1898, 126, 1285—1287).—The monethylphosphates are very 
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stable in solution, and are much less readily decomposed by alkalis 
than is the acid itself by water. In dilute solutions, there is practically 
no hydrolysis in presence of excess of alkali. The values obtained by 
the author for the heat developed by the addition of a third equivalent of 
a base (this vol., ii, 499) are markedly lower than the value given by 
Belugou (this vol., ii, 498), but agree with the corresponding value 
obtained by Imbert and Belugou in the case of glycerophosphoric acid. 
The normal salts of ethylphosphoric acid are but slightly dissociated 
in aqueous solution, a result which is confirmed by the sharpness of 
the end reaction with phenolphthalein. C. H. B. 


Psyllostearylic Alcohol. By Ernst E. Sunpvick (Zeit. physiol. 
Chem., 1898, 25, 116).—-A molecular weight determination by Beck- 
mann’s method, using chloroform as solvent, of the substance formerly 
described as psyllostearylic alcohol (Abstr., 1893, i, 125), shows that 
it has the formula C,,H,,,0, instead of C,,H,,0. When heated with 
hydrobromic acid (sp. gr. = 1°49) during three-quarters of an hour at 
210—220°, it yields a product which contains no bromine (compare 
loc. cit.), and appears to bea diatomic alcohol, C,,.H,.(OH), ; to this sub- 
stance, the author has transferred the name psyllostearylic alcohol, the 


product formerly so named apparently being the ether, [°° s—9 
O —C, .H,,. 


The new substance crystallises from benzene in beautiful rhombs 
having an angle of 74°, and melts at 86—87° (uncorr.) after its water 
of crystallisation has been expelled. The latter is retained very 
tenaciously ; the crystals obtained from light petroleum contain 13H,O, 
and after being kept 2 months in a desiccator over sulphuric acid, still 
retain 3H,O ; the crystals from chloroform contain 11H,O, and those 
from benzene 10H,0. W. A. D. 


Dimethylheptenol, a New Unsaturated Tertiary Alcohol. 
By Puitiire Barsier (Compt. rend., 1898, 126, 1423—-1426).— When 
lemonol (200 grams) is heated for 8 hours at 150° with potassium 
hydroxide (100 grams) dissolved in a little alcohol, and the product 
treated with water, a colourless oily liquid separates which, after 
rectification, boils at 79° under a pressure of 10 mm. This is shown 
by analysis to have the composition C,H,,O, and since, on oxidation 
with chromic acid mixture, it yields methylheptenone together with 
small quantities of acetone and levulinic acid, it must be 2 : 6-dimethyl- 
2-heptene-6-ol, CMe,:CH-CH,°CH,*CMe,-OH. The acetate, obtained 
by the action of acetic anhydride at 140°, is a liquid of agreeable 
aromatic odour boiling at 84—86° under a pressure of 11 mm. When 
dimethylheptenol is agitated for some hours with 50 per cent. sulphuric 
acid in the cold, it takes up a molecule of water and forms the 
ditertiary glycol, OH: CMe,*CH,°CH,*CH,:CMe,*OH. The latter, 
being unstable, readily loses water and yields dimethylheptene owide, a 
colourless, mobile liquid boiling at 132—133°,and having a strong 
odour of mint and camphor. It probably has the constitution 


CH,:CMe 
CHS OH} CMe, ° N.L 
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Separation of Geraniol from Citronellol. By Jutian Frarav 
and H. Lassi (Compt. rend., 1898, 126, 1725—1727).—The process 
devised by the authors for the separation of geraniol from citronellol is 
based upon the difference in the solubilities of the phthalates in light 
petroleum. The mixture of the two alcohols is boiled, in a reflux appar- 
atus, with its own weight of phthalic anhydride dissolved in benzene, and 
the ethereal salts thus obtained are, after purification, dissolved in 
light petroleum at 20—25°. On cooling the solution to — 5°, geranyl 
phthalate separates in the crystalline form, whilst by evaporating 
the remaining liquid citronellol phthalate is obtained as an uncrystal- 
lisable yellow oil. The results are given of the examination by this 
method of separation of a number of specimens of essence of geranium, 
essence of roses, &e. 

Geraniol was obtained as a colourless liquid of agreeable rose-like 
odour, boiling at 228-2° under a pressure of 750 mm., and having a 
sp. gr. =0° 8965 at 0°. Citronellol boils at 221-5° under a pressure of 
755 1 mm.,and has an odour resembling both rose and geranium. Geranyl 
phthalate, CMe,.CH:* CH, CH,* CMe:CH: CH,: 0-CO:C,H,* COOH, crys- 
tallises in rhombic tablets melting at 47°, and is readily soluble in 
most organic solvents in the cold, with the exception of light petroleum. 
When treated with the theoretical amount of bromine in ethereal 
solution, it yields tetrabromogeranyl phthalate, 

CMe, Br-CHBr-CH,* CH, CMeBr:CHBr-CH,: O0-CO-C,,H,: COOH, 
which, after recrystallisation from light petroleum, melts at 114—1 15°, 


The following ethereal salts were prepared by heating citronellol or 
geraniol with excess of acid in sealed tubes at 150—160° in presence 
of anhydrous cadmium acetate; the figures represent boiling points 
under a pressure of 30—35 mm. Citronellol acetate, 172—173°; 
citronellol valerate, 194—-196° ; citronellol hexoate (from active hexoic 
acid), 168—170° ; citronellol crotonate, 138—140°; geraniol valerate, 
130—132°. N. L. 


Reaction of Tertiary Alcohols and their Ethereal Salts. By 
GrorcEs Denicis (Compt. rend., 1898, 126, 1277—1279).—When a 
tertiary alcohol is heated with an acid solution of mercuric sulphate 
(this vol., i, 549), it yields a more or less deep yellow or reddish pre- 
cipitate identical in composition with the product obtained from the 
corresponding olefine under similar conditions (/oc. cit.). Tertiary 
alcohols which do not yield olefines on dehydration do not give this 
reaction, neither do primary or secondary alcohols. On the other 
hand, it is obtained with the ethereal salts formed by the tertiary 
alcohols. In some cases, the precipitate rapidly oxidises if left in 
contact with the liquid in which it is formed. C. H. B. 


Action of Sulphurous and Hyposulphurous Acids on Pure 
and Impure Solutions of Sugar. By L. Brauper (Bied. Cenir., 
1898, 27, 426—427 ; from Bul. Assoc. Chim., 15, 90).—Sulphurous 
acid acts very slightly on pure sugar below 50°, but acts appreciably 
at 55°, and very rapidly at higher temperatures. The more acid 
present, the greater the amount of sugar decomposed. Decomposition 
is much more energetic during the first 5 minutes than, for instance, 
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after 20 minutes. Results obtained with pure sugar do not, however, 
apply to syrups, &c., as even very slight amounts of impurities are 
sufficient to hinder the decomposition. 


Hyposulphurous acid has no action either on pure or impure sugar 
solutions. N. H. J. M. 


Maltose. By James O’Sutuivan (J. Soc. Chem. Ind., 1897, 16, 
112).—Carefully purified, anhydrous maltose, prepared by acting on 
starch with diastase precipitated from malt extract by alcohol, has a 
specific rotatory power [a];=155°15, and a cupric-reducing power 
K=63. In determining the latter, C. O’Sullivan’s method (this Journal, 
1876, ii, 130) was closely followed ; allowance, however, should be 
made, in using this method, for the cupric oxide present in the ash of 
the filter paper, due to the absorption of the copper solution by the 
cellulose during filtration; in many cases, the weight of the ash is 
more than doubled from this cause. W. A. D. 

[Nore py AsstractoR.—Brown, Morris and Millar (Trans., 1897, 
100 and 110) have given for maltose the values [a ];=153°25 for solu- 
tions up to 20 per cent. concentration, and X= 62°24]. 


The Carbohydrate obtained from Hgg-Albumin. By Orto WEIss 
(Centralb. Physiol., 1898, 12, 515—516).—The carbohydrate obtained 
by Pavy’s method from egg-albumin (freed from ovo-mucoid) is a 
methylpentose, and therefore an isomeride of rhamnose (C,H,,0;); the 
pentose itself crystallises in monoclinic, colourless crystals melting at 
91—93°, and is soluble in water and in alcohol. W.D. 4H. 


A New Carbohydrate in the Liver. By Joszr SeEGen (Centralb. 
Physiol., 1898, 12, 505—515).—By extracting the liver with water, 
a new carbohydrate, in addition to sugar and glycogen, is obtained. 
It does not reduce Fehling’s solution, but by prolonged heating with 
dilute mineral acid in a closed tube, is converted into glucose. It 
requires 90 per cent. of alcohol to precipitate it. By treating the 
liver according to the Kiilz-Briicke method, alcohol precipitates only 
a small quantity of this new substance with the glycogen. 

The new substance, for which the name /iver-dextrin is suggested, is 
contained in the liver in quite large quantities. W. D. iH. 


Nitration of Cellulose, Hydrocellulose, and Oxycellulose. 
By Lito Vienon (Compt. rend., 1898, 126, 1658—1661).—Repeated 
treatment of cellulose, hydrocellulose, and oxycellulose with a mixture 
of sulphuric and nitric acids at 10—12°, together with successive 
analyses of the compounds produced, showed that the final product of 
the reaction corresponded, in each case, with the fixation of 11 NO, 
groups by a molecule containing 24 atoms of carbon. On exposure 
to air, nitrohydrocellulose becomes yellow and decomposes ; nitro- 
oxycellulose is rather more stable, whilst nitrocellulose is unaffected. 
The behaviour of these nitro-derivatives with Schiff’s reagent, Fehling’s 
solution, and potash show that all three possess aldehydic characters, 
which are most marked in the case of nitro-oxycellulose. The 
latter also, when distilled with hydrochloric acid, yields a larger pro- 
portion of furfuraldehyde than is obtained from nitrocellulose and 
nitrohydrocellulose. N. L. 
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Formation of Furfuraldehyde from Cellulose, Oxycellulose, 
and Hydrocellulose. By Lito Vienon (Compt. rend., 1898, 126, 
1355—1358).—Hydrocellulose, oxycellulose, and reduced cellulose, 
the last-named being apparently identical with hydrocellulose, were 
obtained by treating carefully purified cotton wool (10 grams) and 
water (1000 c.c.) with, (1) 65 ec.c. of hydrochloric acid of 22°, 
(2) 65 c.c. of hydrochloric acid and 80 grams of potassium chlorate, 
(3) 65 c.c. of hydrochloric acid and 50 grams of stannous chloride, 
From these and some other substances, the following percentage yields 
of furfuraldehyde were obtained. Hydrocellulose, 0°854 ; oxycellulose, 
2°113; reduced cellulose, 0°860; starch, 0°800; bleached cotton, 1°800; 
oxycellulose, prepared by means of chromic acid, 3500. Two speci- 
mens of oxycellulose were prepared by treating cotton wool with 
hydrochloric acid and potassium chlorate (A), and with sulphuric acid 
and potassium dichromate (B), and 25 grams of each product digested 
with aqueous potash of 20°. Of the product A, 16°20 grams were in- 
soluble in potash, 2°45 grams were precipitated on neutralisation of the 
alkaline solution, and 6°35 grams remained in solution, whilst B 
yielded 11°16 grams of insoluble matter, 1:42 grams were precipitated 
by acid, and 12°42 grams remained in solution. The percentage yields 
of furfuraldehyde obtained from these fractions were as follows. A, 
insoluble, 0°86 ; precipitated, 4°35 ; dissolved, 1:10: B, insoluble, 0°76 ; 
precipitated, 5°11; dissolved, 154. It appears, from the foregoing 
results, that the cellulose molecule, after oxidation, is easily decomposed 
by potash, the insoluble and larger portion having all the characters of 
the original cellulose, whilst the soluble portion is of an aldehydic 
nature, and contains a substance, precipitable by acids, which yields a 
relatively large amount of furfuraldehyde. N. L. 


Alkyl Bismuth Iodides, and Bismuth Iodides of Vegetable 
Bases. By Assert B. Prescorr (J. Amer. Chem. Soc., 1898, 20, 
96—100).—-Alkylammonium iodides are capable of completely preci- 
pitating bismuth salts from solution, in the form of an orange-yellow 
powder ; the éetralkylammonium bismuth iodides thus formed are slightly 
decomposed by water and by concentrated mineral acids, but are stable 
in the air at temperatures above 100°, and are not changed by treatment 
with potassium thiosulphate; they are sparingly soluble in ethylic 
and methylic alcohols, and insoluble in glacial acetic acid, ether, 
chloroform, and benzene. Tetramethylammonium bismuth iodide, 
N,Me,,HBi,I,, crystallises from dilute hydrochloric acid. 

Dragendorff’s reagent gives, with pyridine salts, a dark orange-red 
precipitate of pyridine bismuth iodide, (C;NH,),(HI),Bi,I,, which can 
be crystallised from alcohol ; atropine, strychnine, and brucine give 
derivatives of probably similar composition. 

The author suggests constitutional formule as possibly representing 
the constitution of the above derivatives, in which iodine is assumed 
to be tervalent. W. A. D. 


Chitosamine—Glucosamine. By Rozerr Brever (Ber., 1898, 
31, 2193—2200. Compare Tiemann, Abstr., 1884, 724; 1886, 329; 1894, 
i, 166; Fischer and Tiemann, ibid., 1894, i, 167 ; Winterstein, 1896, i, 
520).—Chitosamine hydrochloride can be freed from calcium sulphate 
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by dissolving it in 80 per cent. alcohol, and then pouring a hot concen- 
trated aqueous solution of the purified compound into 10—15 times 
its volume of cold absolute alcohol, with constant stirring ; 5 grams 
of this finely divided and dried hydrochloride is mixed with 60 c.c. 
of absolute alcohol and 2°5 grams of diethylamine, and the mixture 
left in a closed flask at the ordinary temperature for 24 hours, 
the crystals being treated a second, and, if necessary, a third, time 
in a similar manner, with the addition of a little chloroform, and 
finally washed with alcohol, chloroform, and a mixture of alcohol and 
ether in the order given. The free base, C,H,,NO,, is thus obtained 
as an extremely fine, crystalline powder, which can be recrystallised 
from boiling methylic alcohol ; the yield is about 90 per cent. of the 
theoretical. The base is extremely readily soluble in water, yielding an 
alkaline solution ; it is sparingly soluble in hot ethylic, or cold methylic 
alcohol, and is insoluble in chloroform or ether. When heated in a 
capillary tube, it turns brown at 105°, and decomposes at 110°. Its 
specific rotatory power [a ])= + 47°08, or, after remaining for 18 hours, 
= + 48°83 ; with a somewhat more dilute solution, the numbers found 
were 48°64 and 50°39 respectively. 

In a perfectly dry state, it can be preserved over sulphuric acid for 
months, but, when kept in stoppered bottles, it is slowly converted 
into a brown mass, whilst in aqueous solution, decomposition takes place 
with the greatest readiness, ammonia being evolved. It is on account 
of the readiness with which it undergoes decomposition in the presence 
of water that the base has not previously been obtained in a pure 
form. Its aqueous solutions readily reduce alkaline, and even cold 
neutral, solutions of salts of the heavy metals. 

The hydrobromide, C,H,,NO,,HBr, is obtained when concentrated 
hydrobromic acid is added to a solution of the base in methylic 
alcohol. The hydriodide, obtained in a similar manner, crystallises in 
large, colourless plates, which are soluble in water, and also in 
methylic and ethylic alcohols ; it turns brown at 135°, and decomposes 
at about 165°. A crystalline sulphate has also been obtained. The 
oxalate, C,,H,,.N,O,,, crystallises in fine needles when a concentrated 
aqueous solution is precipitated with alcohol and ether; it turns 
brown between 145° and 150°, and melts and decomposes at 153°. 
The corresponding citrate and tartrate have also been prepared, but no 
crystalline acetate. Monacetylchitosamine crystallises in long, colour- 
less needles decomposing at about 190°; it is readily soluble in water 
and in boiling methylic alcohol. The oxime, C,H,,N,O,, crystallises 
from its solution in methylic alcohol in hard prisms, and melts at 
about 127°. The same oxime may be obtained when Winterstein’s 
chitosamineoxime hydrochloride is suspended in alcohol and treated 
with diethylamine. The diphenylhydrazone, C,,H,,N,0,, can only be 
obtained in a crystalline form from the hydrochloride of the base 
under special conditions, and not from the base itself; it crystallises 
in long, colourless needles, is insoluble in absolute alcohol, ether, or 
chloroform, turns brown at 140°, and melts with decomposition at 
162°. It dissolves in warm water, but undergoes decomposition at 
the same time. The semicarbazone of the hydrochloride, C;H,,N,O,Cl, 
crystallises from 90 per cent. alcohol in small, colourless needles, and is 
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readily soluble in water, but insoluble in absolute methylic or 
ethylic alcohol. When heated in a capillary tube, it changes colour 
at 140°, and decomposes at 160—170°; when treated with diethyl- 
amine, it yields the semicarbazone of the free base, C,H,,N,0;, which 
crystallises in small needles melting and decomposing at 165°. d-Glucose 
semicarbazone, C,H,,N,0,, erystallises in colourless needles melting 
and decomposing at 175°. All three carbazones, when heated in 


aqueous solution with benzaldehyde, yield benzylidenesemicarbazone. 
J.J.8. 


Choline and its Derivatives. By Wu. Gutewitscn (Zeit. physiol. 
Chem., 1898, 24, 513—541).—Pure choline is probably a syrupy 
liquid which cannot be crystallised at the ordinary temperature ; 
when exposed to the air, however, it becomes crystalline, owing 
to the formation of its carbonate by the absorption of carbonic 
anhydride. 

Crystalline precipitates are produced in very dilute solutions of 
choline chloride by phosphomolybdic and phosphotungstic acids, and 
by iodine dissolved in potassium iodide; potassium bismuth iodide, 
potassium cadmium iodide, potassium mercury iodide, and mercuric 
and gold chlorides give precipitates with more concentrated solutions, 
whilst potassium zinc iodide, mercuric cyanide, platinum tetrachloride, 
and picric acid yield none. Brieger and others have stated that 
choline, unlike neurine, is not precipitated by tannin ; the author 
finds, however, that in perfectly neutral solutions a precipitate is 
formed which is very soluble in acids and in alkalis ; if a concentrated 
solution of choline chloride is employed, the hydrochloric acid pro- 
duced in the reaction has to be neutralised with moist silver oxide 
before the precipitate will separate. 

It appears that choline platinochloride, (C;H,,NOCI),,PtCl,, is poly- 
mor phous ; from hot solutions, rhombic (?) crystals are obtained, which, in 
time, change into monosymmetric prisms ; a4:b:¢=1'1439: 1:0: 6826 ; 
B=85° 353’ (Vernadsky). The melting point of the platinochloride is 
not characteristic ; different preparations of the pure salt melted at 
temperatures between 211° and 218°, whilst other investigators state 
that it melts at various temperatures between 225° and 241°. Hun- 
deshagen’s statement (J. pr. Chem., [ii], 28, 246) that choline platino- 
chloride is anhydrous is confirmed (compare Babo and Hirschbrunn, 
Annalen, 84, 25; and Jahns, Abstr., 1891, 94); 1 part of the salt 
dissolves i in 5°82 parts of water at 21°, Choline chloride, when pure, 
is completely precipitated from its alcoholic solution by platinum 
tetrachloride, but only partially when impure. Choline aurochloride, 
like the platinochloride, melts at no definite temperature. The 
mercury double salt, C;H,,NOCI,6HgCl,, crystallises in rhombohedral 
aggregates, a:c=1:2: 1986, and melts at 249—251°; at 24°5° it 
dissolves in 56°6 times its weight of water. 
| Dilute solutions of choline can be boiled with barium hydroxide, 
and with sodium ethoxide, without undergoing change ; no neurine is 
formed when a solution of choline chloride is evaporated with hydro- 
chloric acid, although it appears to be produced by the slow spon- 
taneous decomposition of choline solutions. W. A. D. 
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Alkyl Derivatives of Hydroxylamine. By Artruur R. Hanrzscu 
and W. Hittanp (Ber., 1898, 31, 2058—2067).—By the action of 
methylic iodide on hydroxylamine, the authors have obtained the same 
product as that described by Dunstan and Goulding (Trans., 1896, 839), 
namely, trimethylhydroxylammonium iodide, OH*NMe,°1; for the 
preparation of this compound, practically the method of Dunstan and 
Goulding has been employed. It is readily soluble in alcohol or 
water, but is insoluble in ether, and gives an acid reaction, even 
after repeated crystallisation from alcohol. When heated, it melts 
and decomposes at 130°, but undergoes slow decomposition even 
at the ordinary temperature, and is therefore best preserved in 
alcoholic solution. Even when smaller quantities of methylic iodide 
are employed, the only product is the trimethyl derivative. T't- 
methylhydroxylammonium chloride is obtained when an aqueous solu- 
tion of the iodide is digested with silver chloride until no more iodine 
is left in solution, the filtrate evaporated, and the residue recrys- 
tallised from hot alcohol, when the chloride is deposited as needles 
melting at 218° and decomposing at a slightly higher temperature. 
The platinochloride, (OH:NMe,),PtCl,+2H,0, forms rhombohedral 
cr ystals melting and decomposing at 215—216°. The picrate crystal- 
lises in intensely yellow needles decomposing at 197—198°. The 
normal sulphate can only be obtained in the form of a thick syrup. 
The carbonate, obtained by digesting a solution of the sulphate with an 
excess of barium carbonate and evaporating the filtrate in a vacuum, 
crystallises from its concentrated solutions in beautiful, colourless, 
transparent plates. TZvrimethylamine oxide can only be obtained in 
aqueous solution, that is, as trimethylhydroxylammonium oxide, by 
carefully treating the iodide with freshly precipitated silver oxide 
at 0°, and then rapidly filtering from the silver iodide. The base is 
not soluble in ether, has a strongly alkaline reaction, rapidly absorbs 
carbonic anhydride, and is volatile with steam, but the greater part 
at the same time undergoes decomposition. Solutions of the base have 
strong reducing properties; silver salts, Fehling’s solution, and potas- 
sium iodide solutions being immediately reduced, and in all cases a 
strong odour of trimethylamine is observable. The addition of 
alkalis to the aqueous solution also causes decomposition, and it is 
thus probable that trimethylhydroxylammonium hydroxide is only 
stable when completely ionised. Trimethylamine oxide could not be 
obtained by the action of nitromethane on zine methyl. 

If hydroxylamine is treated with ethylic iodide, even when a 
large excess of the latter is employed, the product is B-ethylhydroxy]- 
amine, and not a triethyl derivative. B-Hthylhydroxylamine hydriodide, 
OH:NH,EtlI, crystallises in prisms, melts at 75°, is extremely hygro- 
scopic, and readily decomposes. The chloride, platinochloride, auro- 
chloride, and picrate could only be obtained as oils. The free base is 
readily decomposed. J. J.8. 


Formhydroxamic Acid. By Gzora Scuroerer (Ber., 1898, 31, 
2190—2192),—The author cannot confirm Nef’s statement (this vol., 
1, 102) that formhydroxamic acid, OH*CH:N-OH, decomposes spon- 
taneously at 0°. The acid was prepared and investigated some five years 
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ago by the author. A solution of pure hydroxylamine in methylic 
alcohol is mixed with the equivalent quantity of ethylic formate and 
allowed to remain for several days at the ordinary temperature ; after 
distilling off the methylic alcohol under reduced pressure, the pure 
acid is obtained in colourless, glistening plates melting at 72—74°. 
It begins to decompose a few degrees above its melting point, and 
explodes at 80—90° ; decomposition also takes place very slowly at 
the ordinary temperature, but the acid can be kept for several weeks 
in a desiccator. It dissolves readily in water or alcohol, but is in- 
soluble in ether ; its aqueous solution gives an intense red coloration 
with ferric ecg — with ammoniacal copper sulphate, a green 


copper salt, cH 1 >Cu, j is obtained. 


ieuaaiiiauaimiied when heated with ethylic formate at 150° 
in sealed tubes, yields dibenzylic formhydroxamoxime, 
C,H,O°N:CH:NH:OC,H,, 
boiling at 170° under 15 mm. pressure. When the mixture is heated 
to 160°, another compound boiling at 188° under 15 mm. pressure is 
obtained. J.J.8. 


Double Salts of Organic Bases with Mercury Haloids. By 
DanizEL Str6mHo.o (Ber., 1898, 31, 2283—2310).—Double salts of sul- 
phinic chlorides with mercuricchloride belong to one of fiveclasses having 
the general formule, 2RCl1+HgCl,, RCl+HgCl,, RCl+2HgCl.,, 


RCl1+ 3HgCl,, and RCl + 6HgCl,. 

The trimethylsulphine mercur ichlorides, 28Me,Cl + HgCl,, SMe,Cl + 
HgCl,, SMe,Cl+2HgCl,, and SMe, Cl + 6HgCl,, melt at 204°, 193°, 
128°, and 174° respectively. Dimethylethylsulphine mercurichloride, 
SMe, EtCl+ HgCl,, melts at 117—119°; two other double salts have 
been described by Klinger and Maassen. Methyldiethylsulphine 
mercurichloride, SMeEt,Cl+HgCl,, sinters at 64°, and melts at 73°; 
two other double salts have been described by Klinger and Maassen. 

The triethylsulphine mercurichlorides, SEt,Cl+HgCl,, SEt,Cl+ 
2HgCl,, and SEt.Cl+6HgCl,, melt at 82°, 126—127°, and 189—190° 
respectively. 

Methylethylisopropylsulphine mercurichloride, SMeEtPr8Cl + 2HgCl.,, 
crystallises in elongated prisms and melts at 88°5°. The methylethyl- 
propylsulphine mercurichlorides, SMeEtPr*Cl + 2HgCl,, and 

SMeEtPr*Cl + 6HgCl,, 
melt at 72—73° and 169° respectively. 

The methylethylisobutylsulphine mercurichlorides, SMeEt(C,H,)Cl+ 
2HgCl,, SMeEt(C,H,)Cl+ 3HgCl,, and SMeEt(C,H,)Cl + 6HgCl,, melt 
at 50—51°, 77°, and 147° respectively. 

Methylethylamylsulphine mercurichloride,SMeEt(C,H,,)Cl + 2HgCl,, 
melts at 83°. 

Methyldiamylsulphine merewrichloride, SMe(C,H,,),Cl + 2HgCl,, 
melts at 68—70°. 

Methylethylhexylsulphine mercurichloride, SMeEt(C,H,,)Cl + 
3HgCl,, melts at 79—80°. 

The methyldi-isobutylsulphine mercurichlorides, SMe(C,H,),Cl+ 
2HgCl, and SMe(C,H,),Cl + 6HgCl,, melt at 103° and 127° respectively, 
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Methyldipropylsulphine mercurichloride, SMePr«,Cl + 6HgCl,, melts 
at 121°, and methyldi-isopropylsulphine mercurichloride, SMePr*,Cl + 
6HgCl,, melts at 197°. 

Diethylenebisulphidemethylsulphine mercurichloride, SMe(C,H,S)Cl 
+3HgCl,, melts at 198°. Oxydiethylenebisulphidemethylsulphine 
mercurichloride, SMe(C,H,OS)Cl + 2HgCl,, has been analysed; the 
mercurichloride, SMe(C,H.OS)Cl + 6HgCl,, decomposes at 230°. 

Triethylsulphine mercwribromide, SEt,Br + 6HgBr,, melts at 169°; 
the mercuricyanides, SEt,Cl+2Hg(CN), and SEt,CN +2Hg(CN),, 
melt at 100—101° and 158° respectively. 

Methyldiethylsulphine mercuricyanide, SMeEt,CN + 2Hg(CN),, 
melts at 133—136°. 

Tetrethylammonium mercuricyanide, NEt,-CN+2Hg(CN),, dis- 
solves readily in water and in alcohol, and melts at a very high 
temperature. 

The dimethylthetine mercurichlorides, COOH: CH,*SMe,Cl + 2HgCl, 
and COOH: CH,:SMe,Cl+6HgCl,, melt at 130° and 128° respectively. 
Methylethylthetine mercurichloride, COOH:CH,*SMeEtCl + 6HgCl,, 
and diethylthetine mercwrichloride, COOH: CH,°SEt,Cl + 6HgCl,, have 
been also prepared. 

CH," CH, 


The mercurichlorides, S< (472 >SCl-CH,: COO-HgCl + 3HgCl, 
OH,: CH, 2 
and O:8<5 #2" GE >SCl-CH, COO-HgCl + 2HgCl,, melt at 180° and 
2 


9° CH 
162° respectively. 

Ethylisopropylaniline mercurichloride, NEtPr®PhCl + 4HgCl,, melts 
at 137—140°. 

The foregoing salts of the type RCl+6HgCl, are isomorphous, and 
erystallise in rhombohedra. 

When the double salts of organic bases and mercuric chloride are 
agitated with ether which is not quite dry, a portion of the inorganic 
constituent is eliminated. The action of ether has been studied in a 
large number of cases, and is described in the original paper, which 
also contains views regarding the constitution of the double salts in 
question. M. O. F. 


Action of Aluminium Chloride and of Chlorine in 
presence of Aluminium Chloride on Choral. By A. Mounryrat 
(Compt. vend., 1898, 126, 1519—1522).—Combes found that when 
aluminium chloride and dry chloral are heated at 70°, carbon dichloride, 
a polymeride of chloral, and aluminium hydroxide are formed. The 
author finds that if the reaction takes place at 100°, the same products 
are obtained and also a considerable quantity of pentachlorethane. 
It would seem that part of the aiuminium chloride acts in the same 
way as phosphorus ;entachloride. 

Direct experiment shows that when pentachlorethane is heated at 
100° with aluminium chloride, it is quantitatively converted into carbon 
dichloride with liberation of hydrogen chloride, and it would follow 
that the latter is not a direct product of the action of aluminium 
chloride on chloral, but that pentachlorethane is first produced, probably 
with intermediate formation of a compound, AICl,*CCl,°CCl,, and is 
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afterwards converted into the dichloride by the further action of the 
aluminium chloride. 

When a current of chlorine is passed into a mixture of penta- 
chlorethane and aluminium chloride heated at 100°, hexachlorethane 
is obtained, the yield being quantitative. No doubt the chlorine 
combines with the carbon dichloride at the moment of its formation. 
Similarly, if bromine is dropped into the mixture of pentachlorethane 
and aluminium chloride, symmetrical tetrachlorodibromethane is 
obtained in large quantity. C. H. B. 


Compounds of Chloral with Formaldehyde. By Apo.r PINNER 
(Ber., 1898, 31, ee 


CCl, CH<O. OH. H2.o> CH CCl, 


is prepared in the following manner. Chloral hydrate (2 parts), dis- 
solved ina 40 per cent. solution of formaldehyde (1 part), is vigorously 
agitated with concentrated sulphuric acid (7 parts), and cooled mean- 
while by immersing the flask in cold water; the liquid separates into 
two layers, and deposits crystals if shaken from time to time during 
2—3 days. The solid product is collected and washed with water, 
being subsequently extracted with ether to remove hexachlorodimethyl- 
trioxin. It crystuallises from glacial acetic acid in highly refractive, 
lustrous prisms, and melts at 189°; it is insoluble in water, and dis- 
solves with difficulty in boiling alcohol and acetone, but more readily 
in hot benzene and petroleum. The substance volatilises above its 
melting point without decomposing, the pungent odour of formaldehyde 
becoming perceptible ; it is indifferent towards acids and alkalis at 
common temperatures, and nascent hydrogen eliminates only two 
chlorine atoms. 


Tetrachlorodimethyltetroxan, CHCl, CH<O Gt?) >CH'CHCl,, ob- 
2 


tained on adding zinc dust to a solution of the foregoing substance in 
boiling glacial acetic acid, crystallises in slender, white needles, and 
melts at 87°. 

ee 


OEt-CCl,-CH<Q” OH. $2.) >CH-COl,: OEt, 


is prepared by agitating hexachlorodimethyltetroxan with alcoholic 
sodium ethoxide in a sealed tube at 100° during 10 hours ; the solution 
is then diluted, neutralised with carbonic anhydride, and freed from 
alcohol by evaporation. It crystallises from alcohol in aggregates of 
lustrous prisms, and melts at 114°. 


Tetrachlorodimethenetetroxan, CCl,:C O- OH. — pee: CCl,, is a bye- 


product in the preparation of the foregoing substance, but is more 
conveniently obtained by heating hexachloroaimcthyltetroxan 
(3 parts) with caustic potash (2 parts) and aniline (10—15 parts) in a 
reflux apparatus at 150—160° during 5—10 minutes; it crystallises 
in long, colourless needles or stout prisms, and melts at 106°. In pre- 
paring this compound, the alkali should be finely divided ; if 2 parts 
of alkali to 1 part of the chloro-derivative are employed, a resinous 
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product containing oxalic acid is obtained, and the odour of isocyanide 
becomes perceptible. 

Chloral methyleneglycoloxide, CC],*CH(OH)-O-CH,°OH, prepared by 
heating hexachlorodimethyltetroxan with alcoholic ammonia at 200°, 
separates from the liquid in brownish prisms melting at 130°; on 
submitting this compound to distillation in a current of steam, 
chloral methyleneglycoloxide is obtained in slender, white needles. 
It softens at 95° and slowly melts at 120°. 


Heaachlorodimethyltrioxin, CCl.-CH<O—— CHS, is obtained, 
3 -CH(CCl,) 


as already mentioned, as a bye-product in the preparation of hexa- 
chlorodimethyltetroxan ; it crystallises from alcohol in colourless, 
transparent, rhombic plates and melts at 129°. 


Tetrachlorodimethyltriowin, CHC|,*CH 0-OH(CHOLJ>O prepared 


by adding zinc dust to a solution of the foregoing substance in hot, 
glacial acetic acid, crystallises from the diluted liquid in lustrous 
needles melting at 67—68°; it slowly volatilises in the desiccator, 
giving rise to the penetrating odour of formaldehyde. 
Tetrachlorodimethenetrioxin, OO1,:0<0- OC: COL {> is formed from 
“UUs 
tetrachlorodimethyltrioxin under the influence of hot alcoholic potash ; 
it melts at 75—79°, and gradually decomposes spontaneously, yielding 
a fuming liquid having the odour of phosgene. 


Pentachlorodimethyltrioxin, CCl, CHO Goo), is prepared 
2 


from hexachlorodimethyltrioxin by the action of alcoholic ammonia at 
150—160°, and is separated from the product by the action of a 
current of steam ; it crystallises in colourless leaflets, and melts at 
67—69°. 

The resinous product obtained in the preparation of chloral methylene- 
glycollate is probably dichloral methyleneglycoloaxide, 

CH,[0O-CH(OH)-CCl,}, ; 
it is indifferent towards concentrated sulphuric acid at 130°, but is 
resolved by alcoholic potash into oxalic and glycollic acids. 
M. O. F. 


Production of Diacetyl from Acetaldehyde. By Hans von 
Pecumann (Ber., 1898, 31, 2123—2125. Compare Abstr., 1898, 
i, 62).—The author has already shown (loc. cit.) that one of the 
products obtained when phenylhydrazine acts on formaldehyde in 
acetic acid solution is glyoxalosazone. A similar reaction takes place 
when acetaldehyde is used, but in the case of the higher aldehydes 
no osazones are formed. 

It is probable that the hydrazone of the aldehyde is the first 
product, and that this is then oxidised in the following way. 
2CHMe:N-NHPh — H, = NHPh:CMe-CMe:NHPh, since acetaldehyde- 
phenylhydrazone, when heated in acetic acid solution with phenyl- 
hydrazine, affords 10 per cent. of the theoretical amount of diacetyl- 
phenylhydrazone (compare Japp and Klingemann, Trans., 1888, 542). 
The oxidation may also be accomplished by means of mercuric oxide. 
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If a cold solution of acetaldehydephenylhydrazone in glacial acetic 
acid is treated with potassium permanganate, several products are 
obtained. One of these is volatile in steam, and crystallises from 
strong hydrochloric acid in shining leaflets melting at 71°; the 
mother liquor from the latter, when steam distilled, yields acetophenone 


and a nitrogenous substance which has not yet been characterised. 
A. L. 


Oxidised Cotton Oil. By Witnetm Fanrion (Zeit. angw. Chem., 
1898, 781—785).—See this vol., ii, 628. 


Japanese Wood-oil. By Joun H. B. Jenkins (Analyst, 1898, 
23, 113—116).—This is an oil of high density varying from 0°9343 
to 0°9385. Its viscosity at 155° is also very considerable, varying 
from 858 to 1433 secs., water in the Redwood apparatus taking 
28 secs. ; its drying properties exceed those of linseed oil. In applying 
Maumené’s heating test, it is necessary to largely dilute the sample 
with olive oil, as otherwise a solid mass will be obtained. Another 
peculiarity of this oil is that it produces a jelly with solution of 
iodine in chloroform or other solvents, but bromine does not cause it 
to solidify. Its iodine number, as determined by the Hiibl method, 
varies from 149°7 to 165°7, but, unlike other oils, there is not the 
same remarkably constant ratio between the temperature rise, on 
treatment with bromine, and the iodine value (Abstr., 1895, ii, 427), 
and instead of the factor 5-7, the figure 7°0 should be used. 

When the oil is heated out of contact with air for a few hours at 
250°, it solidifies to a sticky, elastic mass on cooling. According to 
Cloéz, exposure to sunlight for a few days also causes the oil to 
solidify. The oil has no action on polarised light, but it has a very 
high refractive power =1'503 at 19°. 

Although resembling linseed oil in some respects, it is plain that it 


contains an acid which is not one of the ordinary unsaturated type. 
L. DE K. 


Change Produced in Oleic Acid on Keeping. By Micwaet von 
SenKowski (Zeit. physiol. Chem., 1898, 25, 434—439).—E. Salkowski 
has already pointed out that when oleic acid is kept for a length of 
time, it is partially converted into a solid substance melting at 48°. 
The author has submitted this substance to closer investigation, and 
after determining the acid value, ether value, saponification value, 
iodine value, and acetyl value, concludes that it is a mixture of 32:07 
per cent. of oleic acid, 8°3 per cent. of stearolactone, 20°6 per cent. of 
hydroxystearic acid, and 39 per cent. of some unknown substance, pos- 
sibly a hydroxystearic acid, as, on analysis, it gave numbers closely 
agreeing with those required for such a substance. 

As an explanation of this change, it is suggested that oleic acid is 
first converted into a lactone, according to the following equation, 


Cy Hn.41*CH:CH: Cy4.9n" COOH = CyHon 41° CHa CH<O"fl2" 00, and 


that the lactone then takes up water with formation of hydroxystearic 
acid. A, W. C. 
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Tautomerism of Ethylic Acetoacetate. By Kari ScHaum 
(Ber., 1898, 31, 1964—1967).—The author maintains that the 
addition of a substance such as sodium ethoxide or pyridine to 
ethylic acetoacetate cannot, as stated by Schiff (this vol., i, 355), 
alter the state of equilibrium between the ketonic and the enolic forms 
of the compound, but can only alter the rate at which the equilibrium 
between these forms is attained. The addition of either of these 
substances in small amount is found to produce no alteration in the 
density or index of refraction of the compound, whereas the re- 
fraction of the two forms should differ considerably. That some 
change does take place when the freshly distilled compound is allowed 
to remain, is shown by the fact that the density gradually increases 
for some hours after distillation. 

The author is unable to account for the transformation of the com- 
pounds of ethylic acetoacetate with benzylideneaniline by small 
amounts of sodium ethoxide or pyridine as described by Schiff. 

A. H. 


The Oxime of Ethylic Diethylacetoacetate. By Mario Berti 
(Gazzetta, 1898, 28, i, 274—-276).—The oxime of ethylic diethylaceto- 
acetate, NOH:CMe:-CEt,* COOEt, obtained by heating the ethylic 
salt with hydroxylamine hydrochloride, sodium carbonate, and ab- 
solute alcohol on the water bath, forms in beautiful, colourless 
crystals melting at 56—57°, and is not a mobile liquid, as was stated 
by Westenberger (Abstr., 1884, 581). It forms a crystalline sodio- 
derivative with sodium ethoxide, and is precipitated unaltered from 
the solution by hydrochloric acid; the oxime is soluble in fuming 
hydrochloric acid or concentrated sulphuric acid, and is precipitated 
unchanged on adding water. The benzoyl derivative, 

NOBz:CMe: CEt,* COOEt, 
prepared with benzoic chloride and soda, crystallises in white needles 
melting at 70—71°. W. J.P. 


w-Dimethyllevulinic Acid or 6-Dimethyllevulinic (2-Methyl- 
hexan-3-onoic) Acid. By Frerpinanp Tiemann and Friepricw W. 
SemMLER (Ber., 1898, 31, 2311—2312).—wo-Dimethyllevulinic acid 
(Abstr., 1897, i, 247), produced by oxidising B-tanacetogendicarboxylic 
acid, is identical with 6-dimethyllevulinic acid prepared by Fittig and 
Silberstein (Abstr., 1895, i, 207; compare also Fittig and Wolff, 
Abstr., 1896, i, 136). The owime separates from hot benzene in 
lustrous crystals, and melts at 88—89°; it yields a silver salt, which 
dissolves sparingly in boiling water. M. O. F. 


Derivatives of Ethylmalonic Acid. By L. T. C. Scuey (Ree. 
Trav. Chim., 1897, 16, 356—360).—The ethylic salts of malonic, 
ethylmalonic, and diethylmalonic acids were separated by Romburgh’s 
method (Rec. Trav. Chim., 1887, 5, 235). 

Ethylmalonomethylamide, CHEt(CO-NHMe),, was obtained by 
adding ethylic ethylmalonate to twice the requisite quantity of 
methylamine hydrochloride, and pouring this mixture into 5N 
potassium hydruxide, the mixture being kept for three days in a 
well-stoppered flask, which was shaken at intervals. The excess of the 
amine was then neutralised with hydrochloric acid, and the dimethyl- 


VOL. LXXIV. i. yy 


630 ABSTRACTS OF CHEMICAL PAPERS. 
amide crystallised first from benzene and then from chloroform. 
The yield was about 80 per cent. of the theoretical. The amide is 
sparingly soluble in ether or light petroleum, easily in alcohol, water, 
chloroform, or benzene, but does not readily crystallise from these 
solvents. Its melting point is 177°. 

The dimethylamide, CHEt(CO*NMe,),, was obtained by passing a 
current of dimethylamine through an ethereal solution of ethylmalonic 
chloride. On evaporating the ether, tetramethylamide is obtained in 
crystals melting at 76°5°; it is only sparingly soluble in light pet- 
roleum, but dissolves readily in other solvents. J.J.5. 


Formation of Anhydrides of Aliphatic Dicarboxylic Acids. 
By Karu Auwers (Ber., 31, 1898, 2112—2113).—Blane (Bull. Soc. 
Chim., 1898, [ii], 19, 285) has laid much stress on the observation of 
Oddo and Manuelli (Abstr., 1897, i, 180) that camphoric acid, like 
succinic acid and unlike glutaric acid, readily yields its anhydride 
when treated in dilute alkaline solution with acetic anhydride. The 
author finds, however, that no importance can be attached to this fact, 
as aaa,-trimethylglutaric acid and maleinoid aa,-dimethylglutaric acid 
at once afford anhydrides when subjected to this treatment. The 
fumaroid form of aa,-dimethylglutaric acid, however, is not altered when 
treated in this way, and in this respect resembles isocamphoric acid. 

Investigation of succinic acid and its methyl-substitution deriva- 
tives has shown that an increase in the number of methyl groups in 
the molecule facilitates the formation of anhydride. A. L. 


a-Ethylideneglutaric Acid. By Fritz Ficuter and Aveust 
Eacert (Ber., 1898, 31, 1998—2001; Abstr., 1897, i, 13).—a-Ethyl- 
ideneglutaric acid is the name given to the acid produced by intra- 
molecular change during the distillation of 3-caprolactone-y-carboxylic 
acid, and the authors adduce further evidence in support of the con- 
stitution, CHMe:C(COOH)-CH,°CH,*COOH. The silver, bariwm, and 
acid and normal calcium salts have been prepared. The acid can 
also be obtained by treating the ethylic salt of the above lactonic 
acid with sodium ethoxide, and subsequently hydrolysing the sodium 
ethylic a-ethylideneglutarate thus produced. These reactions show that 
a-ethylideneglutaric acid stands in the same relation to 5-caprolactone- 
y-carboxylic acid that the substituted itaconic acids do to the corre- 
sponding paraconic acids. When a-ethylideneglutaric acid is distilled, 
or treated with acetic chloride, an anhydride is produced which 
crystallises from ether and petroleum in needles melting at 87°; 
sodium amalgam reduces the acid to a-ethylglutaric acid (Abstr., 
1896, i, 642). 

The hydrogen bromide additive compound, which crystallises from 
petroleum in hemispherical aggregates melting at 88—89°, must have 
the constitution CHMeBr-CH(COOH):-CH,:CH,:COOH, since on 
boiling with water it yields yé-hexenoic acid, hydrogen bromide, and 
carbonic anhydride, and this reaction is characteristic of the hydro- 
bromide compounds of af-unsaturated acids containing bromine in 
the B-position. 

y5-Dibromethylglutaric acid, formed on adding bromine to a-ethyl- 
ideneglutaric acid, crystallises from chloroform in lustrous needles, 
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and melts at 157—160°; when boiled with water, it decomposes into 
y-bromo-y5-hexenoic acid, hydrogen bromide, and carbonic anhydride. 
a-Ethylideneglutaric acid, when boiled with caustic soda, is converted 
into an isomeride, which crystallises from benzene or chloroform in 
small needles, melting at 97—98°. It yields the same hydrogen 
bromide additive compound as the original acid, but forms a different 
dibromide; accordingly, the authors suppose the new acid to be 
a-vinylglutaric acid, CH,.CH: CH(COOH):CH,°CH,:COOH, produced 
by a shifting of the double linking from the af- to the Py-position. 

G. T. M. 


Synthesis of Symmetrical §-Hydroxytetramethylglutaric 
Acid. By Epmonp E. Buaise (Compt. rend., 1898, 126, 1808—1810).— 
Reformatsky has shown that ethylic formate interacts with two mole- 
cules of ethylic a-bromopropionate in presence of metallic zinc to form 
aa-dimethyl-8-hydroxyglutaric acid, and, in accordance with this 
reaction, it was expected that the action of ethylic formate on a 
mixture of ethylic bromisobutyrate and bromacetate would give rise 
to unsymmetrical $-hydroxydimethylglutaric acid. In reality, how- 
ever, the ethylic formate interacts with two molecules of the ethylic 
bromisobutyrate to form symmetrical ethylic B-hydroxytetramethyl- 
glutarate, and also with the ethylic bromacetate to form ethylic 
propan-l-al-3-oate, CHO-CH,*COOEt, which immediately condenses 
to ethylic trimesate, with elimination of 3H,O. At the same time, 
the ethylic formate reacts with 1 mol. of ethylic bromisobutyrate to 
form small quantities of a substance of aldehydic nature, probably of 
the formula CHO-CMe,:COOEt ; this could not be isolated. 

Symmetrical ethylic f-hydroxytetramethylglutarate yields, on 
hydrolysis, the corresponding acid, which crystallises with difficulty 
from a mixture of benzene and ethylic acetate, and melts at 169—170°. 
When treated with acetic chloride, it yields the anhydride of the 
corresponding acetyl derivative, which crystallises in prisms melting 
at 90°. This anhydride is converted by the action of aniline into a 
phenylamide, crystallising in needles melting at 157°; it loses water 
on heating, and forms a phenylimide, which melts at 178°. Acetoxy- 
tetramethylglutaric anhydride, when boiled with water, yields an 
acid which readily crystallises in prisms melting at 171°. When 
8-hydroxytetramethylglutaric acid is heated at 135° with hydriodic 


acid, it is reduced to symmetrical tetramethylglutaric acid which melts 
at 113°. N.L 


Acidic Character of Unsaturated Organic Radicles. By 
FerpInaND Henricu (Ber., 1898, 31, 2103—2105).—The reactivity 
of the methylene group in ethylic acetoacetate is attributed to its 
attachment to two acidic radicles. In diethylic glutaconate, the 
methylene group, although attached to only one acidic radicle, 
namely, carbonyl, is also joined to an unsaturated residue, CH=CH, 
and it still possesses the power of acting very readily, so that 
with methylic iodide and sodium ethoxide both mono- and di- 
methylglutaconic acids are obtained. The unsaturated radicle 
appears, therefore, to play the same part as the acidic carbonyl group. 


yy2 
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Resorcinol is known to yield derivatives corresponding with its 
ketonic form (Abstr., 1887, 809, and 1888, 263), and this form re- 
sembles diethylic glutaconate in containing the grouping 
OC-CH:CH:-CH,:CO ; 
it also contains another methylene group attached to the two carbony] 
groups. If the author’s view be correct, resorcinol should be capable 
of yielding tetralkyl derivatives. Herzig and Zeise]l (Abstr., 1890, 
1404) obtained a tetrethylresorcinol to which they gave the constitu- 
F HC-CO—CEt, 
00 HC-CEt:C-OEt’ 
with hydriodic acid. The formation of such a substance is most 
readily explained if it is supposed that the triethyl derivative which 
; HC-CO-—CEt, 
is first produced changes from the form HC-CHEt-Co © the 
HC: CO-CEt, 
form WC-CH:C-OEt’ 
tetrethyl compound. 
These results lead to the expectation that a methylene group 
attached to an unsaturated radicle and also to a carbonyl group will 
generally react like a methylene group attached to two of these acid 
groups. Resorcinol in its ketonic form contains two such methylene 
groups, and when acted on by nitrous acid forms di-isonitrosoresor- 
cinol, just as ethylic acetoacetate yields an isonitroso-compound when 
similarly treated. Phenol yields quinonemonoxime with nitrous acid, 


since it lost one ethyl group on treatment 


which, on further ethylation, yields the 


bably b as ikea Meer we ta hyl 
probably because its ketonic form, CH-CH,-CH? contains a methyl- 
ene group attached to two unsaturated radicles. G. T. M. 


Derivatives of Glutaconic Acid. By Grorcio Errera (Gazzetta, 
1898, 28, i, 268—274).—Claisen’s ethylic ethoxymethylenemalonate 
(Abstr., 1897, i, 592) reacts readily with ethylic sodiocyanacetate in 
absolute alcoholic solution, yielding the substance which the author 
previously considered to be diethylic ay-cyanocarboxyglutaconate (this 
vol., i, 297); it is, however, (oe Smh)-c —e 

C(COOEt)- C(OH) 
CH<C(cOoRt): (OH) 
described by Guthzeit (Abstr., 1894, i, 71). When heated rapidly, it 
melts at 199°. Wed, Fe 

Racemic Decomposition of Rubidium Racemate. By Jacosus 
H. van’t Horr and Woir MU.ier (Ber., 1898, 31, 2206—2212).— 
The authors have investigated Traube’s rubidium racemate crystal- 
lising with 2H,O, and have compared it with Wyrouboff’s anhydrous 
form of the twinned tartrates. 

According to Traube, the decomposition of the crystallised race- 
mate into the anhydrous tartrates should be accompanied by a partial 
fusion ; small experiments have shown that this occurs at tempera- 
tures between 40° and 50°. Experiments with the dilatometer gave 
no decisive results, as the change in volume on conversion is so small ; 
further experiments were made by the aid of a thermometer. This 
is the first time racemic decomposition has been studied in this way, 
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and the maximum of four experiments gave 40—41° (corr.). 23°5 
grams of the salt was heated with a little water, and the solution 
stirred with a Beckmann thermometer divided in 1/100ths of a degree. 
The air jacket around the vessel was in a thermostat provided with 
an Ostwald’s calcium chloride regulator, by which means the tempera- 
ture was kept at about 39°, and did not vary 0°1 degree. A racemic 
crystal was added, and the rise in temperature observed; a fresh 
crystal was then added, and the maximum temperature again read, 
and the operation repeated until a constant maximum was obtained. 
That the conversion was really a racemic one, that is, was a conver- 
sion into d- and /-tartrates, was proved by adding an excess of d-tar- 
trate, this was found to have no effect on the temperature of conversion. 
(Compare Léwenherz, Abstr., 1896, ii, 149; van’t Hoff and Dawson, this 
vol., i, 299). The authors have determined the solubilities—(1) of the 
racemate ; (2) of the mixed tartrates; (3) of a mixture of racemate 
and d-tartrate, and (4) of the single tartrates. The solubilities were 
determined by the aid of a Kenrick’s apparatus, and the determina- 
tion of the tartrate in presence of the racemate was made polarimetri- 
cally by Kenrick’s method (Abstr., 1897, i, 506), ammonium molyb- 
date being added in order to increase the rotation. 

The results are given in the form of curves, and also of a space 


model. J.d3.8: 


Malonic Methylanilide. By Danret VorLinpER and Pav 
HERRMANN (Ber., 1898, 31, 1826—1828).—Malonic methylanilide 
CH,(CO-NMePh),, was prepared by heating malonamide with methyl 
aniline, first at 200°, and finally to 240°, distilling over the unchanged 
methylaniline with steam, and purifying the residue either by crys 
tallisation from an ethereal solution, or by fractional precipitation of 
this solution with light petroleum. When it is dissolved in benzene 
and treated with sodium, hydrogen is evolved, and when a benzene 
solution of iodine is added to this, the liquid filtered from sodium 
iodide yields ethanetetracarborylic methylanilide, C,H,(CO-NMePh), ; 
this melts at 231°, and yields succinic acid when it is boiled with 
hydrochloric acid. At the same time, in company with the precipi- 
tated sodium iodide, there is formed a small quantity of a substance 
that melts and decomposes at 164°, and is apparently iodomalonic 
methylanilide, CHI(CO-NMePh), ; this substance is even the main pro- 
duct when the iodine, in absolute alcoholic solution, is added rapidly. 

When an absolute alcoholic solution of sodiomalonic methylanilide 
is heated for 6 hours on a water bath with ethylic cinnamate, and the 
whole then allowed to remain for 20 days with excess of aqueous 
potash, methylaniline is formed, and dilute sulphuric acid precipitates 
an oil from which, after hydrolysing it with hydrochloric acid, 
cinnamic and f-phenylglutaric acids can be isolated (the methylic salt of 
the latter melts at 86—87°). Malonic methylanilide must thus have 
added itself on to ethylic cinnamate in the same way as ethylic 
malonate does. C. F. B. 


Methylasparagine. By Arnatpo Piuvrm (Ber, 1898, 31, 
2039—2053).—The author has previously shown that at 105—-110°, 
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alcoholic ammonia reacts with maleic anhydride, yielding B-asparagine 
(Abstr., 1897, i, 669).—Alcoholic ammonia also reacts with citraconic 
anhydride at 108—110°, the product being a racemic form of two 
enantiomorphic methylasparagines. The reaction is best carried out in 
a bronze autoclave ; 30 c.c, of the anhydride is first introduced and 
then 250 c.c. of saturated alcoholic ammonia is carefully run in so 
that the two liquids form separate layers, a crystalline deposit being 
formed where the two liquids meet. After the autoclave is closed, 
the liquids are well mixed and then heated for 6 hours at 108—-110° 
with constant shaking. When cold, the alcoholic liquid is removed 
from the solid deposit and the alcohol distilled ; the residue from this 
is mixed with the solid deposit, dissolved in water, and converted into 
the copper derivative, (C;H,N,O,),Cu+2H,O, which crystallises in 
hexagonal lamelle [a:b:c=1:96951: 1:4; B=88° 06’] of a brilliant 
blue colour. The methylasparagine itself is best obtained by precipi- 
tating the copper, by the aid of hydrogen sulphide, in the presence of 
lead carbonate; by this means, the formation of colloidal copper 
sulphide is avoided. Methylasparagine (glutamine), C,;H,,N,O, + H,0, 
cryStallises from concentrated solutions in glassy, rhombic plates 
(a: b:e=1°7141: 1: 143763], loses its water of crystallisation when 
exposed to the air, and when sealed in a glass tube and left for several 
months, gradually deliquesces. It crystallises from alcohol in an 
anhydrous form, turns yellow at about 240°, and melts and decomposes 
at 254—256°. Its solutions are optically inactive and are not pre- 
cipitated by silver nitrate, by barium chloride, or by calcium chloride. 
Like asparagine, it combines with acids to form salts which are very 
readily soluble. 

Methylaspartic acid (glutamic acid), C;H,NO,, is obtained when 
anhydrous methylasparagine (15 grams) is boiled for 2 hours with 
hydrochloric acid (56°8 cc. containing 7°821 grams of hydrogen 
chloride) and then treated with the requisite quantity of aqueous 
ammonia (28°4 c.c.). The precipitated acid thus obtained can best be 
purified by repeated crystallisation from boiling water; it forms 
crusts of small, prismatic needles, which melt and decompose at 
232—234°. The crystals contain 1H,O, which they only lose com- 
pletely when heated to 180°. The acid is insoluble in ether, and almost 
insoluble in absolute alcohol, but dissolves in hot dilute alcohol ; it has 
a sweet, acid taste and is optically inactive ; it forms salts with both 
bases and acids, the copper salt, C;H,CuNO,+4H,O, obtained by 
treating an aqueous solution of the acid with the requisite amount of 
copper acetate, crystallises in blue, hexagonal prisms, which are very 
sparingly soluble in water. When a concentrated aqueous solution of 
the acid is treated with nitrous acid, an acid identical with Carius’s 
a-methylmalic acid is obtained. The author has prepared this acid 
by a method slightly different from that employed by Carius (Annalen, 
1864, 129, 160) in order to compare it with his own. 

Since a-methylmalic acid is the racemic form of the two enantiomorphs, 
COOH: CH,*CMe(OH)-COOH, it follows that the methylaspartic acid 
must be the racemic form of a-methylaspartic acid, 


COOH:CH,°CMe(NH,):COOH, 
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and methylasparagine must be the racemic form of either 
CONH,°CH,*CMe(NH,)-COOH or COOH-CH,*CMe(NH,)-CONH,. 
J.dJ.5. 


“Oxymercarbides.” By Kart A. Hormann (Ber, 1898, 31, 
1904—1909).—When sodium (10 grams) is dissolved in alcohol (150 
grams) and the solution boiled (16 hours) with finely-divided yellow 
mercuric oxide (40 grams), the residue contains, in addition to 
mercury and mercury oxide, a new substance, yellow in colour but 
turning grey when exposed to light, which appears to have the 
constitution OHg,:C(Hg-OH)-C(Hg-OH):OHg,, and is a member of a 
class of compounds termed by the author oxymercarbides. When 
boiled with an aqueous solution of hydrazine, it yields nitrogen mixed 
with some ethane. It explodes violently at about 230°, but is not very 
sensitive to percussion. It is a diacid base, forming insoluble salts 
from which it is regenerated by treatment with alkalis ; the nitrate 
sulphate, and chloride appear to have the constitution 
C,(Hg*NO,),(Hg*OH),, C,(Hg*SO,H),(Hg-OH),, and C,(HgCl), 
respectively. So firmly are the carbon and mercury united, that 
potassium cyanide does not separate them, but forms instead a yellow 
compound, C,Hg.(HgCN).,. 

Paraldehyde yields the same mercarbide, and acetone and propylic 
alcohol form analogous ones. Methylic alcohol, however, does not 
form a mercarbide. C. F. B. 


Action of Mercuric Nitrate on Acetaldehyde and on Ethylic 
Acetoacetate. By Kart A. Hormann (Ber., 1898, 31, 2212—2218).— 
Acetylene, when passed through a solution of mercuric nitrate acidified 
with nitric acid, yields a fine, colourless, crystalline precipitate, which, 
after washing with 2 per cent. nitric acid and drying under reduced 
pressure, has the composition C,Hg,NO,H. (If the gas is passed 
through the solution for several hours, a black substance is also formed.) 
It is practically insoluble in water, or dilute (3 per cent.) nitric acid, 
but is decomposed by concentrated acid. With warm dilute hydro- 
chlorie acid, it yields acetaldehyde, and mercuric chloride goes into 
solution. When treated with alkalis, the nitrogen is obtained in the 
form of nitrates, and when warmed with sodium hydroxide and potas- 
sium cyanide solution, aldehyde resin is formed. The compound may 
be obtained in the form of large crystals by using an alcoholic solution 
of aldehyde in place of acetylene; after remaining for 14 days, large, 
colourless, doubly-refractive prisms, terminated by pyramids, are de- 
posited. The constitution suggested is NO,-Hg-C(°Hg)°CH:O. The 
author suggests that the substance obtained by Poleck and Thiimmel 
(Abstr., 1890, 118) by shaking commercial ether with an aqueous 
solution of mercuric chloride and potassium hydrogen carbonate, is 
probably a somewhat similar compound, only contaminated by a little 
mercurous chloride. A compound, C,H,HgO,, may be obtained by 
adding ethylic acetoacetate to an acidified solution of mercuric nitrate, 
provided the nitrate solution is sufficiently dilute and that the tempera- 
ture is kept below +5°; it is insoluble in water, and is decomposed 
when warmed with dilute nitric acid, the ethereal salt being regenerated. 
Acetone yields a pale yellow compound, C,Hg,H,O(NO,),. It thus 
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appears probable that mercuryis able to replace hydrogen atoms attached 
to a carbon atom in the a-position relatively to an aldehydic or ketonic 
group. 

The compound C,Hg,NO,H, when heated with an ethereal solution 
of ethylic iodide (two molecules for each atom of mercury), yields a 
yellow substance, C,Hg,I,, which is insoluble in water, dilute nitric 
acid, or potassium iodide solution. On exposure to light, it rapidly 
turns grey. Dilute aqueous sodium hydroxide decomposes the nitrate, 
C,Hg,NO,H, yielding a black residue consisting largely of metallic 
mercury. If this residue is extracted with 5 per cent. sodium hydroxide, 
then with cold dilute nitric acid, and finally with 10 per cent. hydro- 
chloric acid, a colourless residue of the compound, C,Hg,Cl,, is obtained 
(preceding abstract). The filtrate from the black residue, when 
neutralised with carbonic anhydride, nitric acid, or the requisite 
quantity of hydrochloric acid, yields in each case a white precipitate. 
The nitrate, C,Hg,NO,H, obtained when nitric acid is employed, yields 
no aldehyde when treated with hydrochloric acid or with alkali and 
potassium cyanide. The chloride has the composition C,Hg,Cl,0,H. 
These salts, when treated with alkali, leave a grey residue consisting 
of mercury and the explosive oxymercarbide, C,Hg,0,H,. 

J.J.5. 


Occurrence of Ketopentamethylene in Wood-oil. By HERMANN 
Merzner and DanieL VoriAnper (Ber., 1898, 31, 1885—1886).— 
Ketopentamethylene can be detected in the products of the dry distil- 
lation of calcium succinate; by treating the fraction boiling at 
100—160° with benzaldehyde and caustic soda, dibenzylideneketo- 
pentamethylene can be isolated. Furan appears also to be contained in 
the product. 

Ketopentamethylene is probably always formed when wood is distil- 
led, and if it has been found in but few examples of wood-oil, this is 
possibly because most manufacturers pass the crude products, while 
still in the gaseous state, through milk of lime, which may convert 
the ketopentamethylene into substances of high boiling point. 

C. F. B. 


Stereoisomeric 1:3-Pentamethylenedicarboxylic Acids. By 
Kari THEopor PospiscHiLu (Ber., 1898, 31, 1950—1957).—Cyclopent- 
. ,, CH,*C(COOH) 
ane-1:1:3:3-tetracarboxylie acid, éu,-0(C00H),> CH» prepared by 
heating ethylic butanetetracarboxylate with sodium ethoxide and 


methylenic iodide, and hydrolysing the ethereal salt produced, forms 
a white, hygroscopic, crystalline mass which melts at 186—188°, 
vigorously evolving carbonic anhydride ; the product of this change is 
cyclopentane-1 : 3-cis-cis-dicarboxylic acid, which is also formed on 
evaporating the aqueous solution of the tetracarboxylic acid. 

The anhydride of cyclopentane-1 : 3-cis-cis-dicarboxylic acid, C,H,O,, 
obtained by heating the crude acid with acetic anhydride in a reflux 
apparatus, crystallises from ethylic acetate in lustrous, monoclinic 
plates, melts at 160—161°5°, and boils at 215—-218° under a pressure 
of 90 mm. The acid, C,H,,0, crystallises from water in lustrous, 
flattened prisms, and melts at 120—121°5°. 
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Cyclopentane-cis-trans-dicarboxylic acid, C,;H,,0,, produced on heat- 
ing the foregoing acid at 180° during 4 hours, crystallises from carbon 
tetrachloride in small, flattened prisms, and melts at 87—88-5°; pro- 
longed treatment with boiling acetic anhydride converts it into the 
anhydride of the cis-cis-modification. The silver salt is obtained from 
both acids as an amorphous precipitate, which is extremely sensitive to 
light and heat, and is almost insoluble in water. The calcium salt of 
the cis-cis-acid crystallises in monoclinic plates, and requires five times 
its weight of water to dissolve it at 30°; the calcium salt of the cis- 
trans-modification crystallises in nodules, and dissolves in its own 
weight of water; both salts contain 2}H,O. The barium salts are 
very readily soluble, and crystallise in slender needles ; the lead salts 
are amorphous. 

The methylic salt of the cis-cis-acid boils at 138—138-5° under a 
pressure of 25 mm. ‘The diamide crystallises from water in slender 
needles and melts at 224—-226°, yielding the di-imide, which melts at 
154—-155° and boils above 360°; the dianilide crystallises from 
methylic alcohol in leaflets, and melts at 222—224°. M. O. F. 


Cyclic Compounds. By Wiapimir B. MarkxownrKorr (Annalen, 
1898, 301, 154—-202).—This paper scarcely lends itself to condensa- 
tion. After pointing out the advantages offered by Caucasian naphtha 
as a source of cyclic compounds, the author proceeds to the isolation 
of its constituents. Fractionations of some specimens of “ benzin” are 
detailed, and the specific gravity of every fraction is recorded ; from 
these data, curves are plotted, correlating density and boiling point. 
Great importance is attached to specific gravity, which is regarded as 
the best criterion of the state of purity in which the hydrocarbons are 
isolated from the mixture. 

The belief that hexanaphthene yields dinitrobenzene under the in- 
fluence of nitric acid is now found to be untenable. It is extremely 
difficult to separate benzene from cyclic hydrocarbons boiling at a 
much lower temperature than that substance, and, before this was 
realised, it was not unnatural to suppose that the dinitrobenzene 
obtained from the fraction boiling at 60—70° was produced at the 
expense of the hexanaphthene in the mixture, the more especially as 
the boiling point of the latter underwent no change in the process ; if, 
however, triphenylmethane is dissolved in the hydrocarbons, and the 
solution cooled, the benzene compound of triphenylmethane crystallises 
from the mixture, which then yields dinitrobenzene no longer. 

Directions are given for preparing the chlorides, bromides, and 
iodides of the naphthenes, and also their nitro-, amido-, and hydroxy- 
derivatives ; the conversion of the naphthenes into naphthylenes, and 
the behaviour of the former towards oxidising agents, are described, 
and it is pointed out that, under favourable conditions, cyclic hydro- 
carbons which do not contain a side chain are converted by nitric acid 


into dibasic acids containing the same number of carbon-atoms. 
M. O. F. 


Derivatives of Cycloheptane. By Epuarp BucHNER and 
AnprEAs J acosti (Ber., 1898,31, 2004—2009. Compare this vol., i, 301). 
—The authors call attention to the great similarity existing between 
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their seven-membered ring compounds derived from suberone and the 
so-called ethyleyclopentane derivatives, obtained by Einhorn and 
Willstiitter from paramethylenedihydrobenzoic acid (Abstr., 1894, i, 
524), and they suggest that the two series may, in reality, be identical ; 
this view is supported by the fact that derivatives of both series are 
convertible into paratoluic acid. 

Chlorosuberanecarboaylic acid (1-chlorocycloheptanecarboxylic acid), 
C,H,,Cl-COOH, obtained either by heating hydroxysuberanecarboxylic 
acid with hydrochloric acid, or by warming it with phosphorus penta- 
chloride on the water bath, crystallises frora weak alcohol in colour- 
less leaflets melting at 42—44°. This acid forms the starting-point 
in the preparation of the suberenecarboxylic acid and its amide, and of 
suberanecarboxylic acid and its amide; these compounds which were 
only briefly alluded to in a previous communication (this vol., i, 301), 
are now more fully described. 

Suberenecarboxylic acid dibromide (1: 2-dibromocycloheptanecarboxylic 
acid), C,H,,Br,* COOH, produced by adding bromine to suberenecarb- 
oxylic acid, forms a colourless, crystalline mass which melts at 135°. 

Bromosuberanecarboxylic acid (1-bromocycloheptanecarboxylic acid), 
C,H,,.Br* COOH, prepared by treating suberanecarboxylic acid with 
bromine and phosphorus, crystallises from hot formic acid in colour- 
less needles melting at 89—91°. G. T. M. 


Azelaone and Azelaol. By K. G. Hans Deron (Ber., 1898, 31, 
1957—1964).—When azelaic acid or its calcium salt is distilled with 
lime, a small amount of azelaone, C,H,,0, is formed, which distils at 
80—91° under a pressure of 22 mm. The compound with sodium 
hydrogen sulphite cannot be obtained pure, and the oxime has only 
been isolated in the form of an oil boiling at 140—160° under a 
pressure of 100 mm. The semicarbazone, C,H,,.N*-NH*CO-NH,, 
crystallises in colourless, lustrous prisms melting at 85°. On oxida- 
tion with potassium permanganate, this ketone yields a small amount 
of suberic acid, C,H,,0,, and this reaction proves that azelaone is the 
normal cyclo-octanone, CH. <OH, CH, CH 00 On reduction 

’ 2 SCH, CH,° CH, : 
with alcohol and sodium, it is converted into the corresponding alcohol, 


azelaol, C,,H,,*OH, which is a colourless oil boiling at 187—188° 
under a pressure of 749 mm, A. H. 


Dialdehyde of Adipic Acid. By Apotr von Baryer and Hans 
von Liesia (Ber., 1898, 31, 2106—2110. Compare Abstr., 1897, i, 
588).—When dihydroxysebacic acid is treated with lead peroxide, the 
dialdehyde of suberic acid is produced ; dihydroxysuberic acid, under 
similar conditions, yields, not the dialdehyde of adipic acid, but a con- 
densation product of this substance. 

Dihydroxysuberic acid is best prepared by heating dibromosuberic 
acid with barium hydroxide ; the employment of caustic potash results 
in the formation of amorphous products. 

Al-Cyclopentenealdehyde is the final product of the action of lead 
peroxide on dihydroxysuberic acid in the presence of acetic and phos- 
phoric acids; it is separated from the mixture by distillation with 
steam, and when subsequently rectified, forms a colourless liquid with 
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a pungent odour resembling that of benzaldehyde. The yield obtained 
is very small and the substance readily decomposes ; on this account, 
its boiling point was not determined. It is readily soluble in water, 
and on adding semicarbazide hydrochloride to the solution, the semt- 
carbazone is obtained, crystallising from water or alcohol in hexagonal 
leaflets, and melting at 208°. The oxime does not crystallise, and the 
hydrazone forms colourless leaflets which speedily resinify. 
A'-Cyclopentenecarboxylic acid (Abstr., 1893, i, 557), resulting 
from the oxidation of the aldehyde with silver oxide, crystallises from 
water in leaflets or needles and melts at 120°. The copper salt 
forms blue, tabular crystals which change, on heating, into a white 
powder ; the silver salt crystallises from water in hexagonal leaflets. 
a-Hydroxyvaleric acid is readily converted into isobutaldehyde on 
treatment with lead peroxide and phosphoric acid; the semicarbazone 
of this aldehyde melts at 124°. G. T. M. 


Pseudophenylacetic Acid. By Epvarp Bucuyer (Ber., 1898, 
31, 2241—2247).—The ethereal salt of this acid, which results from 
the action of ethylic diazo-acetate on benzene, is readily converted 
into two isomeric acids, the so-called a- and B-isophenylacetic ucids 
(compare this vol., i, 314). 

These two acids are both cycloheptatrienecarboxylic acids ; they give 
rise to the same dihydrobromide and to a cycloheptanecarboxylic acid 
identical with that previously described under the name of suberane- 
carboxylic acid (Trans., 1881, 541); furthermore, they are closely 
related to the so-called paramethylenedihydrobenzoic acids obtained 
from the coca alkaloids, and are also derivatives of cyclohepta- 
triene. Four cycloheptatrienecarboxylic acids are theoretically 
possible, and four such acids have been obtained. The isomerism 
depends on the positions occupied by the three double linkings in the 
heptatriene ring, and until these have been determined with certainty 
in the case of each isomeride, the acids will be distinguished as a-, B-, 
y- and 6-cycloheptatrienecarboxylic acids. 


| 
M.p. of | M.p. of 
Reference. acid. | amide. 


Former designation. 


a-Acid a-Isophenylacetic acid. Abstr., 1897, i, 282. 71° 129° 


B-Acid | p-Methylenedihydrobenzoic acid.| Abstr., 1893, i, 538. 101° 
B-Isophenylacetic acid. | This vol., i, 314. 98 


y-Acid | p-Methylenedihydrobenzoic acid.) Abstr., 1895, i, 92. 90° 
y-Isophenylacetic acid. | Succeeding abstract. 94—96 


8-Acid | p-Methylenedihydrobenzoic sold, Abstr., 1898, i, 378 82° | 125°5° 


The author’s previous suggestion that pseudophenylacetic acid has 


640 ABSTRACTS OF CHEMICAL PAPERS. 


CH:CH:CH _ . ’ 
the constitution, COOH: CH< yy, CH:CH? is in accordance with sub- 


sequent investigations ; its amide, on hydrolysis with caustic soda, 
readily yields a-isophenylacetic acid, which is probably A’ °-Cyclo- 
heptatrienecarboxylic acid; the reaction is assumed to take place in 
the following manner :— 


CH: CH:CH on OH(OH)-CH:CH 
COOH:CH<hr.cH:¢H —~ 000 CH,—CH=CH ~ 
one a 

CH, -CH:CH" 


When isophenylacetic acid dihydrobromide, obtained from either a- 
or f-isophenylacetic acid, is reduced with sodium and amylic alcohol, 
cycloheptanecarboxylic acid and a crystalline compound, C,H,,0,, are 
obtained; the latter is acidic, melts at 125—126°, crystallises 
from ether in colourless prisms, and probably has the constitution 
C,H,,0°-COOH. Its composition was previously given as C,H,,0, 
(Abstr., 1897, i, 283). 

The above dihydrobromide, when reduced with zine dust and 
alcoholic hydrogen chloride, yields bromocycloheptenecarboxylic acid 
which melts at 150—151°; its amide, C,H,,Br-CONH,, crystallises 
from ether in colourless needles and melts at 134—135°. 

When heated with a solution of hydrogen bromide in acetic acid, 
isophenylacetic acid is converted into dibromotetrahydroparatoluic 
acid and tribromocycioheptanecarboxylic acid ; the latter crystallises from 
ether in colourless rhombohedra, melts at 199°, and is not attacked by 
alkaline permanganate solution. The former product is identified by 
conversion into paratoluic and terephthalic acids. G. T. M. 


B-Isophenylacetic Acid (8-Cycloheptatrienecarboxylic Acid). 
By Epvuarp Bucuner and Ferpinanp Linee ( Ber., 1898, 31, 2247—2250. 
Compare preceding abstract.)—This acid, when dissolved in glacial acetic 
acid saturated with hydrogen bromide, forms dibromocycloheptene- 
carboxylic acid, C,H,Br,*COOH, identical with that obtained from its 
a-isomeride. Both isomerides, on treatment with bromine in glacial 
acetic acid, give the same tetrabromocycloheptenecarboxylic acid, which 
crystallises from this solvent in prisms melting at 192—194°; the 
mother liquors from the experiment with the a-isomeride also yield a 
tetrabromide which melts at 176—178°, and is very probably identical 
with that melting at 174—175° obtained by Einhorn and Willstitter 
from paramethylenedihydrobenzoic acid (Abstr., 1894, i, 524). 
y-Cycloheptatrienecarboxylic acid is produced on boiling the f-acid 
for 48 hours with alcoholic potash ; it forms an oil which, on treatment 
with phosphorus pentachloride and ammonia, yields an amide melting 
at 94—97°. Einhorn and Willstitter (loc. cit.) obtained the same 
acid from the two crystalline paramethylenedihydrobenzoic acids. 

G. T. M. 


Chlorinating Action of Ferric Chloride in the Aromatic 
Series. By Victor THomas (Compt. rend., 1898, 126, 1211—1214). 
—Ferric chloride readily chlorinates aromatic hydrocarbons, especially 
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on heating; hydrogen chloride is evolved, and there is much char- 
ring. The products obtained from benzene include chlorobenzene, 
1 : 4-dichlorobenzene, 1 : 2 : 4-trichlorobenzene, 1 : 2:4: 5-tetrachloro- 
benzene, pentachlorobenzene, hexachlorobenzene, and possibly small 
quantities of derivatives isomeric with these. Bromobenzene is con- 
verted by the action of ferric chloride into 1 : 4-chlorobromobenzene, 
whilst toluene yields a mixture of chlorotoluenes and derivatives richer 
in chlorine than these, substitution taking place only in the benzene 
nucleus. With benzylic chloride, there is produced a blackish resin, 
soluble in benzene, analogous to the substance (CH,Ph)n, which Friedel 
obtained by the interaction of benzylic chloride and aluminium chloride. 
N. L. 


Action of Bromine on Phenols in Presence of Aluminium 
Bromide. By F. Boproux (Compt. rend., 1898, 126, 1282—1285).— 
The author has investigated the products obtained from phenols by the 
action of excess of bromine containing a small] quantity of aluminium 
bromide. Phenol yields the pentabromophenol described by Kérner ; 
it forms long, silky needles which melt at 225°. Orthocresol, meta- 
cresol, and paracresol yield tetrabromo-derivatives which crystallise 
in long, white needles melting at 207—208°, 194°, and 198—199° 
respectively. Thymol yields tetrabromometacresol. 

With polyhydric phenols, the reactions are less definite. Resorcinol 
yields a black, gummy mass; quinol yields some tetrabromoquinol 
mixed with more complex products. 

Orthonitrophenol yields the 4:6 :2-dibromonitrophenol melting at 
117—118°, and paranitrophenol, the 2 : 6 :4-dibromonitrophenol melting 
at 141°. In the case of these nitro-derivatives, the products are the 
same as in the absence of aluminium bromide. C. H. B. 


Action of Sulphuryl Chloride on Phenols and their Ethers. 
By ALBERTO PERATONER (Gazzetta, 1898, 28, i, 197—240).—The author 
discusses at length the action of sulphury] chloride on phenols and their 
ethers, and applies Nef’s views as to the addition of halogen and sub- 
sequent elimination of hydrogen haloid to obtain an explanation of 
the reactions concerned. 

[With G. B. Conporett1.|—Parachlorophenol alone is obtained by 
the action of pure sulphury] chloride on phenol, but if the chloride be 
impure, 2 : 4-dichlorophenol is simultaneously formed. 

5-Chlororthocresol, obtained by the action of sulphuryl chloride on 
orthocresol, crystallises in colourless needles melting at 48—49°, and 
its benzoate, C,,H,,ClO,, forms colourless, pearly lamine melting at 
71—72°. The methylic ether has a pleasant odour, boils at 212°6—214°6° 
under 758°4 mm. pressure, and is oxidised by: permanganate, yielding 
5-chloromethylsalicylic acid, which crystallises in minute needles melt- 
ing at 81—82°; its barium salt crystallises with 2H,O in lustrous 
plates, and on warming the acid with hydriodic acid, it yields the 
5-chlorosalicylic acid melting at 171—172°5°. Orthotolylic benzoate 
boils at 303—305°, and does not react with sulphury] chloride. 

6-Chlorometacresol, obtained by the action of sulphuryl chloride on 
metacresol, crystallises in long, colourless needles melting at 52—53°, 
and boils at 235-9° under a pressure of 757-7 mm. ; its methylic ether 
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boils at 215°5—217°5° under 759 mm. pressure, and on treatment with 
alkaline permanganate yields 6-chloro-3-methoxybenzoic acid, C,H,Cl0,, 
which crystallises in colourless needles melting at 160—161°. When 
warmed with hydriodic acid, this acid gives 6-chloro-3-hydroxybenzoic 
acid, which melts at 169—170°; its constitution is determined by 
converting it into 4-chloro-2-nitrophenol. 

Parachlorothymol, melting at 62—64°, is obtained by treating thymol 
with sulphury! chloride ; its constitution is evident from its yielding 
thymoquinone on oxidation with manganese dioxide and sulphuric acid. 
The methylic ether of parachlorothymol is a liquid boiling at 251° under 
760°2 mm. pressure. ' 

[With Carm. Viraut.]|—Sulphuryl chloride reacts with parabromo- 
phenol at the ordinary temperature, giving a small quantity of para- 
chlorophenol melting at 37° (compare Ling, Trans., 1892, 61, 560). 
The benzoate of parabromophenol melts at 102—103°, and does not 
react with sulphuryl chloride. Mazzara and Lamberti (Abstr., 1897, 
i, 182) have already shown that 3-chloro-1:4-cresol is obtained on 
treating paracresol with sulphuryl chloride ; the methylic derivative, 
C,H,OCl, boils at 215—218° under 760°8 mm. pressure, and yields 
3-chloranisic acid melting at 212—214° on oxidation with alkaline 
permanganate. Puratolylic benzoate melts at 141°. 

Isopropylphenol reacts with sulphuryl chloride, yielding 3-chloriso- 
propyl-4-phenol, a liquid which boils at 230—232° under 760 mm. 
pressure, and does not crystallise at —18°; its methylic derivative, 
C,,H,,C10, is a colourless oil of aromatic odour boiling at 246°7—248-7° 
under 759°4 mm. pressure, and yields 3-chloranisic acid on oxidation 
with permanganate. 

Paracumophenol acetate boils at 238—240°, and is but slightly acted 
on by sulphuryl chloride. Parabenzylphenol is, however, converted 
into a chlorobenzylphenol, C,,H,,ClO, which boils at 318—321°, with 
partial decomposition, in a current of carbonic anhydride ; it is not 
volatile in a current of steam. Parabenzylphenol acetate boils at 310°, 
and is only slightly attacked by sulphuryl] chloride. Paranitrophenol 
and its benzoate, and also picric acid are not acted on by sulphuryl 
chloride. 

Catechol and sulphuryl chloride react violently, but by using ether 
as a solvent, and cooling, a monochlorocatechol, C,H,ClO, [OH:OH:Cl= 
1:2:4], is obtained; it erystallises in lustrous scales melting at 
80—81°, and its methylic derivative is identical with the monochloro- 
veratrole described below. The use of a larger proportion of sulphury] 
chloride leads to the formation of a dichlorocatechol, C,H,Cl,0, 
[OH :OH:Cl,=1:2:4:5], which crystallises in colourless needles 
melting at 105—106°, and is converted into 1:2: 4:5-tetrachloro- 
benzene by phosphorus pentachloride ; the dichlorocatechol, on methyla- 
tion, gives the dichloroguaiacol melting at 71—72°. Catechol mono- 
benzoate is not acted on by sulphury] chloride. 

Sulphuryl chloride reacts with pyrogallol, yielding a monochloro- 
pyrogallol, C,H,ClO,, melting at 143°, of which the benzoate melts at 
140°, and of a dichloropyrogallol melting at 128°, of which the benzoate 
melts at 165°; the trichloropyrogallol obtained by Webster (Trans. 


1884, 45, 205), and melting at 175°, is also formed. 
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[With G. Orroteva.|—Parachloranisoil and _parachlorophenetoil 
are respectively obtained by the action of sulphuryl chloride on anisoil 
and phenetoil. The methylic ethers of ortho- and para-cresol similarly 
yield the methylic ethers of parachlororthocresol and orthochloropara- 
cresol ; these, on oxidation with permanganate, give 5-chloromethyl- 
salicylic acid melting at 81—82°, and 3-chloranisic acid melting at 
213° respectively. Thymol methylic ether, on treatment with sulphuryl 
chloride, yields the methylic ether of parachlorothymol described above. 

Monochloroguaiacol, C,H,ClO,, is obtained as a colourless oil on 
treating guaiacol with sulphuryl chloride; it boils at 239—241°5° 
under 757°7 mm. pressure, and, on methylation, yields the monochloro- 
veratrole described below; the benzoate, C;H,BzClO,, crystallises in 
tiny, colourless scales melting at 76—77°. Using a larger proportion 
of sulphuryl chloride, a dichloroguaiacol, C,H,Cl,O,, which erystallises 
in long, colourless needles melting at 71—72°, is obtained ; its benzoate, 
C,H,BzCl,0,, melts at 72—74°. With a yet larger proportion of sul- 
phury] chloride, a trichloroguaiacol, C,H,C1,0,, erystallising in colourless 
needles melting at 107—108° is obtained ; its benzoate, C,H,BzCl,0,, 
melts at 128—129°. Guaiacol acetate is not acted on by sulphuryl 
chloride. 

With sulphury] chloride, veratrole yields monochloroveratrole, 

C,H,ClO, [OMe : OMe: Cl=1: 2:4], 
as a colourless oil boiling at 242°4° under 763°3 mm. pressure, and also 
dichlorovertarole, C,H,Cl,0, [OMe : OMe:Cl,=1:2:4:5], which crys- 
tallises in colourless needles melting at 85°5—86:5°. 

Ortho-, meta-, and para-hydroxybenzoic, protocatechuic, thymotic, 
paracumophenolorthocarboxylic, benzoic, and methylsalicylic acids, 
and the ethylic salts of the phenolsulphonic acids, are not acted on by 
sulphuryl chloride ; but salicylaldehyde yields the 5-chlorosalicylalde- 
hyde melting at 98°, and parahydroxybenzaldehyde gives the 3-chloro- 
derivative melting at 148°. Vanillin yields a chloro-derivative, 
C,H,Cl0,, with sulphuryl chloride; this crystallises in colourless, 
lustrous lamine melting at 158—160°. 

Ethylic phenylic carbonate, salol, and triphenylic phosphate do not 
react with sulphuryl chloride. Phenylic oxide yields a mixture of 
mono- and dichloro-derivatives which could not be separated, whilst 
xanthen gives a dichloro-derivative, C,,H,Cl,O, which melts at 
148—149°, and apparently yields a dichloroxanthone melting at 181° 
on oxidation. 

Phenyl benzyl ketone gives, with sulphuryl chloride, a trichloro- 
derivative boiling at 160—175°; this could not be purified, but, on 
heating with hydrochloric acid in a sealed tube, yields 2: 4: 6-tri- 
chlorophenol. 

Phenoxyacetic acid is converted by sulphuryl chloride into para- 
chlorophenylacetic acid, which crystallises in colourless needles melt- 
ing at 150—151°, and, on hydrolysis with fuming hydrochloric acid, 
yields parachlorophenol. W. J. P. 


Alkylanisoils and Alkylphenetoils. I. Orthethylphenetoil. 
By Paut Jannascu and Witty Hinricusen (Ber., 1898, 31, 1824).— 
Todophenetoil (25 grams), prepared from phenetidine by Sandmeyer’s 
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reaction, and ethylic iodide (20 grams) were diluted with benzene, 
heated with sodium (8 grams) for 4—5 hours at 120—140°, and then 
allowed to remain for some time. The whole was then filtered, the 
solid residue washed with benzene, and the united filtrates distilled, 
the part boiling above 125° being then fractionated carefully. Orth- 
ethylphenetoil, C,H, Et: OEt, boils at 189—192°. C. F. B. 


Derivatives of Ethylenecatechol [Catechol Ethylenic Ether]. 
By Cuaries Moureu (Compt. rend., 1898, 126, 1426—1428).—Catechol 
ethylenic ether is readily obtaived in quantity by heating catechol with 
potash, ethylenic bromide, and water, in a reflux apparatus filled with 
hydrogen to prevent oxidation. It is an oily liquid, insoluble in water, 
boiling at 216° (corr.), and having a sp. gr. =1°186 at 0°. Potassium 
permanganate, hydriodic acid, and ammonia have no action on it, even 
at high temperatures, whilst chromic acid oxidises it completely to 
oxalic and carbonic acids. Substitution derivatives in which the 
ethylene group is concerned are best obtained indirectly. Thus, by 
the action of dibromhydrin, CH,Br-CHBr-CH,:OH, on the sodium 

‘CH 
derivative of catechol, thecompound, eden, OW’ is obtained 
which crystallises in fine, colourless needles melting at 89—90° and 
boiling without decomposition at 283—286°. The corresponding acetate 
boils at 185—188° under a pressure of 30 mm. The sole product of 
the action of nitric acid on catechol ethylenic ether was found to be 
the mononitro-derivative, melting at 121°, which has previously been 
obtained by Vorliinder, and appears, from the following considerations, 


es 0-CH, 
to have the constitution CpH,(NO)<o. dq [0:0:NO,=1:2: 4]. 
2 


When the sodium derivative of protocatechuic aldehyde, the con- 
stitution of which is known to be (OH :OH : CHO=1 : 2: 4], is treated 
with ethylenic bromide, it is converted into protocatechuic aldehyde 
ethylenic ether or homopiperonal, which crystallises in long, silky needles 
melting at 50—51°5° and boiling at 299°. It forms a phenylhydrazone 
melting at 107—108° and an oxime melting at 75—75:5°. The latter, 
on dehydration, yields a nitrile, which crystallises in fine needles melting 
at 105°. On reduction with stannous chloride, the nitro-derivative 
obtained from catechol ethylenic ether yields, the corresponding amido- 
derivative, which is a heavy, thick liquid, insoluble in water, and boiling 
at 162° under a pressureof 9mm. The hydrochloride of this base melts 
and decomposes at about 220°, the picrate at about 180°, and the platino- 
chloride at.213°. The diazo-derivative, on treatment with cuprous 
cyanide, yields a nitrile which is identical with the product obtained 
from homopiperonaloxime (see above). The acid resulting from its 
hydrolysis melts at 137°. 

It should be noted that the dimethylic ether of catechol forms a nitro- 
derivative analogous to that yielded’ by catechol ethylenic ether, the 
nitro-group taking up the para-position with regard to one of the 
alkyloxy-groups. This behaviour may be contrasted with that of sub- 
stances containing, like naphthalene, two aromatic nuclei, in which case 
the substituting nitro-group takes up the meta-position. N. L. 
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Oxidation of Pyrogallol in Presence of Alkalis. By Mar- 
cELLIN P. E. BertHELot (Compt. rend., 1898, 126, 1459—1467).— 
In presence of 3 molecules of potassium hydroxide, each molecule of 
pyrogallol combines with 3 atoms of oxygen, and the quantity of 
carbonic oxide formed amounts to 2°2 per cent. of the volume of 
oxygen absorbed (this vol., ii, 534). With sodium hydroxide, the 
results are practically identical. 

In presence of 3 equivalents of barium hydroxide, on the other 
hand, each molecule of pyrogallol absorbs only about 1 atom of oxygen, 
whilst with 0°67 molecule or 1°33 equivalents, the quantity of oxygen 
absorbed is a little less than 2 atoms per molecule of pyrogallol 
present. These abnormal results are probably due to the fact that 
the product of oxidation separates as a precipitate. 

With ammonia, the results are again different. If 3 molecules 
are present for each molecule of pyrogallol, the absorption of oxygen 
is at first very rapid, but eventually becomes much slower, and a con- 
siderable time is required to reach the limit of the reaction. Four 
atoms of oxygen are absorbed for each molecule of pyrogallol present, 
but the nitrogen of the ammonia is not oxidised to nitrate, although it 
may possibly be converted into an azo-compound. In presence of 
ammonia or barium hydroxide, the proportion of carbonic oxide formed 
is distinctly lower than in presence of sodium or potassium hydroxide. 

The chief products of oxidation in presence of potassium or sodium 
hydroxide are a dark brown substance soluble in water and of the com- 
position (C;H,O,)m or Cy oH,,0,4, and carbonic anhydride, which at 
once liberated on adding an excess of an acid to the alkaline: solu- 
tions, although the liquid must be heated in order to expel the whole 
of the gas. A dark red, crystallisable compound, C,,H,,0,,, soluble 
in ether and having some of the properties of purpurogallin, is formed 
in the early stages of oxidation, whilst another compound, (C,H,O,)n, 
or probably C,,H,,0,,, also soluble in ether, is found amongst the final 
products in quantity equal to about 10 per cent. of the original pyro- 
gallol. No definite evidence was obtained of the formation of any 
volatile acids, The quantity of the chief product, C,)H,,.0,,, amounts 
to about 86 per cent. of the original pyrogallol. 

The compound ©,)H,,0,, differs from purpurogallin, C,,H,,0,, by 
2H,0, and the product, C,,H,.0,,, differs from it by 2H,O+0,. It 
would seem that the several products result from the condensation of 
4 molecules of pyrogallol, but probably the condensation is not direct, 
and a compound of a quinone character, such as trihydroxyquinone, is 
first formed and subsequently split up thus, 4C,H,O, = C,)H,,.0,, + 4C0,, 
the compound, C,,H,,0,,, afterwards combining with 2H,O and O,. 
During the oxidation, the benzene ring breaks down, and probably is 
converted into a more complex cyclic compound of the same order, 
such as triphenylethane. C. H. B. 


Derivatives of Eugenol. By F. J. Ponp and F. T. Beers (J. Amer. 
Chem. Soc., 1897, 19, 825—831).—Two classes of unsaturated benzene 
derivatives which contain the group C,H, joined to a benzene nucleus 
are known; those of the formula K-CH:CHMe yield dibromides 
which are converted by the action of sodium methoxide into ketones 
of the formula R-CO-CH,Me, whereas those of the second class, 
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R:CH,*CH:CH,, do not undergo this change. In order to extend 
the experimental evidence for this difference in properties, the authors 
have examined the behaviour of isoeugenol benzylic ether. Hugenol 
benzylic ether, CH,Ph:O-O,H,(OMe)-CH,:CH:CH,, is prepared by the 
action of benzylic chloride on an alkaline solution of eugenol, and is a 
dark-coloured oil which boils and decomposes at about 235°. When it 
is heated with alcoholic potash, it is converted into isoewgenol benzylic 
ether, CH,Ph:O-C,H,(OMe)*CH:CHMe, which crystallises in long, 
white needles melting at 48°. The dibromide also crystallises in white 
needles, and melts at 122°. When this is treated with sodium meth- 
oxide, and the oily product boiled with dilute aqueous potash, it yields 
the ketone, CH,Ph:O-C,H,(OMe)-CO:CH,Me, which crystallises in 
small, white needles melting at 93°. The oxime crystallises in white 
needles melting at 118°5°, and readily yields the ketone when hydro- 
lysed with dilute sulphuric acid. 

Isoeugenol benzylic ether, therefore, behaves in a similar manner to 
the other propeny! derivatives of analogous constitution. A. H. 


Derivatives of Aromatic B- and 6-Oxides. By Kari Auwers 
(Annalen, 1898, 301, 203—266).—It is scarcely possible to do justice 
to this paper in anabstract. In aseries of recent communications (com- 
pare Abstr., 1897, i, 335), the author has followed the action of bromine 
on phenols and phenol-alcohols, and, among the numerous compounds 
described in this connection, has drawn, attention to certain products 
which, although insoluble in alkalis, are highly active in other respects. 
The methods of obtaining them are frequently too irregular to throw 
light on their constitution ; the present paper, however, develops the for- 
mule theoretically possible, and discusses their probability, more par- 
ticularly in relation to the views recently expressed by Zincke (this 
vol., i, 70). As a result of this discussion, the author is led to regard 
the bromo-compounds in question as derivatives of oxides, which in 
many respects resemble aliphatic oxides; that is to say, the formula 

JOY OY 
CX <CH,--O-—CH, where X represents a halogen, and Y any substi- 
\ey‘oy% 
CY:CY 
tuent, is preferred by the author to Zincke’s expression, 


CY:CY: 
CMeX<y:qy>00. 
The same considerations apply to the acetates of this type which do 
not dissolve in alkali. M. O. F. 


New Derivatives of Dibromanhydroparahydroxy-y-cumylic 
Alcohol. By Kart Auwers and Norman L. SHELDON (Annalen, 
1898, 301, 266—282. Compare Abstr., 1897, i, 335).—According to 
the views developed by Auwers regarding the constitution of dibromo- 
y-cumenol bromide and allied compounds (foregoing abstract), the sub- 
CMe:CBr 
stance mentioned is expressed by the formula CBrZ CH,—-O SCH, 
\CBriCMe/ 
and may be regarded as the bromide of dibromanhydroparahydroxy- 
y-cumylic alcohol ; a preliminary account of the compounds described 
in this paper has already appeared (Joc. cit.). 
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The acetyl derivative of dibromoparahydroxy-y-cumylic bromide, 
CH,Brop con > C-0Ac, is obtained by heating the bromide of 
dibromanhydroparahydroxy-y-cumylic alcohol (m. p. 126°) with boil- 
ing acetic anhydride during 5 hours ; it crystallises from glacial acetic 
acid in lustrous needles, and melts at 161°. The mother liquor contains 
the diacetyl derivative of dibromoparahydroxy-y-cumylic alcohol, which 
melts at 105—106°. 

When the acetyl derivative is heated with absolute alcohol in sealed 
tubes at 100°, it is converted into the ethylic ether of dibromopara- 

Y i 

hydroxy-y-cumylic alcohol, OEt: CH,<on voy C-OH, which dis- 
solves in alkali and melts at 86—87° (compare Auwers and Marwedel, 
Abstr., 1896, i, 150) ; the acetyl derivative is produced along with it, 
and crystallises from alcohol in slender, white needles melting at 
64—66°. 

se O-OAs, 
prepared by heating a benzene solution of the tribromacetate (m. p. 
161°) with aniline (2 mols.), crystallises from petroleum in lustrous 
octahedra melting at 120°; hydrolysis with alcoholic alkali resolves 
it into dibromoparahydroxy--cumylaniline which melts at 134° (Auwers 
and Marwedel, Joc. cit.). 

The compound, C,,H,,Br,0,, prepared by heating an alcohol solution 
of the tribromacetate with sodium ethoxide (1 mol.) in a reflux 
apparatus, crystallises from hot petroleum in slender, lustrous needles, 
and melts at 175°. Alcoholic potash resolves the substance into the 
ethylic ether of dibromoparahydroxy-y-cumylic alcohol, which is also 
formed when the tribromacetate is warmed with alcoholic sodium 
ethoxide (2 mols.). Hydrogen bromide converts it into the compound, 
C,,H,,Br,0,, which crystallises from glacial acetic acid in lustrous 
needles, and melts at 217—220°. 

When the diacetyl derivative of dibromoparahydroxy-y-cumylic 
alcoho] is heated with alcoholic sodium ethoxide (1 mol.), it yields 
tetrabromodihydroxytetramethylstilbene (Abstr., 1896, i, 150). Under 
the influence of sunlight, bromine in glacial acetic acid converts the 
diacetyl compound into dibromopara-xyloquinone (m. p. 181—182°), 
diffused light causing it to yield the acetyl derivative melting at 161°; 
if carbon bisulphide is used in place of glacial acetic acid, the bromide of 
dibromanhydroparahydroxy-y-cumylic alcohol (m. p. 126°) is formed. 
The latter compound is also produced when hydrogen bromide is 
passed into a solution of the diacetyl derivative in glacial acetic acid 
at 70°, the tribromacetate (m. p. 161°) being formed at ordinary tem- 
peratures. 

The acetyl derivative of dibromoparahydroxy-y-cumylic alcohol, 
OH:CH OOS O-Ohe repared from the diacetyl deriva- 
2° NCBr:CMe tit y 
tive by heating the solution in acetone and water with caustic soda 
(1 mol.), crystallises from petroleum in small, lustrous needles, and 

melts at 120—121°5°. 

An isomeric tribromo-y-cumenol has been obtained as a bye-product 

22 


Dibromoparacetoxy-y-cumylaniline, NHPh-CH,<G BriCM 
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in the preparation of dibromo-y-cumenol bromide (A bstr., 1896, i, 423) ; 
although the melting point as originally given is 181°, later prepara- 
tions melted at 175°. The acetyl derivative crystallises from methylic 
alcohol in flat, lustrous needles, and melts at 122—124°; hydrolysis 
regenerates tribromo-y-cumenol melting at 180°. M. O. F. 


Mercury Compounds of Organic Bases. By Leone Pesci (Zeit. 
anorg. Chem., 1897, 15, 208—233).—The paper contains a concise 
account of the various mercury compounds of organic bases, which 
have at various times been prepared by the author and his pupils, and 
is divided into the following chapters: I. Mercurioanilido-compounds 
(compare Abstr., 1892, 1448 ; 1894, i, 248 ; 1897, i, 559 ; 1893, ii, 278; 
1893, i, 322). II. Mercury compounds of methylaniline (Abstr., 1893, 
i, 24; 1894,i, 248). IIL. Mercury compounds of dimethylaniline (Abstr., 
1894, i, 248). IV. Mercury compounds of ethylaniline (Abstr., 1894, 
i, 249). V. Mercury compounds of diethylaniline (Abstr., 1894, i, 249). 
VI. Mercury compounds of benzylaniline (Abstr., 1897, i, 337). 
VII. Mercury compounds of acetanilide (Abstr., 1895, i, 357, 358). 
VILL. Mercury compounds of benzylamine (Abstr., 1897, i, 36). IX. 
Mercuroquinoline compounds (Abstr., 1896, i, 186). X. Merewropyridine 
compounds (Abstr., 1896, i, 388). XI. Mercury a-picoline compounds 
(Abstr., 1897, i, 370). XII. Mercuropiperidine compounds (Abstr., 
1897, i, 370). XIII. Mercurocarbamide and its salts (Abstr., 1897, 
i, 328). A. W. C. 


Mercury Compounds of Dimethylparatoluidine and of Para- 
toluidine. By Lrone Pesci (Zeit. anorg. Chem., 1898, 1'7, 276—283). 
—Compounds obtained by the action of mercury salts on non-sub- 
stituted anilines contain the mercury atom in the para-position, 
whereas the compounds of dimethylparatoluidine and of paratoluidine 
contain the mercury which is combined with the aromatic nucleus in 
the meta-position relatively to the methyl group. This is proved by 
the synthesis of mercury dimethylparatoluidine by heating metabromo- 
dimethylparatoluidine with ethylic acetate and sodium amalgam at 
120—125° for 48 hours. 

Mercuryditoluylenetetramethylmercuridiammonium compounds con- 
tain the bivalent radicle Hg< CoH Me-NMen [Me: Hg: NMe,= 

C,H,Me-NMe,~ ~® siete 27 
1:3:4]. 

The hydroxide, Hg(C,H,Me-NMe,°OH),Hg, obtained by allowing 
the acetate to remain for 24 hours with concentrated potassium 
hydroxide, crystallises in colourless, microscopic needles, sinters at 
114°, melts at 117°, is only sparingly soluble in cold water, but very 
easily in methylic alcohol or benzene. The acetate, obtained by adding 
an alcoholic solution of dimethylparatoluidine to a solution of mercury 
acetate in dilute alcohol, crystallises in colourless, lustrous needles, 
melts at 131-:5°, is easily soluble in methylic alcohol, less so in ethylic 
alcohol, and insoluble in water. The nitrate, obtained by treating an 
alcoholic solution of the acetate with calcium nitrate, crystallises in 
colourless needles and melts at 131°. The chloride crystallises in 
slender needles and melts at 159—159°5°; the bromide in lustrous 
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needles melting at 149—150°, and the éodide in yellow needles melting 
at 126°. 

Mercurydimethylparatoluidine, Hg(C,H,Me-NMe,),, obtained by 
the action of sodium thiosulphate on the above hydroxide suspended 
in water, crystallises from boiling alcohol in colourless, lustrous 
leaflets, melts at 60°, is easily soluble in benzene, and when treated 
with mercury iodide, bromide, chloride, and acetate, yields the salts 
described above. The mercurydimethylparatoluidine obtained by 
synthesis from metabromodimethylparatoluidine is in every respect 
identical with this product. 

Mercuryditoluylenemercuridiammonium compounds containing the 
radicle Hg(C,H,MeNH,),Hg [Me : Hg: NH, =1:3: 4). 

The hydroxide, obtained by the action of potassium hydroxide on the 
acetate, crystallises in yellowish leaflets, begins to decompose at 120°, 
melts at 212—213°, has a strongly alkaline reaction, and is insoluble 
in most solvents. The acetate, obtained by the action of mercury 
acetate on paratoluidine, crystallises in leaflets, melts at 184°, and 
is easily soluble in benzene, alcohol, or ether, but insoluble in water. 
The chloride crystallises in prisms and melts at 170°. 

Mercuryparatoluidine, Hg(C,H,Me-NH,),, obtained by heating the 
preceding hydroxide with sodium thiosulphate, crystallises from boiling 
alcohol in four-sided leaflets, melts at 156°, and is insoluble in most of 
the ordinary solvents. It cannot be prepared from the metabromo- 
paratoluidine, but most probably has the same constitution as the 
preceding mercury dimethy!paratoluidine. E. C. R. 


Electro-synthesis of Anhydroparamidobenzylic Alcohol. 
By Watruer Lop (Ber., 1898, 31, 2037—2038).—The electrolytic 
reduction of a mixture of nitrobenzene and formaldehyde in acid 
solution yields two different products according to the current density 
at the cathode. With a high current density, anhydroparahydroxyl- 
aminobenzylic alcohol is obtained, and with a low density and at low 
temperatures the substance formed is produced from 3 molecules of 
formaldehyde and 2 of nitrobenzere by reduction. 

Under special conditions, anhydroparamidobenzylic alcohol may be 
obtained. One part of formaldehyde (in 40 per cent. solution) and 
25 parts of concentrated hydrochloric acid are added to a solution of 
1 part of nitrobenzene in 40 parts of alcohol, and the mixture reduced 
by the use of a platinum cathode, the current density of which is 
ND,,,)=0°5 ampére, whilst the temperature is kept at about 12°. 
The clear, reddish-yellow solution, when freed from alcohol and 
rendered alkaline, yields anhydroparamidobenzylic alcohol. J. J. 8. 


Some Amidoketones. By Hueu Ryan(Ber., 1898, 31, 2129—2133). 
—Kthylic metaxylylacetoacetate, C,5H,Me*CH,* CH(COMe): COOEt, ob- 
tained by the action of metaxylylic bromide on the sodium compound 
of ethylic acetoacetate, is a yellowish oil which distils at 195° under 
a pressure of 36 mm. ; it dissolves slowly in dilute alkali, and yields 
a crystalline sodium salt when shaken with strong soda. By acting 
on this compound with nitrous acid under varied conditions, tsonttroso- 
metaxylylacetic acid, C,H,Me-CH,*C(:NOH):COOH, and ‘sonitroso- 
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metaxylylacetone, C,H,Me-CH,*C(;N-OH)-COMe, are obtained. The 
former crystallises in colourless needles and melts at 139°; its silver 
salt has the composition C,,H,,AgNO,. The latter dissolves readily in 
ether, alcohol, and benzene, forms aggregates of needles, and melts at 
54—55°; its solution in alkalis is yellow. <Amidometaaxylylacetone, 
C;H,Me:CH,*°CH(NH,):COMe, is prepared from the isonitrosoketone 
by reduction with tin and hydrochloric acid; the hydrochloride, 
C,,H,;NO,HCI, is crystalline, melts at 150—151°, and reduces warm 
Fehling’s solution ; the stannichloride, (C,,H,;NO),.,H,SnCl,, is colour- 
less, and melts at 177—178° ; the platinochloride, (C,,H,;NO),,H,PtCl,, 
forms yellowcrystals and melts at 187° ; the picrate, C,,H,,NO,C,H,N,0,, 
melts at 87°. The hydrochloride of the foregoing base, when treated 
with potassium thiocyanate, yields metaxrylylmethylimidazolylmercaptan, 
CH “NS0-SH or CMeNs30.9H, which forms micro- 
CMe-NH C,H,:C-NH 
scopic crystals melting at 267°; if potassium cyanate is employed, 
C,H,° ee Ho 


O, melting at 265°, is 
CMe: NH 


metaxylylmethylimidazolone, 
produced. 

Paramethyl-a-phthalimidoacetophenone, C,H,Me: CO: CH,°N:C,H,0,, 
is prepared by heating paramethyl-a-chloracetophenone with potassium 
phthalimide ; it forms octahedra-like crystals, dissolves readily in hot 
glacial acetic acid, and sparingly in alcohol and ether; it is insoluble 
in water, and melts at 175—176° ; its phenylhydrazone, 

C,H,Me: C(-N,*HPh):CH,°N:C,H,0,, 

forms beautiful, yellow needles, and melts at 154°. The corresponding 
phthalamic acid, C,H,Me:CO-CH,-NH:CO-C,H,-COOH, melts at 
165° and gives a blue, crystalline copper salt and a white, crystalline 
silver salt, C),H,,AgNO,; when boiled with hydrochloric acid, it is 
hydrolysed, yielding phthalic acid and paramethyl-a-wmidoacetophenone 
hydrochloride, C,H,Me:CO-CH,°NH,,HCl. This crystallises from 
alcohol in colourless needles, and melts at 206°, forming a red liquid ; 
its solution instantly reduces Fehling’s solution, and, on treatment 
with alkali, yields the free base, which at once reddens and decomposes. 
The aurochloride of the base, C,H,,NO,HAuCl,, crystallises in long 
needles melting at 167°; the platinochloride, (C,H,,NO),H,PtCl,, crys- 
tallises from hot water in long prisms melting at 206°; the picrate, 
C,H,,NO,C,H,N.O,, crystallises from alcohol in yellow needles melting 
at 176°. A. L. 


Action of Amines on Acylimido-ethers: Acylamidines. By 
Heyry L, Wueerer and Percy T. Watpen (Amer. Chem. J., 1898, 
20, 568—576).—In the production of the acylamidines from acyl- 
imido-ethers (compare this vol., i, 185), it is probable that an additive 
product is first formed, which is subsequently decomposed; thus 
from benzoylbenzimidomethylic ether and ammonia, the derivative 
OMe: CPh(NH,)-NHBz would be first produced, and its decomposition 
would give rise to a substance having one of the two formule, 

I. NH:‘CPh:NHBz, or II. NH,:CPh:NBz. 
The benzoylbenzamidine actually obtained by the author in this 
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reaction is identical with the substance to which Pinner attributed 
the first of these formule, since it was readily converted into dibenz- 
amide by the loss of ammonia. This decomposition, however, cannot 
be looked on as satisfactorily establishing the constitution of Pinner’s 
benzoylbenzamidine ; for assuming that the hydrolysis takes place 
through an initial addition of 1H,O, the same additive product, 
NH,*CPh(OH)-NHBz, would be formed from both the amidines 
I and II, and both the latter could therefore give rise to dibenz- 
amide and ammonia. That such decompositions afford no clue to the 
structure of amidines is shown by the behaviour of the similarly 
constituted benzoylbenzimido- and benzoylphenylacetamido-ethylic 
ethers on hydrolysis; whereas the former, OEt?CPh:NBz, gives rise 
to dibenzamide and alcohol, the latter, OEt:-C(C,H,):NBz, yields benz- 
amide and phenylethylic acetate (Joc. cit.). 

Beckmann and Sandel (Abstr., 1897, i, 564) have stated that 
benzoylbenzimide chloride, NBz:CPhCl, unites readily with ammonia 
and primary amines to form amidines, but that it does not combine 
with secondary amines ; the authors find similarly that the acylimido- 
ethers are not acted on by secondary bases. 

Benzoylbenzamidine, prepared by warming an alcoholic solution of 
benzoylbenzimidopropylic ether with aqueous ammonia, is identical 
with the substance obtained by Pinner on dissolving benzonitrile in 
fuming sulphuric acid ; both melt at 100—101°, not at 106° as stated 
by Pinner. The hydrochloride, C,,H,,N,O,HCl, melts at about 190°, 
and is decomposed by water ; the platinochloride, (C,,H,.N,O),,H,PtCl,, 
on being heated, darkens at 225—-230°, and melts at 240°. 

Benzoylethylbenzamidine, prepared from ethylamipe and benzoyl- 
benzimidopropylic ether, melts at 88°, and is probably identical with 
the substance obtained by Lossen (Abstr., 1892, 51) from ethylbenz- 
amidine and benzoic chloride. 

Benzoylphenylbenzamidine, prepared from benzoylbenzimidoethylic 
ether and aniline, melts at 143°, and has been described by Beckmann 
and Sandel (/oc. cit.) ; methylaniline and ethylaniline do not interact 
with benzoylbenzimidoethylic ether. 

Acetylphenylbenzamidine, C,,H,,N,O, prepared from acetylbenz- 
imidoethylic ether and aniline, separates from alcohol .in colourless 
crystals, and melts at 138°5°; acetylparatolylbenzamidine melts at 
136°5°, whilst acetylmetachlorophenylbenzamidine melts at 128—129°, 
1:3:4-Xylylbenzamidine is formed when 1:3: 4-xylidine is left in 
contact with acetylbenzimidoethylic ether, the acetyl group being 
removed; it crystallises from light petroleum in long, colourless 
needles, and melts at 106°. <Acetyl-B-naphthylbenzamidine, from 
B-naphthylamine and acetylbenzimidoethylic ether, melts at 137°; 
and propionylphenylbenzamidine from aniline and the corresponding 
imido-ether, at 138°. Attempts to prepare normal butyrylbenzamidine 
by dissolving butyrylbenzimidoethylic ether in dilute alcoholic am- 
monia failed, benzamide being formed ; the same result was obtained 
by similarly treating acetyl- and propionyl-benzimido-ethers, 

Normal butyrylphenylbenzamidine, prepared from butyrylbenzimido- 
ethylic ether and aniline, separates from alcohol in eolourless prisms, 
and melts at 137°. W A. OD. 
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Aromatic Aneto Compounds. By Ricnarp MO6HLAv 
(Ber., 1898, 31, 2250—2261. Compare Abstr., 1893, i, 470).—The 
compounds produced by the action of aromatic aldehydes on primary 
aromatic bases possess a constitution somewhat analogous to that of 
azo-derivatives, and also resemble these in the possession of tinctorial 
properties. These properties are due to the chromophoric group 
-N:CH-, which corresponds with the azo-group in azo-colours. Azo- 
methine compounds, analogous to basic and acidic azo-derivatives, 
have already been prepared (Abstr., 1895, i, 214 and 221), whilst the 
following are described for the first time. 

Paramidobenzylidenedimethylparaphenylenediamine, 

NH,°C,H,° CH: N:C,H,: NMe,, 

is termed by the author anhydr oparamidobenzaldeh ydeparamidodi- 
methylaniline, similar names being given to the other compounds 
described. It is obtained by heating together a hydrochloric acid 
solution of paramidobenzaldehyde and paramidodimethylaniline ; the 
free base crystallises from dilute methylic alcohol in yellow leaflets 
melting at 191—192°, and it is hydrolysed by acids, yielding its 
components, 

Paradiethylamidobenzylidenedimethylparaphenylenediamine, 

NEt,*C,H,*CH:N-C,H,° NMe,, 
produced on heating together paraformaldehyde, diethylaniline, and 
nitrosodimethylaniline in presence of hydrochloric acid, crystallises 
from methylic or ethylic alcohol in yellow prisms melting at 
140—141°. The hydrochloride forms red, prismatic crystals with a 
steel-blue reflex. 

Bis-paradimethylamidobenzylidene-paraphenylenediamine, 

IN Me,* C,H, CH: N- C,H,°N:CH:C,H,°N Me,, 

melts at 190°. The corresponding ethyl compound, obtained by 
adding nitroso-dimethylaniline hydrochloride to a solution of para- 
formaldehyde and diethylaniline in hydrochloric acid, and _ subse- 
quently treating the product with alkalis, crystallises from dimethyl- 
aniline in golden-yellow needles, and melts at 206‘5—207:5°. The 
hydrochloride forms red needles with a steel blue reflex, and contains 
7H,0. 

Bis-pareth ylamidometatolylidene-paraphenylenediamine, 

NHEt-C,H,° CH: N-C,H,°N:CH,: C,H," NHEt, 

is obtained by the ‘above renction “from ethylorthotoluidine, which 
appears to behave like a tertiary aromatic amine; the condensation 
product crystallises from dimethylaniline in dark yellow, lustrous 
prisms, and melts at 234—235°. Several phenolic azomethine deriva- 
tives corresponding with hydroxy-azo-compounds are already known 
(Abstr., 1888, 50, and 1893, i, 273), and the following are obtained 
by condensing paranitrobenzaldehyde with the three amidonaphthols 
in alcoholic solution in the presence of acetic acid. 

1 : 4-Paranitrobenzylideneamidonaphthol crystallises from alcohol in 
scarlet leaflets, and melts at 171°; it dissolves in aqueous alkalis, 
forming a cherry-red solution, and with alcoholic soda it develops a 
deep violet coloration. The 1 :2-compound forms scarlet prisms with 
a golden lustre, and melts at 174° ; aqueous solutions of its salts are red, 
whilst their alcoholic solutions are violet. The 2:1 compound, which 
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crystallises from alcohol in orange needles and melts at 187°, is in- 
soluble in aqueous alkalis, but develops a violet coloration with alcoholic 
soda. 

These three isomerides are all hydrolysed into their components 
when their solutions in concentrated sulphuric acid are diluted with 
water. Schiff (Abstr., 1882, 303) has previously obtained azomethine 
compounds corresponding with azocarboxylic acids. The azomethine 
analogues of ‘‘ Alizarine yellow R” and “ Alizarine yellow 2G” are 
now described. 

Paranitrobenzylidene-5-amidosalicylic acid results from the con- 
densation of 1:2:5-amidosalicylic acid with paranitrobenzaldehyde 
in alcoholic solution ; it crystallises from dilute alcohol in golden- 
yellow needles, and decomposes at 217—218°. It closely resembles 
its azo-analogue. The metawnitro-compound, prepared by substituting 
metanitrobenzaldehyde for its para-isomeride, crystallises in pale 
yellow needles, and decomposes at 252°. The orthonitro-compound, 
obtained from orthonitrobenzaldehyde, forms lemon-yellow needles, 
and decomposes at 221°. In the case of these three azomethine deriva- 
tives, it is found that their basic alkali salts have the same colour as 
the normal salts of the corresponding azo-colours. G. T. M. 


Formation of Salts and Hydrates of Azophenol. By JoHn 
T. Hewitt, T. S. Moore, and A. E. Pirr (Ber, 1898, 31, 
2114—2123. Compare Abstr., 1894, i, 123; 1895, i, 353, &c.).— 
Orthobromobenzeneazophenol, C,H,Br*N,*C,H,-OH, may be obtained 
in a hydrated form, as well as in an anhydrous state. The former, 
C,,H,BrN,O,3H,0O, is yellow, melts at 85°, and yields the anhydrous 
form when gently warmed. ‘The latter is red, and melts at 97°; it is 
readily soluble in acetone and in nitrobenzene, but dissolves only sparing- 
ly in light petroleum. The hydrochloride is dark red, and melts between 
116° and 127°, hydrogen chloride being evolved; the acetate, which 
forms bright yellow crystals melting at 89°, dissolves in the ordinary 
solvents with the exception of light petroleum. The benzoate forms 
orange crystals, and melts at 122—123°; the benzenesulphonate melts 
at 69°. 

Parabromobenzeneazophenol, C;H,Br-N,*C,H,° OH, crystallises from 
toluene in brownish-red needles melting at 157°. The hydrochloride 
is bright red, melts at 171—177°, and does not afford a hydrated 
azophenol on treatment with water, The acetate crystallises from 
ethylic acetate in orange needles melting at 158°. The benzoate crystal- 
lises in beautiful, bright yellow leaflets, and melts at 166°, whilst the 
benzenesulphonate forms bright yellow erystals, and melts at 136°. 

Metatolueneazophenol hydrochloride, when decomposed with water, 
yields a hydrate, (C,,H,,.N,O),,H,O, which may also be obtained by 
dissolving the anhydrous form in sulphuric acid, and then adding 
water ; it forms small, bright yellow leaflets, and darkens in colour 
when heated at 90°. 

Orthophenetoilazophenol hydrochloride, C,,H,,N,0,,HCI, is dark red, 
and melts at 125—131°; it yields only the anhydrous modifica- 
tion of the azophenol, and therefore differs in this respect from the 
other ortho-substituted azophenols which have been examined. 
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The benzoate separates from alcohol in red needles, and melts at 99°; 
the benzenesulphonate erystallises from boiling alcohol in large, red 
needles, and melts at 84°. 

Metaphenetoilazophenol hydrochloride is deep rose-red, and melts at 
140—150°; it yields a hydrated azophenol, (C,4H,,N20.)o+ H,0, 
which melts at 89— 91°. The benzenesulphonate separates from dilute 
alcohol in aggregates of bright-red needles, and melts at 77°. 

Paraphenetoilazophenol hydrochloride is of a carmine salle and 
decomposes at 132—160°; when treated with water, it yields a 
hydrated modification, C,,H,,N,0O,+H,O, of the parent substance, 
which melts at 105—110°; this melting point is in close agreement 
with that observed by Riedel (D.R.-P. 48543), and accounts for the 
difference between the melting points given by him and by Jacobson 
(Abstr., 1896, i, 27), who was dealing with the anhydrous form. 
The acetate of paraphenetoilazophenol forms yellow leaflets and melts 
at 119°. The benzoate forms brownish-red crystals, and melts at 127° 
whilst the benzenesulphonate separates from boiling alcohol in large, 
brown leaflets which melt at 105°. 

Orthonitrobenzeneazophenol does not form a stable hydrochloride, 
a fact probably due to the weakening of the basicity produced by a 
strongly negative group in the ortho-position, and not to any steric 
hindrance to chemical action. Metanitrobenzeneazophenol hydrochloride, 
NO,°C,H,°N,°C,H,°OH,HCI, melts at 167—171°; paranitrobenzene- 
azophenol hy iydr ochlor ide is dark-red, and melts and slowly decomposes at 
158—167°5°. Neither of these two compounds yields a hydrated azo- 
phenol on treatment with water. 

The authors finally draw some general conclusions, for which the 
original paper must be consulted. A. L. 


Electro-synthesis of Mixed Azo-compounds. By WALTHER 
Lés (Ber., 1898, 31, 2201—2205).—Kauffmann and Hof have shown 
that when metanitrobenzaldehyde is electrolytically reduced in 
alkaline solution, the chief product is metazobenzoic acid together with 
a small quantity of metazobenzylic alcohol. They sought to explain 
this preponderance of acid by supposing that the nitrobenzylic alcohol, 
under the action of the alkali, is converted into azoxybenzylic alcohol 
and azoxy benzoic acid according to the equation 8NO,°C,H,°CH,-OH = 
3(COOH:C,H,),N,0+(OH’CH,°C,H,),N,O0 + 6H,0, and that these, on 
electrolysis, yield the corresponding azo-compounds. ‘This sup- 
position is considered by the author to be untenable, since no trace of 
the sparingly soluble azoxy-compounds could be detected during 
the electrolysis. It is also shown that the azo-acid consists of only a 
small amount of metazobenzoic acid, the chief product being a mixed 
azo-derivative, COOH’C,H,°N:-N°C, H, *CH,°OH. 

Direct experiment has shown that’ when equivalent quantities of 
two nitro-derivatives in alkaline solution are reduced at the cathode, a 
mixed azo-compound is always formed. Under suitable conditions, the 
positions of the substituting groups are without influence, so that 
practically any azo- compounds may be obtained by this method, 
whereas Griess’s method yields only amido- or hydroxy-derivatives with 
the substituting groups in the para- or ortho-position. 
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It has not been found possible to electrolytically reduce nitrophenols 
to azophenols. 

If lead electrodes are employed, the reduction often proceeds as far 
as the formation of hydrazo-derivatives ; the best yield of azo-compound 
is obtained with platinum or mercury electrodes. 

Exo-hydroxytoluenemetazometabenzoic acid, 

COOH: C,H,°N,° C,H,’ CH,°OH, 
obtained by the reduction of metanitrobenzaldehyde, crystallises from 
alcohol in yellow plates melting at 182—183°, and is readily soluble in 
alcohol or ether, but insoluble in water. 

Toluenepara-azometabenzoic acid, C,A,Me:N,°C,H,*COOH, from para- 
nitrotoluene and metanitrobenzoic acid, melts at 192° and is readily 
soluble in ether or alcohol. 

Metasulphobenzeneazometabenzoic acid, SO,H*C,H,°N,°C,H,-COOH, 
from nitrobenzenesulphonic acid and metanitrobenzoic acid, crystallises 
in yellow plates which decompose when heated. It is insoluble in 
ether, but dissolves readily in water or alcohol. 

Paramidobenzeneazometabenzoic acid, NH,°C,H,°N,°C,H,-COOH, 
from paranitraniline and metanitrobenzoic acid, crystallisesin yellowish- 
red needles, is readily soluble in alcohol, sparingly in hot water, and 
insoluble in ether. 

Paramidosulphobenzeneazometabenzoie acid, 

SO,H:C,H,(NH,)*N,°C,H,*COOH, 
forms yellowish-red crystals, dissolves in water, and gives, on addition 
of acids, a blood-red coloration, and of alkalis, an intense yellow 
coloration. 

Paradimethylamidobenzeneazometabenzoic acid, obtained from meta- 
nitrobenzoic acid and paranitrodimethylaniline, has already been 
described by Griess. J.J. 8. 


Additive Compounds of Diazonium-haloids with Phenols 
and with Acetic Acid. By Arrnur R. Hanrzscn (Ber., 1898, 31, 
2053—2057).—Diazonium haloids readily dissolve in both phenol and 
acetic acid, and in several cases well-defined, crystalline additive com- 
pounds can be obtained on the addition of benzene. All these additive 
compounds are extremely unstable and are immediately decomposed 
into their constituents by water, alcohol, or ether. The yellow phenol 
derivatives are more stable than the corresponding acetic acid com- 
pounds ; similar additive compounds are formed with formic acid, but 
they cannot be obtained in a crystallinecondition. Homologuesof phenol, 
the cresols, for example, also yield crystalline products; resorcinol 
and B-naphthol, on the other hand, at once combine to yield azo-dyes. 
No additive compounds can be obtained with ethylic acetoacetate or 
with ethylic malonate, although many diazonium chlorides are soluble 
in these ethereal salts. Diazonium haloids appear to form additive 
compounds most readily, diazonium nitrates not so readily, and the 
sulphates not at all. 

Diazonium chloride or bromide dissolves in crystallised phenol 
(2 mols.) forming a red oil, but no crystalline derivatives are 
formed. 

Parabromodiazonium chloride phenate, C,H,Br*N,Cl,2PhOH, is most 
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easily obtained by dissolving the diazo-salt (1 gram) ina mixture of 
phenol (2°5 grams) and benzene (5 grams) ; on the addition of light 
petroieum, a reddish oil separates which rapidly sets to a mass of yellow 
needles. It melts at 83—85°, but decomposes at the same time ; 
although not soluble in benzene, it dissolves in a mixture of benzene 
and phenol. Purabromodiazonium nitrate phenate, obtained in a similar 
manner, also crystallises in yellow needles, melting aud decomposing 
at 55—60°. Paratoluenediazonium chloride and pseudocumenedi- 
azonium chloride phenates could not be obtained in a solid form. 7'ri- 
bromodiazonium bromide phenate crystallises in yellow needles, and is 
even less stable than the monobromo-compound. 

Parabromodiazonium chloride acetate, C,H,Br°N,Cl,C,H,0,, is ob- 
tained when benzene is added to a solution of parabromodiazonium 
chloride (1 gram) in glacial acetic acid (1 gram) ; it is first deposited 
as an oil, but quickly solidities toa mass of colourless needles; it is 
extremely unstable and readily loses acetic acid. 

Parabromodiazonium bromide acetate, C;H,Br°N,Br,C,H,0,, also 
crystallises in colourless needles and decomposes between 85° and 90° ; 
after remaining for some six days in a desiccator, it is completely re- 
solved into its constituents. ‘Tribromodiazonium bromide does not 
combine with acetic acid, and bromodiazonium nitrate yields only an 
oily additive compound. 

In this connection, the author mentions the results obtained by Ley 
on examining the cryoscopic behaviour of diazonium salts in acetic 


acid, and compares these with similar results obtained with litbium 
chloride. J.J.5. 


Derivatives of Amidoazobenzene. By Mario Berri (Gazzetta, 

1898, 28, i, 241—245).—Chloralamidoazobenzene, 
NPh:N-C,H,;NH: CH(OH):CCl,, 
obtained by heating a mixture of chloral and amidoazobenzene with a 
little aleohol on the water bath, crystallises in yellow scales melting 
at 127°, and is converted into acetamidoazobenzene on boiling with 
acetic anhydride. Butylchloralamidoazobenzene, 
NPh:N-C,H,-NH-CH(OH):CCl,* CHMe(Cl, 
prepared in an analogous manner, crystallises in yellow scales melting 
at 96—97°. Fur/urylideneamidoazobenzene, NPh:N:C,H,*N:CH:C,0H,, 
obtained by heating furfuraldehyde with amidoazobenzene, crystallises 
in red needles melting at 129—130°. Salicylideneamidoazobenzene, 
NPh:N:C;H,:N:CH:C,H,°OH, prepared by heating salicylaldehyde 
with amidoazobenzene, crystallises in red scales melting at 155°. 
Formylamidoazobenzene, NPh:N-C,H,;-NH:CHO, is prepared from 
ethylic formate and amidoazobenzene, and is a yellow, crystalline sub- 
stance melting at 162°. Allylamidoazobenzenethiocarbamide, 
NPh:N-C,H,-NH:CS:NH°-C,H,, 

obtained by heating amidoazobenzene with mustard oil, crystallises 
in yellow needles melting at 133—134°. ww. 6.2 


Preparation of Phenylamidoazobenzene and Azophenine. 
By T. Lynron Brices (J. Soc. Chem. Ind., 1895, 14, 851—852).—The 
following method of preparing phenylamidoazobenzene on the large 
scale gives better results and is more rapid than the process described 
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by Witt (Ber., 1879, 12, 259) ; it is analogous to the latter’s method of 
preparing tropeoline OO (potassium phenylamidoazobenzenesulphon- 
ate). Diphenylamine (34 parts) is dissolved in phenol, and after 
cooling as much as possible without allowing crystallisation to take 
place, agitated during several hours with an ice cold solution of diazo- 
benzene chloride ; the latter is prepared by the interaction of 20 parts 
of aniline, 14:5 parts of sodium nitrite, and 44 parts of dilute hydro- 
chloric acid (sp. gr. = 1:162). The crude phenylamidoazobenzene is 
freed from phenol by agitation with warm concentrated caustic soda. 
Azophenine can be conveniently prepared by heating phenylamidoazo- 
benzene (50 parts) with aniline (100 parts) and aniline hydrochloride 
(5 parts) during 24 hours at 50°. If a larger quantity (60 parts) of 
aniline hydrochloride be employed, and the mixture heated during the 
first few hours at 100—130°, subsequently at 160—180° during 24 
hours, the dye-stuff “induline G O” is obtained. W. A. D. 


Action of Nitric Peroxide on Nitrosophenols. By Riccarpo 
Oxiverr-TorToRICI (Gazzetta, 1898, 28, i, 305—310).—Nitric peroxide 
acts on quinoneoximes or nitrosophenols with formation of dinitro- 
phenols in which the two nitro-groups are in the ortho- and para- 
positions relatively to the hydroxyl group. Ethereal solutions of the 
nitroso-compounds and nitric peroxide were used in the work. 

Nitrosophenol, under these conditions, yields 2 : 4-dinitrophenol, and 
nitro-orthocresol, the 3: 5-dinitro-orthocresol melting at 85—86°; 
nitrosothymol similarly gives the 3 : 5-dinitro-1-propyl-2-phenol melt- 
ing at 55°, whilst B-naphthaquinoneoxime yields Martius’s 2 : 4-dinitro- 
l-naphthol melting at 138°. We Ge Bs 


Hydroxylamidoximes. A New Series of Hydroxylamine 
Derivatives. By Hernricn Ley (Ber., 1898, 31, 2126—2129),— 
Hydroxylamine reacts with the chlorides of hydroxamic acids in 
accordance with the equation 

R:CCl:N-OH + H,N-OH =OH-NH-CR:N-OH + HCl. 

Hydroxylamine hydrochloride is dissolved in the smallest possible 
amount of alcohol, and mixed with the calculated quantity of sodium 
ethoxide, excess of the latter being carefully avoided ; the solution is then 
freed from sodium chloride by filtration, mixed with an ethereal 
solution of the chloride of benzhydroxamic acid, allowed to remain for 
12 hours, and evaporated in a vacuum. The residue is now shaken 
with ether, which dissolves the new oxime, and, on evaporation, leaves 
it as an oil which crystallises when triturated with a few drops of 
benzene. 

The product obtained by chlorinating benzaldoxime in chloroform 
solution, after being freed from hydrogen chloride by exposure in a 
vacuum desiccator containing potash and paraffin, may be used instead 
of the purified chloride in the above reaction. 

Benzenylhydroxylamidoxime, OH*NH*CPh:N:-OH, crystallises from 
light petroleum and ethylic acetate in beautiful, shining, tabular crys- 
tals, and dissolves readily in alcohol, ether, benzene, and water, but is 
insoluble in light petroleum ; it decomposes at 115°, evolving a large 
quantity of gas. Like Bamberger’s azohydroxamides and the author’s 
oxyamidine (this vol., i, 252), its solution in alcohol or water gives a 
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blue coloration with ferric chloride, and possesses weak acidic pro- 
perties, giving a copper salt, C,,H,,N,0,Ca, which crystallises in micro- 
scopic leaflets. Its aqueous solution gives a pure yellow precipitate 
with mercuric chloride, and a blue coloration with ammonia and 
alkalis. The presence of the NHOH group in the molecule is shown 
by the fact that it instantly reduces ammoniacal silver nitrate and 

Fehling’s solution in the cold. 
When the substance is mixed with cold acetic anhydride, a vigorous 
evolution of gas occurs and benzonitrile is formed ; this behaviour 
Ph:C:-NH-OH 


would lead one to suppose that it possesses the structure N- OH 


analogous to that of the syn-oximes. A. L. 


Tinctorial Reactions. By A.pert ReycuiER (Bull. Soc. Chim., 
1897, [iii], 17, 449—455).— Weighed quantities of wool were treated 
with water, very dilute hydrochloric acid, and solutions of various 
basic colouring matters, the residual liquids being afterwards examined 
and the electrical conductivity determined in each case. The liquid ob- 
tained by boiling wool with water, or by digestion therewith at 75°, is 
neutral to litmus and phenolphthalein ; it contains ammonia and, ap- 
parently, other nitrogenous basic substances, besides salts of lime 
and traces of oxide of iron, alumina, magnesia, potash, and soda. 
The amount of dissolved matter and the conductivity of the liquid 
depend on the time and temperature of the extraction, and on the 
previous washings of the wool. When wool is digested at 75° with 
z0pp normal hydrochloric acid, the liquid acquires a conductivity equal 
to that of solutions of the chlorides of ammonium or calcium of 
equivalent strength, and it is found, in fact, that the whole of the acid 
remains in solution and is neutralised by the basic substances extracted 
from the wool. If, on the other hand, the wool is first extracted with 
water, and hydrochloric acid is then added to the filtered liquid, the 
conductivity of the liquid is but little less than that due to the acid 
alone. When digested with 5,55 normal solutions of magenta, chryso- 
idin, and vesuvin, the colour-base is fixed by the wool, whilst the acid 
remains in solution in combination with the basic substances extracted 
from the fibre. The conductivity of the exhausted dye-bath is accord- 
ingly found to be equal to that of the liquid obtained by the action on 
wool of z,/557 normal acid alone. The results of these experiments 
are in accordance with Knecht’s theory that in dyeing with basic dyes 
there is a true double decomposition between the colouring matter and 
the substance of the fibre. N. L. 


Action of Nitric Acid on Benzamide, Phenylacetamide, and 
Phenylpropionamide. By H. J. Taverne (Rec. Trav. Chim., 1897, 
16, 253—256. Compare Abstr., 1897, i, 619, and this vol., i, 588).— 
The nitration was effected at low temperatures, and in each case 1 gram 
of the amide was added, little by little, to 5 grams of pure nitric acid 
cooled by ice cold water, and the mixture then poured into 10 times 
its weight of iced water. Benzamide gave, as the only product, meta- 
nitrobenzamide ; phenylacetamide gave paranitrophenylacetamide, melt- 
ing at 191°, and phenylpropionamide gave the paranitro-derivative, 
NO,:0,H,° CH, CH,*CO-NH, ; this crystallises from its hot aqueous 
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solution in light, glistening needles, melting at 174—175°, is readily 
soluble in ether or alcohol, and dissolves but sparingly in benzene or 
chloroform. J.J.8. 


The So-called Phenylhydantoic Acids. By Rizzo NiccoLd 
(Gazzetta, 1898, 28, i, 356—370).—The substance obtained by Jager 
(J. pr. Chem., 1877, [ii], 16, 17, 29) from aniline, ammonium thiocyanate 
and chloracetic acid is not a phenylhydantoic acid but a carbamine- 
thioglycollanilide, NH,*CO-°S:CH,*CO-NHPh ; contrary to Jiger’s 
statement, it is hydrolysed by water, yielding ammonia, carbonic anhy- 
dride, and thioglycollanilide, SH-CH,*CO*-NHPh. The latter crystallises 
in needles melting at 106—-107°, has the normal molecular weight in 
freezing acetic acid, and is soluble in water and organic solvents ; it 
must be prepared in an atmosphere of hydrogen sulphide, because 
its solution oxidises in the air, yielding dithiodiglycollanilide, 
8,(CH,*CO-NHPh),, which melts at 165°. 

Thiodiglycollanilide, (NHPh-*CO-CH,),S, obtained by passing a cur- 
rent of hydrogen sulphide through a solution of chloracetanilide in 
alcoholic ammonia, crystallises in white needles melting at 160—161°; 
it is insoluble in water, and has the normal molecular weight in boiling 
benzene or acetic acid. 

On treating thioglycollanilide or carbaminethioglycollanilide with 
sodium methoxide and methylic iodide, methylthioglycollanilide, 
SMe-CH,:CO-NHPh, is obtained; it crystallises in needles melting 
at 80°, or in scales melting at 76°. On boiling carbaminethioglycoll- 
anilide with aniline, the symmetrical diphenylearbamide melting at 
235° is produced. 

On heating a solution of chloracetamide, phenylthiourethane, and soda 
in much alcohol, phenylthiowrethaneacetamide, ’ 

NH,°CO-CH,°S-C(OEt):NPh, 
is obtained ; it crystallises in colourless needles and melts at 93—94°. 
This substance could not be converted into an isomeride of Jiger’s 
. NPh:CO 
compound, but yields phenylthiocarbamide glycollide, CO<, ody , 
2 


on hydrolysis. 

On boiling ammonium thiocarbamate with chloracetanilide in alcoholic 
solution, thiodiglycollanilide is obtained ; the same compound is pro- 
duced on boiling chloracetanilide and xanthogenamide with soda in 
alcoholic solution. Barium or ammonium thiocyanate reacts with 
chloracetanilide and soda in alcoholic solution, yielding thiocyanoacet- 
anilide ; attempts to synthesise Jiger’s compound from this substance 
were also unsuccessful. W. J.P. 


Some Aromatic Acetals and Aldehydes. By Emin Fiscuer 
and Erwin Horra (Ber., 1898, 31, 1989—1998. Compare this vol., i, 
311).—Aromatic aldehydes of the type of benzaldehyde give only a 
small yield of an acetal when treated with dilute alcoholic hydrogen 
chloride, unless a strongly negative group is present in the nucleus. 
Aldehydes in which the aldehyde group is not directly united with 
the aromatic nucleus, on the other hand, can be converted in this way 
into acetals almost as readily as the fatty aldehydes. Phenylacetalde- 
hydedimethylacetal, CH,Ph*CH(OMe),, is readily formed by the action 
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of methylic alcohol containing 1 per cent. of hydrogen chloride on 
phenylacetaldehyde. It boils at 219—221° (corr.), has a specific gravity 
= 10042 at 18°, and does not possess a characteristic odour. 

Cinnamaldehydedimethylacetal, CHPh:CH:CH(OMe),, has been pre- 
viously described, and has also been prepared by Claisen by the aid 
of formimidoether (this vol., i, 421). It is converted by reduction 
with sodium and alcohol into hydrocinnamaldehydedimethylacetal, 
CH,Ph:CH,*CH(OMe),, which is, however, best prepared in a pure 
state from hydrocinnamaldehyde, and then boils at 240—241° (corr.), 
undergoing a very slight amount of decomposition. Hydrocinnam- 
aldehyde is obtained by the hydrolysis of the crude acetal, and has 
also been prepared by von Miller and Rohde (Abstr., 1890, 979) ; it 
boils at 104—105° (corr.) under a pressure of 13 mm. The aldehyde 
undergoes condensation with acetaldehyde in presence of aqueous 
soda forming phenopentenal, CH,Ph*CH,*CH:CH:CHO ; this boils at 
138—139° (corr.) under a pressure of 13 mm., and shows the ordinary 
aldehyde reactions. On exposure to the air, it yields an acid melting 
at 102°5° (corr.), which is probably phenyl-a8-pentenoic acid. The 
phenylhydrazone crystallises in soft needles melting at about 100°, 
whilst the oxime crystallises in prisms melting at 109° (corr.). Cinnam- 
acetal is converted by alkaline potassium permanganate into pheny/l- 
glyceraldehydedimethylacetal, OH*CHPh-CH(OH):CH(OMe),, which 
crystallises in rhomboidal tablets melting at 79—80° (corr.); this is 
sparingly soluble in cold water, and does not reduce Fehling’s solution 
even on boiling. The acetal is very readily hydrolysed by very dilute 
acids, yielding a solution which reduces Fehling’s solution in the cold, 
and contains phenylglyceraldehyde. The phenylhydrazone, 

| OH-CHPh:CH(OH):CH:N,HPh, 
which crystallises out when phenylhydrazine acetate isadded to the solu- 
tion of the aldehyde, forms long, pointed prisms, which melt at 170°5° 
(corr.). The sodiwm hydrogen sulphite compound crystallises in colour- 
less needles, and is very sparingly soluble in concentrated sodium 
hydrogen sulphite solution. 

When the acetal is hydrolysed with 1 per cent. sulphuric acid, an 
oil separates which appears to be a polymeride of phenylglyceraldehyde ; 
it solidifies after a time, and then crystallises from alcohol in lustrous 
leaflets which melt at 114—125°, and could not be obtained pure and 
of constant composition and melting point ; with phenylhydrazine, its 
alcoholic solution yields the hydrazone described above, and it can be 
reconverted into the acetal in the usual way. Phenylglyceraldehyde 


may be regarded as the next lower homologue of phenyltetrose. 
A. H. 


Acetals Derived from Catechol. By Cartes Moureu (Compt. 
rend., 1898, 126, 1656—1658).—When catechol is heated in a sealed 
tube at 175° with monochloracetal and absolute alcohol, phenoloxyacetal, 
OH-C,H,:0-CH,*CH(OEt),, is formed, together with a certain pro- 
portion of phenylenedionydiacetal, C,H,[O-CH,*CH(OEt),],. The 
latter remains undissolved when the product of the reaction is treated 
with dilute soda, whilst the alkaline solution, on acidification with 
hydrochloric acid, yields phenoloxyacetal as a heavy, insoluble oil, 
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which decomposes on distillation, even under diminished pressure. On 
boiling with dilute sulphuric acid, it is converted into the correspond- 
ing aldehyde, OH:*C,H,°O°CH,*CHO, which is a heavy, oily liquid, 
boiling without decomposition at 139° under a pressure of 9mm. This 
substance is soluble in alkalis, and is reprecipitated on the addition of 
acids to its solutions ; it forms a crystalline compound with sodium 
hydrogen sulphite, and gives the general reactions of aldehydes, but 
yields no coloration with ferric chloride, although containing phenolic 
hydroxyl. When heated to 225°, it loses water, and is probably con- 
verted into acetylene catechol, which then undergoes polymerisation or 
oxidation. The acetate, OAc*C,H,°O-CH,*CHO, boils without decom- 
composition at 141° under a pressure of 8 mm., and decomposes at 
about 220°. Phenoloxyacetal, when heated to 210—215°, loses a 
molecule of alcohol, and yields catechol ethoxyethylenic ether, 
0-CH, 
CHS drone 


This is a colourless oil boiling at 247° (corr.) and having a sp. gr.= 
1158 at 0°; on boiling with dilute sulphuric acid, a second molecule 
of alcohol is eliminated, with formation of the aldehyde previously 
described. 

Phenylenedioxydiacetal is an oily liquid boiling at 195—-197° under 
a pressure of 9 mm., and having a sp. gr. = 1-061 at 0°; by dilute sul- 
phuric acid, it is hydrolysed to the corresponding aldehyde, which is 

N. L 


soluble in water, and slightly soluble in ether. 


Derivatives of Vanillin. By Avsert E. MEnKE and WIA B. 
Bentiey (J. Amer. Chem. Soc., 1898, 20, 316—317).—Chlorovanillin, 
obtained by the action of chlorine on vanillin dissolved in chloroform, 
melts at 166°, and, on reduction with sodium amalgam, gives rise to 
chlorovanilloin, which melts at 255°. A  chloroprotocatechuic acid, 
melting at about 235°, appears to be formed when chlorovanillin is 
fused with potassium hydroxide. On passing chlorine into an alcoholic 
solution of protocatechuic acid, a resinous substance was formed, from 
which, by treatment with caustic potash, tetrachlorocatechol was 
obtained. 

The action of dilute nitric acid on vanillin, gives rise to dinitro- 
guaiacol, together with two other substances ; the first of these is 
colourless, insoluble in the usual solvents, and melts at about 300° ; 
the second is yellow, melts at 178—179°, is soluble in alcohol, and is 
either nitrovanillin or an additive compound of this and dinitro- 
guaiacol ; with nitric acid, it gives rise to dinitroguaiacol, and on 
oxidation with potassium permanganate, nitrovanillic acid, which melts 
at 214°, is obtained. W. A. D. 


Halogen Derivatives of Phenyl Ethyl Ketone. By A. Cotter 
(Compt. rend., 1898, 126, 1577—1579).—The compounds described in 
this paper were obtained by the action of propionic chloride or 
a-bromopropionic chloride on chlorobenzene or bromobenzene in pre- 
sence of aluminium chloride. Parachlorophenyl ethyl ketone, which 
forms small, colourless crystals, melts at about 35—36°, and is soluble 
i alcohol or carbon bisulphide. When oxidised with alkaline per- 
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manganate, it yields parachlorobenzoic acid. Its oavime forms nacreous 
lamelle, which melt at 62—62°5°, whilst the phenylhydrazone crys- 
tallises in colourless needles which melt at 94—96°. Parabromo- 
phenyl ethyl ketone, which forms brilliant, colourless needles, melts at 
44—-45°, and yields parabromobenzoic acid on oxidation. Its oxime 
melts at 90—91°, and its phenylhydrazone at 99—101°; both crystal- 
lise in needles. Parachlorophenyl bromethyl ketone forms brilliant 
erystals, which melt at 77‘5° ; it yields parachlorobenzoic acid when oxi- 
dised. The anilide, NHPh>CHMe:CO-C,H,Cl, forms yellow needles, 
which melt at 111—111‘5°. Parabromophenyl bromethyl ketone 
forms brilliant, colourless lamelle which melt at 84—84°5° ; its vapour, 
and that of the preceding ketone, are very irritating to the eyes. The 
anilide crystallises in yellow scales, which melt at 109°5—110° (com- 
pare this vol., i, 139). C. H. B. 


Allocinnamic Acid. By Cart Lizpermann (Ber., 1898, 31, 
2095—2098).—When allocinnamic acid is triturated with fuming 
sulphuric acid, truxone is produced, together with a small quantity of 
a bye-product which develops a violet coloration when warmed with 
potash. This impurity is removed by treatment with chromic acid, 
and the truxone thus obtained appears to be more soluble in hc 4 glacial 
acetic acid than that produced from a-truxillic acid (Abstr., 1889, 
699), but a mixture of the two gives the same melting point, 
294—295°, as either of these preparations. When treated with 
sulphuric acid, cinnamic acid only yields a trace of truxone. This 
ready formation of indones lends additional support to the space 
formula Pat for the allocinnamic acid series, and serves to 

’ COOH: C:H 
identify these compounds. On treating a mixture of a- and /-di- 
bromocinnamic acids with sulphuric acid, the latter alone is converted 
into dibromindone, whilst the former remains unaltered. 

When Glaser’s monobromocinnamic acids are similarly treated, the 
so-called B-acid (a-bromallocinnamic acid) alone yields an anhydro- 
compound, to which Leukart gave the formula C,,H,,Br,0,, but 
which may be a monobromotruxone (C,H,BrO), (Abstr., 1882, 615). 
The author is unable to corroborate Erlenmeyer’s observation (Abstr., 
1896, i, 46) that allocinnamic acid, when dissolved in alcohol contain- 
ing zinc bromide, changes into isocinnamic acid. Solutions of pure 
allocinnamic acid, after remaining for several months, showed no 
trace of any change ; moreover, allocinnamic acid, its aniline salt, and 
allocinnamylideneacetic acid were found to have undergone no change 
after keeping for several years. 


Phenyl-yé-pentenoic Acid. By Fritz FicuTer and ALEXANDER 
Bauer (Ber., 1898, 31, 2001—2004. Compare Abstr., 1897, i, 13 and 
590).—Lthylic benzoylglutarate, COOEt: CH(COPh):CH,: CH,*COOEt, 
synthesised from ethylic sodiobenzoylacetate and ethylic (-iodopro- 
pionate, is a colourless liquid boiling at 200—210° under a pressure 0 
12 mm. On acidic hydrolysis, it gives rise to benzoic and glutaric acids, 
whilst the ketonic hydrolysis yields y-benzoylbutyric acid. 


5-Phenyl-5-valerolactone-y-carboxylic acid, COOH: CH Cen 00: 
2° its 


one ~ & wa a CL 


ORGANIC CHEMISTRY. 663 


obtained by reducing the preceding compound with sodium amalgam in 
dilute alcoholic solution, and subsequently heating the product of 
reduction in a current of dry air at 125°, crystallises from ether and 
light petroleum in small, white nodules, and melts at 161°. 

Phenyl-yd-pentenoic acid, CHPh:CH:CH,*°CH,*COOH, produced 
either by distilling the above lactone, or by boiling its aqueous solu- 
tion for some hours, crystallises from light petroleum in shining 
leaflets, melts at 90—91°, and is soluble in ether, carbon bisulphide, 
chloroform, and hot water. Its melting point and the properties of its 
salts (the calcium, barium, and silver salts are described) distinguish it 
from its By- and af-isomerides (Abstr., 1880, 407, and 1895, i, 228). 
Like other yd-unsaturated acids, it is neither reduced by sodium 
amalgam nor acted on by caustic soda ; hydriodic acid reduces it to 
normal phenylvaleric acid. 

y5-Dibromophenylvaleric acid is obtained by the action of bromine 
on the yé-unsaturated acid ; it crystallises from light petroleum in 
colourless needles and melts at 162°. A phenylbromovaleric acid 
results from the addition of hydrogen bromide to the yé-acid, which, 
although having the same melting point as Perrin’s y-bromopheny]l- 
valeric acid (Abstr., 1895, i, 224), differs from it in being reconverted 
into phenyl-yé-pentenoic acid when boiled with water or digested with 
sodium carbonate ; Perrin’s acid, under these conditions, yields phenyl- 
valerolactone. 

Benzylideneglutaric acid (Abstr., 1895, i, 141) is produced in small 
amount by the distillation of 5-pheny]l-3-valerolactonecarboxylic acid 
in the preparation of phenyl-yé-pentenoic acid. G. T. M, 


Products of the Iodisation of Aromatic Alcohols, Aldehydes, 
and Acids. By Jonannes Semen (J. pr. Chem., 1898, [ii], 57, 
495—496. Compare this vol., i, 367).—When moniodanisaldehyde is 
boiled with alcoholic potash, it yields 3-iodanisic acid, and a moniod- 
anisylic alcohol melting at 84°; the phenylhydrazone melts at 
106°5—107°, the oxime at 129—130°, the andl at 107—108°. 

3-Iodanisic acid, when heated at 150—160° in the presence of iodine, 
yields 2 : 4-di-iodanisoil, melting at 65°5—66°5°. The methylic salt of 
the acid melts at 95°, the ethylic salt rather above 65°, 

By iodating coumarin, two products are obtained which are very 
difficult to purify, as they show no tendency to crystallise. Probably 
they are derivatives of coumaric acid. A moniodocowmarin melting 
at 164—165° and a di-iodocoumarin melting at 192° were obtained, 
however, from the corresponding iodine derivatives of salicylaldehyde 
by the Perkin reaction. C. F. B. 


Condensation of Chloral with Methylic 2:3-Dimethoxy- 
benzoate : Synthesis of Meconine. By Paut Fritscu (Annalen, 
1898, 301, 352—361. Compare Abstr., 1897, i, 568).—Guaiacolcarb- 
oxylic acid separates from water in crystals containing 1H,0, and 
melts at 152°; the methylic salt crystallises from methylic alcohol in 
aggregates of needles and melts at 63°. Methylic 2:3-dimethoxybenzoate 
C,H,(OMe),*COOMe, is deposited from the ethereal solution in lustrous 
plates, and melts at 47°; it boils at 184—185° under a pressure of 
50 mm. 


3a2 
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5 : 6-Dimethoxytrichloromethylphthalide, 
—-CO- 
CoH,(OMe),<or (C1, 


obtained by the condensation of methylic 2 : 3-dimethoxybenzoate with 
chloral under the influence of concentrated sulphuric acid, crystallises 
from alcohol in stellate aggregates of needles, and melts at 104°. 
2-Carboxy-3 : 4-dimethoxymandelic acid, 
COOH:C,H,(OMe),*CH(OH)-COOH, 

prepared by hydrolysing the foregoing substance with 20 per cent. 
caustic soda at 50°, separates from water in crystals containing 1H,0; 
it crystallises from wet ethylic acetate in needles containing 2H,0, 
and chars when heated. The bariwm salt crystallises in slender 
needles containing 4H,O. When the acid is heated in small quantities, 
meconine distils from the charred product. M. O. F. 


Action of Phthalic Anhydride on Para- and Meta-hydroxy- 
diphenylamine. By ArnaLpo Piurtr and R. Piccout (Gazzetia, 
1898, 28, i, 370—382).—Piutti has previously shown (Abstr., 1884, 
448) that phthalic anhydride reacts with secondary monamines 
yielding disubstituted phthalamic acids or tetra-substituted asymmetric 
phthalic diamides ; the production of the rhodamines by condensing 
phthalic anhydride with amidophenols is now a commercial process. 

On heating phthalic anhydride with parahydroxydiphenylamine, in 
molecular proportion, at 195°, parahydroxydiphenylphthalamic acid, 
COOH:C,H,°CO-NPh:C,H,°OH, is obtained ; it crystallises in colour- 
less prisms melting at 191—192°, and is insoluble in water. The 
silver salt, C.)H,,NO,Ag,3$H,O, and the copper salt, 

(Coo H,,NO,),Cu,4H.,0, 

were prepared ; the ethylic salt, C,,.H,,NO,Kt, crystallises in needles 
melting at 166—168°. The methoxy-derivative, C,,H,,NO,, prepared 
by the aid of methylic iodide and potash, is amorphous and melts at 
90—92°. Purethoxydiphenylphthalamic acid, C,.H,,NO,, is also amor- 
phous and melts at 80—82°; the silver salts uf both these acids were 
analysed. The benzoyl and acetyl derivatives of the hydroxy-acid 
melt below 100°, but are not well-defined. 

No well-defined new compound could be isolated from the product of 
the reaction of two molecular proportions of the amine with one of 
anhydride. 

Metahydroxydiphenylamine and phthalic anhydride react in molecular 
proportion with production of metahydroxydiphenylphthalamic acid, 
C,,H,,NO,,which forms white, crystalline crusts melting at 191—192°; 
it readily yields rhodamines when heated with dehydrating agents, 
and its silver salt is anhydrous and crystalline. The ethylic salt 
forms crystalline crusts melting at 155—157°. The methoxy-derivative 
of the acid, C,,H,,NO,, is very soluble in organic solvents and melts 
at 95—98° the corresponding ethoxy-derivative is similar and melts 
at 88—90°. The silver salts of both acids were analysed, but the 
benzoyl and acetyl derivatives of the hydroxy-acid are, again, not 
characteristic. 

On heating metahydroxydiphenylamine (2 mols.) with phthalic 
anhydride (1 mol.) at 160°, the diphenylrhodamine, 
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. ac l,H,(NHPh) 
COOH-C,H, CS on (SNPhjr 

melting at 260—262° is obtained ; its solutions in benzene and carbon 
bisulphide are colourless. W. J. B. 


Propylphthalide and its Hydrolysis by Caustic Alkalis. By 
Pietro Gucci (Gazzetta, 1898, 28, i, 297—304).—On heating a mix- 
ture of phthalic anhydride, zinc dust, and normal propylic iodide, 
much gas is evolved, and the residue, when distilled in a current of 


steam, yields propylphthalide, iG >O, as an oil which boils at 


243—247° under 220 mm. pressure and at 293—297° under 735 mm. 
pressure. When heated, it yields propylene and phthalide, and when 
fused with soda gives benzoic acid and butyraldehyde. Its odour 
resembles that of sedanolide, a tetrahydrobutylphthalide extracted 
from oil of celery by Ciamician and Silber. The monalkyl phthalides 
possess an odour of celery which is independent of the degree of 
hydrogenation of the aromatic nucleus. W.d.P. 


New Method of Preparing Ethylic Orcintricarboxylate [Di- 
hydroxydicarboxyphenylacetate]. By Hans von Pecumann and 
Lupwig Woman (Ber., 1898, 31, 2014—2017. Compare Abstr., 
1886, 802).—If in the preparation of ethylic acetonedicarboxylate the 
alcoholic solution of ethylic acetonedicarboxylic acid saturated with 
hydrogen chloride is allowed to remain for 2 or 3 weeks, a consider- 
able yield of ethylic orcintricarboxylate (dihydroxydicarboxypheny]l- 
acetate) is obtained. 

The diethylic salt, (COOEt),C,H(OH),:CH,*COOH, produced from 
the preceding compound on hydrolysis with dilute alkali in the cold, 
crystallises from alcohol in rhombohedra, melts at 183—184°, and is 
soluble in alcohol, acetone, chloroform, and hot water. It gives the 
homofluorescein reaction with chloroform and caustic soda, and is 
coloured red by ferric chloride. 

Dihydroxyphenylacetic acid is obtained by the hydrolysis of the pre- 
ceding compound with the aid of heat, and is isolated by means of its 
kad salt, (C,H,O,),.Pb + 2H,O; when obtained by evaporating its aque- 
ous solution to dryness, the acid melts at 127—128°, but if allowed to 
crystallise spontaneously, its melting point is 54°; doubtless this is 
due to difference in the amount of water of crystallisation in the two 
cases. 

Ethylic dihydroxydicarboxyphenylacetamide, 

(COOEt),C,H(OH),* CH,* CO-NH,, 
obtained on treating an alcoholic solution of ethylic orcintricarboxylate 
with concentrated ammonia, crystallises from alcohol in slender 
needles, and melts at 186°; it is sparingly soluble in the ordinary 
solvents, dissolving most readily in chloroform and acetone. Its 
monosodium salt crystallises from alcohol in prisms, and is decomposed 
by water. 

Dihydroxydicarboxyphenylacetamide, produced from the above amide 
by digestion with cold caustic soda, crystallises from alcohol in prisms 
and melts at 221—222°. G. T. M, 
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Derivatives of Benzenesulphonic Acid. By Tuomas H. Norton 
(J. Amer. Chem. Soc., 1897, 19, 835—-838).—Benzenesulphonic bromide 
can readily be prepared by treating sodium benzenesulphonate with 
phosphorus pentabromide, about one-fourth of the theoretical yield 
being obtained, Sodium benzenesulphonate crystallises in small, white 
leaflets, and melts at about 450°; the potassiwm salt forms long, 
colourless needles and melts at about 408°, whilst the ammonium salt 
is deliquescent, and melts and decomposes at 256°; the lithium salt 
crystallises in stellate groups of white needles and melts at a dull 
red heat. A. H. 


Hydroxysulphonic Acids and Sultones. By WitHEeLm Marcr- 
WALD and H. H. Franne (Ber., 1898, 31, 1854—1865).—Orthonitro- 
benzylic chloride was converted into orthonitrobenzylsulphonic acid, 
NO, C,H, CH,°SO,H, by boiling it with a saturated aqueous solution 
of sodium sulphite ; this acid forms hygroscopic crystals ; the sodium, 
barium, and silver salts crystallise with 1, 3 (of which only 2 are 
lost at 100°), and 1H,0, respectively. When reduced with iron and 
acetic acid, the acid is converted into orthamidobenzylsulphonic acid, 
NH,°C,H,°CH,°SO,H, a crystalline substance, the sodiwm salt of 
which crystallises with 1H,O. When this salt and sodium nitrite are 
dissolved in water, and dilute sulphuric acid added to the well cooled 
mixture, which is then warmed on the water bath, benzylsultone, 


OH <O 6 2>80,, is formed. This melts at 86°, and is not affected by 


alkalis in the cold, but when boiled with them, it yields salts of ortho- 
hydroxybenzylsulphonic acid, OH*C,H,*CH,:SO,H, itself a syrupy 
liquid ; the bariwm salt crystallises with 4H,O, the Jead salt with 
7H,O ; the ammonium salt is anhydrous ; from the acid, the sultone is 
not easily regenerated, but the transformation can be effected by 
the action of phosphorus pentachloride, The sultone, on warming 
with bromine in chloroform solution, yields monobromobenzylsultone 
[CH,:0:Br=1;2:5, probably], which melts at i47°; with fuming 
nitric acid and sulphuric acid, it yields mononitrobenzylsultone, melting 
at 148°, and this is converted into nitrohydroxybenzylsulphonic acid, 
OH: C,H,(NO,)*CH,*SO,H, when it is boiled with water for a long 
time ; this acid forms hygroscopic crystals, and yields a mono- and 
a di-potassiwm salt, the latter crystallising with 1H,O, whilst with 
ammonia it forms, not theammonium salt, but nitro-orthohydroxybenzyl- 
sulphonamide, OH* C,H,(NO,)*CH,°SO,°NH, ; this amide melts and 
decomposes at 199°, and has pronounced acid properties ; its potassium 
and si/ver derivatives were prepared, and from the latter and methylic 
iodide, nitro-orthomethoxybenzylsulphonamide, melting at about 100°, 
was obtained. Nitrobenzylsultone can be reduced with tin and hydro- 
chloric acid to wmidobenzylsultone, NH,° 0,8,<CF '2>80,, which melts 
at 138°; the hydrochloride, and the yellow picrate, the latter melting and 
decomposing at about 170°, were prepared ; the base, when diazotised, 
forms orthohydroxydiazobenzylsulphonic acid, OH-C,Hy<on % 


which was obtained impure as a syrup. 
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y-Hydroxypropanesulphonic acid, OH» CH,*CH,*CH,*SO,H, can be 
obtained quite readily by boiling allylic alcohol with a strong solution 
of potassium hydrogen sulphite, and also by reducing acraldehydesul- 
phonic acid, CHO-CH,*CH,*SO,H (Rosenthal, Abstr., 1886, 866), 


with potassium amalgam. It cannot be made to yield a sultone. 
C. F. B. 


Synthesis of Safranine. By Grorce F. Jausert (Compt. rend., 
1898, 126, 1515—1518).—Trinitrophenosafranine is obtained by oxid- 
ising a mixture of trinitrophenylmetaphenylenediamine with para- 
phenylenediamine, in molecular proportion, in acetic acid solution, and 
boiling the alcoholic solution of the indamine thus obtained ; it has con- 
siderable tinctorial power, and dyes ruby-red on cotton mordanted with 
tannin or tartar emetic. The trinitrophenylmetaphenylenediamine, 
prepared by the action of picryl chloride on metaphenylenediamine 
hydrochloride in presence of alcohol and dry sodium acetate, crystal- 
lises from acetone in orange prisms, melts at 207°, and is only slightly 
soluble in alcohol or acetic acid, but readily in solutions of alkali 
hydroxides. 

Trinitrodimethylphenosafranine is obtained by the action of nitroso- 
dimethylaniline on trinitrophenylmetaphenylenediamine, or by the 
oxidation of a mixture of paraphenylenediamine and trinitrophenyldi- 
methylmetaphenylenediamine, in molecular proportion, the indamine 
thus obtained being boiled with alcohol. It forms green needles, and dyes 
a very fast red-violet on cotton mordanted with tannin or with tartar 
emetic. Trinitrophenyldimethylmetaphenylenediamine can be obtained 
by the action of picryl chloride on metamidodimethylaniline hydro- 
chloride in presence of alcohol and dry sodium acetate; it forms red 
crystals, 

Since, in these cases, there is double substitution in the ortho-position 
relatively to the nitrogen in the phenylic group, the formation of 
the safranines would be impossible if their constitution were repre- 
sented by Nietzki’s asymmetrical formula, and the author regards the 
formation of the compounds described in this paper as additional proof 


of the validity of his symmetrical formula for safranines (this vol., 
i, 494), C. H. B. 


Dibenzylidenediethyl Ketone. By Danie, VorLANDER and 
F, Witcxe (Ber., 1898, 31, 1886—1888).—When the compound 


CHMe: CHPh seg : 
COS GHMe: CHPL>O (Abstr., 1896, i, 546, 603) is dissolved in acetic 


acid, dry hydrogen chloride gas passed into the boiling solution for 
2 hours, and then into the cooled solution to saturation, the solution 
being finally allowed to remain for 4 days, dibenzylidenediethyl ketone, 
CO(CMe:CHPh),, is precipitated when the product is poured into 
water. This ketone melts at 122°, is not decomposed by boiling 
hydrochloric acid, unites with bromine in chloroform solution, although 
but slowly, to form a tetrabromide, which decomposes and melts at about 


180°, and forms an owime which melts at 157—159°. C. F. B. 
Oxylactones—Ketolactones. By Emm Er LenMEYER, jun., and 

MicuarL Lux (Ber., 1898, 31, 2218—2224. Compare Erlenmeyer 

and Knight, Abstr., 1894, i, 592).—The benzyl derivative of a-oxy- 
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B-pheny]-y-benzylbutyrolactone is obtained when the lactone (10 grams) 
and sodium (0°88 gram) are separately dissolved in alsolute alcohol 
and then mixed and boiled with benzylic chloride for 6 hours, or until 
the solution is neutral. When recrystallised from alcohol, it forms 
large prisms melting at 67°, sparingly soluble in water, but readily in 
the usual organic solvents. The benzoyl derivative, C,,H,.O,, readily 
obtained by the Schotten-Baumann method, crystallises from alcohol 
in colourless plates melting at 137°, and gives no coloration with 
ferric chloride. 

A better yield of a-oxy-fy-diphenylbutyrolactone (Abstr., 1894, 
i, 592) is obtained by suspending ethylic phenyleyanopyruvie acid in 
concentrated hydrochloric acid, mixing with the requisite quantity of 
benzaldehyde, and allowing the mixture to remain at the ordinary 
temperature for 14 days, with occasional shaking ; from 10 grams of 
the ethylic salt, 10 grams of the lactone may be obtained. The benzoyl 
derivative, C,.H,,0,, erystallises from its alcoholic solution in needles 
melting at 137° ; it is insoluble in water, and is not coloured by ferric 
chloride. 

When the lactone is distilled, a copious evolution of gas occurs, 
and stilbene is formed, a reaction which is completely in accordance 
with the constitution of the lactone previously given, namely, 
CHPh:CO 


dwph—_o> C0: J.J.8. 


Conversion of an ay-Dihydroxy-acid into the Corresponding 
Ketone. By Emi ERLENMEYER, jun., and MicuarL Lux (Ber., 
1898, 31, 2224—2238).—When a-oxy-By-diphenylbutyrolactone (com- 
pare preceding abstract) is suspended in water, reduced with 4 per 
cent. sodium amalgam, and the solution neutralised from time to time 
with hydrochloric acid, a mixture of two stereoisomeric hydroxylactones, 


CHPh—-O_—_ : . a 
CHPh< oH (0H)-CO , is obtained. The mixture, which is at first 


syrupy, may be purified by dissolving it in chloroform and adding light 
petroleum, when colourless needles melting at 127° separate. The 
hydrochloric acid solution also yields the same two compounds, namely, 
the one melting at 127° and a second at 170°. Both compounds are 
sparingly soluble in water, ether, or light petroleum, but dissolve 
readily in warm alcohol, benzene, or chloroform. Phenyl-a-lactic acid 
may also be isolated from the products of reduction ; it is probably 
formed by the decomposition of the oxylactone into phenylpyruvic 
acid and benzaldehyde, and the subsequent reduction of the pheny!- 
pyruvic acid. 

They are both readily hydrolysed to the corresponding dihydroxy- 
acids by sodium hydroxide, and as the sodium salt derived from the 
lactone melting at 127° is much more sparingly soluble than the 
isomeric salt, this affords a convenient method of separating the two 
compounds. The silver salts of the two hydroxy-acids have been pre- 
pared and analysed. When the reduction of the oxylactone is 
brought about by the aid of zinc dust and acetic acid, the products are 
desylacetic acid, diphenylcrotonolactone, previously obtained by Klinge- 
mann (Abstr., 1892, 1002) by heating desylacetic acid, and finally an 
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acid, C,,H,,0,, isomeric with desylacetic acid and with the two hydroxy- 
lactones. This acid is found as its zinc salt mixed with the zine which 
has not been acted on and the zinc acetate; it is sparingly soluble in 
cold water or light petroleum, but dissolves readily in the usual 
organic solvents, and its alcoholic solution gives no coloration with 
ferric chloride. Its methylic salt, C,,H,,O0*‘COOMe, crystallises from 
hot light petroleum in glistening needles melting at 89°; it is readily 
soluble in ether, alcohol, benzene, chloroform or carbon bisulphide, but 
is only sparingly soluble in water or light petroleum. The acid com- 
bines with bromine, yielding a solid product from which two 
compounds may be obtained by crystallisation from a mixture of 
chloroform and light petroleum ; the one crystallises in quadratic plates 
decomposing at 140—144° and the other in colourless needles turning 
brown at 90° and decomposing at 105°. 

When the acid, C,,H,,0,, is heated with dilute acetic or hydro- 
chloric acid, it is converted into diphenylcrotonolactone, and this in its 
turn into desylacetic acid. The two hydroxylactones (melting at 127° 
and 170° respectively) behave with acetic or hydrochloric acid in an 
exactly similar manner. The conversion of the hydroxylactone into 
the unsaturated lactone seems to be brought about as follows. 


CHPh-—O OPh-O CPh-O 
! —_ — 
CHP<(47(0H)-CO CHPh< bdo CPh<oy bo 


the last stage of whieh is compared with the conversion of 


CHPh . 
O<bq «into O:CH-CH,Ph. 
° CPh— 


H: 
For the acid C,,H,,0,, the constitution dppro CH: COOH. is 


suggested, the conversion of this acid into diphenylerotonolactone and 
desylacetic acid being represented as follows. 


OH: CPh— 
l\ip,-CH:COOH — OH:CPh:CPh-CH,:COOH 


CHPh 
ail ieee. 
Ce ee Ph: CHPh:CH,: COOH 
CPhiCPh co 2 
J. J. 8. 


Remarkable Conversion of an a-Ketonic Acid into the 
Corresponding a-Amido-acid. By Emm ERLENMEYER, jun. (Ber., 
1898, 31, 2238—2240).—By the condensation of phenaceturic acid 


; vaya i iach 
with benzaldehyde, a compound, CH,Ph:CO-N CO, is obtained ; it 


is a pale yellow substance with neutral properties, and when warmed 
with sodium hydroxide yields an acid, 
CHPh:C(COOH)-NH-CO-CH,Ph, 

which crystallises well and yields a somewhat sparingly soluble sodium 
salt. When dissolved in sodium carbonate and reduced with 4 per 
cent. sodium amalgam, while a current of carbonic anhydride is passed 
through the liquid, this acid yields another acid, C,,H,,NO,, melting 
at 126° and identical with that obtained from phenylpyruvic acid 
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(this vol., i, 197), so that the constitution previously given is 
established. J. J. 8. 


Dialkylamido-orthobenzoylbenzoic and Dialkylamido-ortho- 
benzylbenzoic Acids. By Aupin Hatter and Atrrep Guyor 
(Compt. rend., 1898, 126, 1248—1251).—The crystals of dimethyl- 
amido-orthobenzoylbenzoic acid which melt at 199°, are hydrated, and 
effloresce readily ; they become anhydrous at 120°, and then melt at 
203—204° (uncorr.). The acid also crystallises with methylic alcohol, 
but forms no similar compound with propylic and butylic alcohols. 
The magnesium salt, with 6H,O, crystallises in large, pale yellow 
crystals ; the barium salt, with 2H,0, in pale yellow, prismatic needles ; 
the platinochloride, with 2H,O, in transparent, orange prisms. When 
the barium salt is heated, it yields a dimethylparamidobenzophenone, 
melting at 92° and identical with Doebner’s benzodimethylaniline. 

The phenylhydrazine compound of the acid, which is derived from 
equal molecular proportions of its two components, forms colourless 
needles melting at 158°. From benzene, it crystallises in large, bril- 
liant prisms which contain benzene and effloresce rapidly. 

When the acid is suspended in water and treated with sodium 
amalgam, it yields dimethylamidomonophenylphthalide, which crystal- 
lises from chloroform in nacreous leaflets melting at 188°. It has 
been obtained by Ebert (Abstr., 1896, i, 441), and by Limpricht. 

Dimethylamidobenzylbenzoie acid, COOH:C,H,°CH,°C,H,-NMe,, 
obtained by the prolonged action of sodium amalgam, or, better, by the 
action of zinc powder and potassium hydroxide, melts at 174°, and 
crystallises from acetic acid or alcohol in large prisms or leaflets. Its 
methylic salt crystallises in large, colourless, transparent prisms, which 
melt at 62°, and can be distilled without decomposing. When dissolved 
in acetic acid and mixed with lead peroxide, it gives an intense violet 
coloration. 

Diethylamidobenzoylbenzoic acid crystallises from methylic or 
ethylic alcohol in large prisms containing one molecular proportion of 
the alcohol; the anhydrous acid melts at 180°. When heated with 
diethylaniline in presence of acetic anhydride or phosphorus trichloride, 
it yields diethylanilinephthalein, which crystallises in leaflets or 
needles melting at 128°. With sodium amalgam, the acid yields a 
phthalide, and with zine powder and sodium hydroxide, it yields 
diethylamidobenzylbenzoic acid melting at 108°. 

Diethylamidometahydroxyorthobenzoylbenzoic acid, 

COOH: C,H,:CO-C,H,(OH)-NEt,, © 
forms slender, white needles, which melt and decompose at 203°; it is 
obtained by the condensation of phthalic anhydride and diethylamido- 
resorcinol, in molecular proportion. When reduced with zinc powder 
and potassium hydroxide solution, it yields diethylamidometahydroxy- 
benzylbenzoic acid, which will be described later. C. H. B. 


Phenoxycinnamic [Hydroxyphenylcinnamic] Acid. By 
Aus, J. J. vAN DE VELDE (Ree. Trav. Chim., 1897, 16, 287—288, from 
Bull. Acad. Roy. Belg., 1897, [iii], 33, 221—229).—Hydrowyphenyl- 
cinnamie acid, CHPh:0(C,H,-OH)-COOH, is readily obtained when 
bengaldehyde, sodium hydroxyphenylacetate, and acetic anhydride 
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are heated at 140—160° during 18 hours; it is best extracted 
by large quantities of boiling water, and ecrystallises as the solution 
cools. It melts at 121°, and dissolves readily in alcohol, ether, benz- 
ene, or chloroform. Its alkali salts are soluble in both alcohol 
and water ; its bariwm, calcium, lead and silver salts are insoluble ; 
its aniline salt melts at 136°, and dissolves readily in organic solvents ; 
its phenylic salt melts at 74°. 

When reduced with sodium amalgam and water, it yields hydroxy- 
diphenylpropionic acid, CH,Ph+* CH(C,H,*OH)-COOH, melting a - 

J.J.58. 


Notes. By Srecmunp Gapriet and Grore Escuensacn (Ber., 

1898, 31, 1578—1583).--Sodium ethylenebenzhydrylcarboxylate, 

C,H,{CH(OH):-C,H,-COONa],, 
was found some time ago (Abstr., 1878, 428) not to lose water at 200°, 
although the formation of a substance, C,H,(CH:C,H,-COONa),, was 
expected; it has now been ascertained that, although it loses no 
water at 212°, at 310° it does lose 1 mol., and yields a product which 
melts at 208—210°, and appears to be tetrahydrofurandibenzoic acid, 
CH(C,H,* COOH , ‘ 7 

CA<oH (C,H. OOH}? ° ; the barium, with 3H,O, and silver salts 
of this acid were prepared and analysed. 

Phenylethylenediamine, NH,*CH,*CH,*NHPh (Abstr., 1889, 1166), 
reacts with benzoin, when the two substances are heated together for 
three-quarters of an hour at 145—150°, in the same way as orth- 
amidoditolylamine, NH,*C,H,Me-NH-C,H,Me, does (O. Fischer, 
Abstr., 1891, 748); the product is 1 : 2 : 3-triphenyltetrahydropyrazine, 


N<Gp ONE >N Ph, isomeric with that obtained by Garzino 


(Abstr., 1893, i, 428) ; it begins to melt at about 110°; its hydrochloride, 
with 2HCl+H,0O, melts at 224°. 

When orthocyanobenzylic cyanide is heated with benzaldehyde and a 
little piperidine for half an hour at 150°, ortho-a-dicyanostilbene, 
CN’C,H,°C(CN): CHPh, is formed ; it melts at 125°5°. C. F. B. 


Diketohydrindenecarboxylic Acid. By Frirz Ernrar (Ber., 
1898, 31, 2084—2090).—Lthylic hemimellithenetricarboxylate, prepared 
by treating the silver salt of hemimellithenetricarboxylic acid with 
ethylic iodide, crystallises from alcohol and ether, and melts at 39°. 
When ethylic acetate is added to a mixture of this substance and 
sodium, heated on the water bath, the sodiwm derivative of diethylic 
diketohydrindenedicarboxylate is synthesised ; the solution obtained by 
extracting the mixture with hot water deposits this substance in 
yellow crystals which contain 1H,O. The sodium derivative is decom- 
posed by acids, yielding the free diethylic salt, 


COOEt-C,H,<p.,>CH: COOEt, 


which is precipitated in yellow needles also containing 1H,0. 
The sodiwm derivative of sodium ethylic diketohydrindenedicarboxylate, 


COONa-0,H,<O0>0N a*COOEt, is also formed in the above reaction, 
and is ohtained from the aqueous extract, after filtering off the above- 
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mentioned yellow crystals, by saturating it with carbonic anhydride, 
evaporating to dryness, and extracting the residue with hot alcohol ; 
from this solution, it separates as a pale yellow, crystalline powder. 
The free acid is unstable. 

Both the sodium derivatives, when boiled with acids, lose the 
carboxyl group attached to the indene ring, by the elimination 
of carbonic anhydride, but the diketohydrindenecarboxylic acid, 


COOH: C,H,< GO CH, and its ethylic salt which should be formed, 


cannot be isolated owing to the readiness with which they undergo 
further condensation. The dioxime of the latter compound was, 
however, obtained, COOEt-C,H o> (: OH? OFS} ; it crystallises from 
dilute alcohol in white needles and melts at 186°. 
Anhydrobisdiketohydrindenecarboay — ami 


COOH-C,H —e Cou i. (CB0H)> CO 


results from the condensation of sainilalatadsacnvenstie acid in 
the presence of hydrochloric acid, and can be obtained in dark green 
flakes ; its alkali salts have a reddish-violet colour, and the lead and 
silver salts form violet precipitates ; it is somewhat soluble in water, 
and dyes unmordanted wool. 

Dianhydrobisdiketohydrindenecarboxylic acid, C.,H,O,, obtained by 
boiling sodium ethylic diketohydrindenecarboxylate with sulphuric 
acid, is precipitated in green flakes ; analysis of its si/ver salt indicates 
that it is a dibasic acid. 

Wislicenus and Reitzenstein noticed thatanhydrobisdiketohydrindene 
underwent further condensation, and that two substances were pro- 
duced, a red compound which was identified as dianhydrobisdiketo- 
hydrindene, and a yellow product which was not obtained pure, and, 
on further treatment with sulphuric acid, changed into the red 
compound. The author finds, on the contrary, that the red compound, 
when suspended in boiling alcohol, is quantitatively converted into the 
yellow substance which has the same composition, C,,H,,0, On 
heating with aniline, the red dianhydrobisdiketohydrindene readily 
yields an anilido-compound, C,,H,,0,N, whereas the yellow substance 
remains unaltered. G. T. M. 


Dimethoxydiketohydrindene and its Derivatives. By Josxrr 
Lanpau (Ber., 1898, 31, 2090—2094).—Ethylic hemipinate is best 
prepared by the action of ethylic iodide on the silver salt of 
hemipinic acid. 

The sodium derivative of ethylic dimethoxydiketohydrindenecarboxylate, 


C,H,(OMe),<p0>ON a*COOEt, is produced by heating ethylic hemi- 


pinate with ethylic acetate and caustic soda at 100°; the product of 
reaction, after washing with ether, is dissolved in water, the solution 
saturated with carbonic anhydride, evaporated to dryness, and the 
residue extracted in a Soxhlet apparatus with absolute alcohol. The 
compound separates as a yellow, crystalline powder. On adding acid 
to a solution of this substance, the ethylic dimethoxydiketohydrindene- 
carboxylate, is obtained in well-defined yellow needles, which decom- 
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pose at 58°; it is easily soluble in ether, alcohol, benzene, and acetone, 
less so in cold water and petroleum; caustic soda regenerates the 
sodium derivative. 


Dimethoxydiketohydrindene, C,H,(OMe),<0>CH,, is produced on 


boiling the preceding compound, or even on digesting it with moist 
ether ; it crystallises from ether or light petroleum in needles having 
a silvery lustre, melts at 113—115°, and is soluble in the usual 
solvents ; dilute soda dissolves it, forming a sodium derivative. 
Anhydrobisdimethoxydiketohydrindene, 


O,H,(OMe), <<Go O=0<G Ofte, °C 


is obtained either on heating the preceding any ae some time 
above its melting point, or on boiling its solution in dilute acids; it 
crystallises from 50 per cent. acetic acid in yellow, microscopic needles, 
melts at 205°, dissolves in alkalis forming a red solution, gives a 
violet coloration with concentrated sulphuric acid, and does not 
dye with mordants. By heating this substance with fuming hydro- . 
chloric acid at 130°, the methyl groups are eliminated, a dark 
green substance being formed which has not yet been obtained pure, 
but is probably either tetrahydroxyanhydrobisdiketohydrindene or an 
anhydride of this substance ; it produces coloured lakes with mordants, 
those with the oxides of iron and aluminium being brown; in this 
respect, the compound resembles anthragallol, rufigallic acid, and the 
substance obtained by Kostanecki from diketohydrindene and proto- 
catechuic aldehyde (Abstr., 1897, i, 425). G. T. M. 


Metallic Derivatives of Dinitro-a-naphthol. By Tsomas H. 
Norton and H. Lowenstein (J. Amer. Chem. Soc., 1897, 19, 
923—927).—A study of these compounds indicates that the metal is 
without influence on the tinctorial properties of the colouring matter. 

Lithium dinitro-a-naphthoxide, C,,H,(NO,).* OLi, produced by boiling 
an excess of dinitro-a-naphthol with an aqueous solution of lithium 
carbonate, separates as a crimson powder soluble in water, alcohol, 
and ether, but insoluble in carbon bisulphide and benzene. 

Magnesium dinitro-a-naphthoxide, [C,,H;(NO,).*O],Mg, forms rosettes 
of red needles soluble in water, alcohol, and ether. 

Zine dinitro-a-naphthoxide, (C,H, (NO,), -O],Zn, crystallises either 
in reddish-yellow needles, or in reddish, x bidel plates. 

Copper dinitro-a-naphthowide, [C,,H,(N O,)."0],Cu, is a dark brown 
powder, and the most insoluble salt of the series. All these salts are 
anhydrous, and explode when heated. G. T. M. 


Amido-derivatives of Dinitro-a-naphthol, andits Chlorination. 
By Tomas H. Norton and Irwin J. Smitu (J. Amer. Chem. Soc., 1897, 
19, 927—930).—Trimethylamine-dinitro-a-naphthol, 

OH: C,,H,(NO,).,N Meg, 
prepared by boiling dinitro-a-naphthol with an aqueous solution of 
trimethylamine, crystallises from alcohol in lustrous, red needles melt- 
ing at 190°; it is soluble in water, alcohol, and ether, and insoluble in 
carbon bisulphide and benzene. 
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Aniline-dinitro-o-naphthol, OH*C,,H,(NO,),,.NH,*C,H,, prepared 
by heating together alcoholic solutions of dinitro-a-naphthol and 
aniline, crystallises in yellow needles melting at 129°; it is soluble in 
hot water, alcohol, and ether, and sparingly so in carbon bisulphide 
and benzene. 

Orthotoluidine-dinitro-a-naphthol, OH* C,,H,(NO,),,NH,*C,H,, erys- 
tallises in yellow, silky needles melting at 132°; it is more soluble 
than the preceding salt, 

Dimethylaniline-dinitro-a-naphthol, OH*C,,H,(NO,).,.NMe,*C,H,, 
melts at 115°, and is soluble in water, alcohol, and ether, but insoluble 
in benzene. 

Chlorination of dinitro-a-naphthol yields a dark yellow, viscous mass 
having no definite melting point ; it is free from nitrogen and contains 
13°7 per cent. of chlorine. G. T. M. 


Synthesis of Phenanthrene and Hydrated Phenanthrene 
Derivatives from 1-Naphthoic Acid. By Paut Rabe (Ber., 1898, 
31, 1896—1902).—1-Naphthoic acid, obtained by heating 1-naphtho- 
nitrile with a mixture of sulphuric and acetic acids, was converted 
into A,-dihydro-l-naphthoic acid by reduction with sodium amalgam 
in warm alkaline solution, and from the acid, ethylic A,-dihydro- 
l-naphthoate, boiling at 305—306° under 748 mm. pressure, was 
prepared ; by heating this for 48 hours with alcoholic sodium ethoxide 
and ethylic acetoacetate, and acidifying the product with dilute 
sulphuric acid, an oil was obtained which consisted largely of ethylic 
diketo-octohydrophenanthrenecarboxylate, 

H:CO-CH, > 

H: CH(COOEt)~ 
for after hydrolysis with alcoholic potash, it yields an oily acid which, 
when heated on the water bath, loses carbonic anhydride and forms 
diketo-octohydrophenanthrene. This melts and decomposes at about 
160°, and when distilled with zine dust yields an oil which presumably 
is crude phenanthrene, for it can be oxidised to phenanthraquinone ; 
the diketo-octohydrophenanthrene functions as a monobasic acid (the 
barium salt was analysed), so that fone of the ketonic oxygens is 
capable of transformation into enolic hydroxyl ; with diazobenzene 


chloride, it yields an orange phenylhydrazone which melts at 156°. 
C. F. B. 


Oil of Savin (Oleum Sabine), By Emiz Fromm (Ber., 1898, 31, 
2025—2031).—When fractionally distilled, oil of savin yields three 
fractions: the first comes over below 195°, and consists mainly of 
terpenes, which, on further fractionation, distil between 156° and 170°; 
the second fraction distils between 195° and 235°, and consists mainly 
of ethereal salts ; the third fraction passes over between 235° and 310°, 
and consists mainly of resins together with cadinene (Wallach, Abstr., 
1887, 596). The second fraction, when further fractionated, yields an 
oil passing over between 222° and 224°, and consisting of the acetate 
of an alcohol, C,)H,,*OH, which the author terms sabinol. Schimmel 
and Co. have previously stated that the oil contains the acetate of an 
alcohol, C,,H,,0. Sabinol is formed when the acetate (b. p. 222—224°) 
is hydrolysed with alcoholic potash, but is more readily obtained by 
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boiling the crude oil for half an hour with alcoholic potash, and then 
distilling in a current of steam ; the oil which passes over is rectified, 
and by repeated fractionation the alcohol is obtained as a colourless 
oil, with a faint odour, and boiling at 208—209°. The yield is about 
50 per cent. of the crude oil. Sabinol absorbs bromine, iodine, and 
hydrogen chloride, but crystalline products cannot be obtained. When 
treated with strong dehydrating agents, a small quantity of an oil, 
boiling at 175°, is obtained, together with a considerable quantity of 
resin. 

When the alcohol is oxidised in the cold with a neutral saturated 
solution of potassium permanganate as long as the latter becomes 
decolorised, a quantitative yield of a-tanacetogendicarboxylic acid, 
C,H,,0,, is obtained. This acid, when heated to about 240°, loses 
carbonic anhydride and yields a monobasic acid, C,H,,0, ; this can 
best be purified by dissolving it in sodium carbonate solution, and 
subsequently distilling, when it passes over at 229°. J.J.8. 


Orientation in the Terpene Series: Conversion of Mono- 
cyclic Terpenes into the Corresponding Derivatives of 
Benzene. II. By Apotr von Baryer and Victor VILLIGER (Ber, 
1898, 31, 2067—2079. Compare this vol., i, 442).—When sylvestrene 
dihydrobromide is brominated and then reduced with zinc dust and 
hydrochloric acid, or sodium and alcohol, a hydrocarbon is obtained 
which, when freed from unsaturated compounds by the aid of 
potassium permanganate, is identical with metacymene. 

The authors suggest the prefix gem (from “gem” twin) for com- 
pounds containing two alkyl groups attached to the same carbon atom ; 
for example, unsymmetrical dimethylsuccinic acid is termed gem- 
dimethylsuccinic acid. 

Eucarvone is obtained from carvone in the same manner as carone 
from dihydrocarvone, it is therefore probable that eucarvone differs 
from carone merely by a double linking, although the two compounds 
behave quite differently when oxidised. It has already been shown 
that carone, on oxidation, yields caronic acid or gem-dimethyltri- 
methylenedicarboxylic acid (Perkin and Thorpe, Proc., 1898, 107), 
whereas dihydroeucarvone or methyl-gem-dimethylcycloheptenone, 
when oxidised with a saturated solution of potassium permanganate, 
yields gem-dimethylsuccinic acid. It then follows that the gem- 
dimethyl group which is present in eucarvone is also present in 
dihydroeucarvone ; the presence of the double bond, however, prevents 
the determination of the constitution of the other part of the molecule. 
The ketone, when reduced with sodium and alcohol, yields dihydro- 
eucarvol. Dihydroeucarvonoxime hydriodide, when reduced with 
sodium and alcohol, yields dihydroeucarvylamine, but with zinc dust 
and an alcoholic solution of hydrogen chloride at 0°, yields tetrahydro- 
eucarvone, C,,H,,0, and this, when freed from unsaturated compounds 
by treatment with potassium permanganate, distils at 108—115° under 
a pressure of 20 mm. Its oxime does not crystallise, but its semi- 
carbazone, C,,H,,N,0, crystallises from ethylic acetate in fine needles 
melting at 191°, and is sparingly soluble in both ether and ethylic 
acetate. Tetrahydroeucarvone is not acted on by amylic nitrite and 
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hydrochloric acid, but the dihydroketone readily yields a bisnitroso- 
compound, 

The theoretical quantity of cold 4 per cent. potassium permanganate 
oxidises tetrahydroeucarvone to the ketonic acid, which is best purified by 
conversion into its semicarbazone, C,,H,,N,0, in the process of oxidation, 
about two-thirds of the ketone remains unaltered. The semicarbazone, 
which is sparingly soluble in the usual solvents with the exception of 
chloroform and acetic acid, crystallises from its warm ethylic acetate 
solution in long needles melting at 191°. The oxime, C,,H,.NO,, of 
the ketonic acid crystallises in transparent, glistening prisms melting 
at 101—102°. The ketonic acid regenerated from the semicarbazone 
could not be obtained in a crystalline form ; that it is a methyl ketone 
was proved by its reaction with sodium bromide. The chief product 
of the oxidation of the ketone with cold permanganate is gem-dimethyl- 
adipic acid, C,H,,0,, crystallising from an ethereal light petroleum 
solution in prisms melting at 87—88° (compare Tiemann, this vol., 
i, 374). When the ketone (5 grams) is heated on the water bath for 
18 hours with permanganate (66 grams) and water (1°5 litres), a 
mixture of acetic, oxalic, dimethylmalonic, and gem-dimethylsuccinic 
acids is obtained. 

A hydrocarbon ewterpene is obtained when dihydroeucarvol (100 
grams) is treated with phosphorus pentachloride (200 grams), and the 
chloro-derivative thus formed, after removal of the phosphorus oxy- 
chloride, is boiled with quinoline for half an hovr. This terpene boils at 
161—165°, and when oxidised with permanganate yields acetic, oxalic, 
and gem-dimethylsuccinic acids. 

Euterpene yields a dihydrobromide, which, when treated with 
bromine in the presence of iodine and then reduced in the manner 
previously described (this vol., i, 442), yields a hydrocarbon, 
1 : 2: 4-dimethylethylbenzene, boiling at 185—191°. The constitution 
suggested for euterpene is either 


CH,°CH : CH . 
oH, CMe: CH: 
J. J. 8. 


Citral. By Oscar Dorner (Ber., 1898, 31, 1888—1896).—The 
amount of citral present in various ethereal oils was determined by 
finding the amount of citrylnaphthacinchoninic acid, 

———-au,, 

CFS coon) ; les 

they would yield when heated with pyruvic acid and (-naphthyl- 
amine in alcoholic solution (Abstr., 1894, i, 261, 532). Of those oils 
in which citral is known to occur, none contain more than an in- 
considerable quantity, except lemon oil, from Citrus limonwm, which 
contains 7—8, and lemon-grass oil, from Andropogon citratus, which 
contains 80—82 per cent. 

The ketone obtained by the action of bleaching powder on lemon- 
grass oil and acetone in alcoholic solution, and “ inverting ” the pseudo- 
ketonethus obtained, by boiling it with a solution of sodium hydrogen sul- 
phate(Fritsche andCo,, English Patent, No. 26350), is shownconclusively 
to be nothing but the a-ionone of Tiemann and Kriiger (Abstr., 1893, 


, 


= i. a 
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i, 82; this vol., i, 376), mixed with a certain quantity of optically 
active terpenes and other substances not of an aldehydic nature 
(originally present in the lemon-grass oil), which confer optical 
activity on the mixture. As regards the reaction, the bleaching- 
powder is all destroyed in a few minutes, chloroform being formed ; 
at this stage, the lemon-grass oil is still unchanged, however, and it is 
only by the subsequent action of the calcium hydroxide contained in 
the bleaching powder that it is converted into the pseudoketone. 
C. F. B. 


Oil of Violets from Oil of Lemon-grass. By J. ZiEcLer (J. pr. 
Chem., 1898, [ii], 57, 493—495).—The author calls attention to the 
fact (English Patent, No. 26350/96, &c.) that he has prepared a ketone 
similar to, but different from, pseudoionone by heating lemon-grass oil, 
or, better, those fractions of it which contain but little citral, with 
acetone, bleaching powder, dilute alcohol, and a little cobalt nitrate. 
By boiling this product for several days with a solution of sodium 
hydrogen sulphite, it is possible to convert it into an isomeride, which 
resembles ionone, but is not identical with that substance; it has 
been put on the market as “artificial oil of violets.” C. F. B. 

[Nore sy AssTracTor.—Doebner (preceding abstract) appears to 
have shown that the two substances in question are nothing else than 
impure pseudoionone and ionone. The discrepancy awaits explanation. | 


Ionone from Lemon-grass Oil. By J. C. W. Ferrprmnanp 
Tiemann (Ber., 1898, 31, 2313—2329).—It is shown in this paper 
that citral is the only considerable aldehydic constituent of lemon- 
grass oil. The author replies in detail to the criticisms of Ziegler 
(preceding abstract) on his previous communications (this vol., i, 374). 

M. O. F. 


Amidoborneol. {By Paut DupEN and Atrrep E. Macintyre 
(Ber., 1898, 31, 1902—1904).—When amidocamphor (Claisen and 
Manasse, Abstr., 1893, i, 479) is reduced in boiling alcoholic solution 
with excess of sodium, it yields amidoborneol, C,,H,,NO, which melts 
at 187°, boils at 264° under a pressure of 751 mm., and shows a 
tendency to sublime ; it also crystallises with water, and then melts at 
about 90°. Its hydrochloride decomposes at 285°, the yellowish 
platinochloride at 272°, the aurochloride at 190°; the yellow picrolonate 
(Abstr., 1897, i, 314) melts and decomposes at 272°; the carbamide 
melts at 177°, the acetyl derivative at 170°; the methiodide decomposes 
above 270°. C. F. B. 


A Crystalline Heptacetin derived from Ouabin. By A.usert 
Arnaup (Compt. rend., 1898, 126, 1654—1656).— When finely- 
powdered anhydrous ouabin, C,,H,,0,., is gently warmed with acetic 
anhydride and a little zine chloride, it loses a molecule of water and is 
converted into a crystalline heptacetate, which analysis shows to have the 
composition: C,,H,,Ac,O,,. At the same time, a large proportion of 
an amorphous acetyl compound is produced, which is very soluble in 
alcohol and other solvents, and appears to be derived from a substance 
resulting from a more advanced dehydration of ouabin. The crystal- 
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line heptacetate is almost insoluble in water and in ether, slightly 
soluble in cold alcohol and acetic acid, readily in ethylic acetate, 
acetone, and hot alcohol. It crystallises in thin, rhombic, an- 
hydrous plates which melt and decompose rapidly at about 310°. 
The alcoholic solution is levorotatory, [a]p= —68°5° at 85°. The 
heptacetate is converted by hydrolysis with alkalis into an amorphous 
acid substance which resembles ouabaic acid in its properties, but 
differs from it in possessing a much lower rotatory power. This acid, 
when boiled with dilute mineral acids, yields an insoluble resin and a 
considerable quantity of rhamnose. From these results, it follows 
that the molecule of ouabin contains nine hydroxyl groups ; four of 
these belong to the rhamnose molecule, whilst the other five, con- 
nected in an as yet unknown manner, lose a molecule of water previous 
to the formation of the heptacetate. N. L. 


Jalapinolic Acid. By Nicozar Kromer (J. pr. Chem., 1898, [ii], 
57, 448—466).—Jalapic acid was prepared from false jalap resin, and 
boiled with dilute hydrochloric acid; the jalapinolic acid, C,,H,,0,, 
thus obtained was purified by converting it into its methylic or ethylic 
salt and recrystallising these first from light petroleum and then from 
ether ; they melt at 50—51° and 47—48° respectively, and solidify at 
43—42° and 41—40°; the purified acid melts at 67—68°, and is 
optically inactive ; the silver salt was analysed. 

When the ethylic salt is heated with acetic anhydride and sodium 
acetate, a monacetyl derivative is formed, which boils at 224—225° 
under 50 mm. pressure. 

Jalapinolic acid forms no additive product with bromine, but 
yields a liquid substitution product, which, however, was found not to 
be homogeneous. 

When the methylic salt is mixed with phosphorus iodide and the 
mixture is moistened with hydriodic acid and allowed to remain for 
24 hours, the product being finally reduced with zinc and hydrochloric 
acid in boiling alcoholic solution, an acid, C,,H,,0,, is obtained, melt- 
ing at 65—66°, solidifying at 63—62°, and having the character 
of a saturated compound; it is not identical with any of the acids 
of this composition already known. 

When the acid (1 mol.) is oxidised with potassium permanganate 
(4 atoms) in alkaline solution at 50°, methylethylacetic acid, sebacic 
acid, and an acid melting at 89—91°, and possibly isomeric with 
sebacic acid, are formed. 

Probably, then, jalapinolic acid has the constitution 

CHMeEt:CH(OH):C,,H,.*COOH. 7 
C. F. B. 


Lupulinic Acid. By Grore Bartn and Caru J. Lintner (Ber, 
1898, 31, 2022—2025).—Hop resin yields two crystalline substances 
having a bitter taste and a slightly acidic nature; they are termed 
a- and f-hop-bitter acids. The latter is identical with Bungener’s 
lupulinie acid, obtained by extracting lupulin with light petroleum. 
To remove all traces of waxy and resinous substances, the acid is 
repeatedly crystallised from light petroleum and finally from 90 per 
cent. methylic alcohol; from the latter solvent, it crystallises in 


ce * = ST }x—CC- aaa 
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glistening prisms which melt at 92° and become resinous on exposure 
totheair. The mean of ten analyses gave C= 75°0 ; H=9°17 per cent., 
which correspond with the formula C,,H,.0,; Bungener supposed the 
acid to have the formula C,,H,.0,, and in Beilstein’s handbook the 
double formula, C,,H,,O,, is given. Determinations of the molecular 
weight by the depression of the freezing point, the rise in boiling 
point, and titration with standard alkali, all give numbers closely 
approximating to the simple formula C,;H,,0,. 

The acid reduces ammoniacal silver solutions, and when oxidised 
with permanganate in alcoholic solution valeric acid is formed ; it 
does not give crystalline derivatives with phenylhydrazine, semicarb- 
azide, or hydroxylamine. The authors believe that both the above 
a- and B-hop-bitter acids are derived from the terpenes, and stand in 


close relationship to the other ingredients of the oil of hops. 
G. T. M. 


Yohimbine. By OserwartuH (Virchow’s Archiv, 1898, 158, 
292—-305).—An extract of the acid of the rind of the yohimbehe has 
been recommended as an aphrodisiac. Two substances named yohim- 
bine and yohimbenine have been separated from it. The physiological 
action of the latter is weaker than, but is otherwise similar to, that of 
theformer. Yohimbine is an alkaloid melting at 234° ; its hydrochlor- 
ide melts at 287°. It produces paralysis of the nervous system after 
preliminary convulsions. It weakens, then stops the heart ; blood 
pressure falls. Death is produced by paralysis of the respiratory 
apparatus, (Compare this vol., 1,455.) W. D. H. 


Lichens and their Characteristic Constituents. By OswaLp 
Hesse (J. pr. Chem., 1898, [ii |, 57, 409—447. Compare this vol.,i, 531), 
—Parmelia perlata (L) Ach. = Imbricaria perlata Korber.—A specimen 
from the neighbourhood of Stuttgart contained atranorin only. Another, 
from American cinchona bark, contained usnic acid and atranorin, and 
a little vulpic acid ; the atranorin was erroneously described as a new 
substance, parmelin, in an earlier paper (Abstr.,1895, i, 299). A third 
specimen, from Java cinchona bark, contained atranorin and lecanoric 
acid ; the varieties with grey thallus contained very little of this acid, 
those with a greenish-grey thallus, which become coloured by bleaching 
powder solution, contained more. In one sample, the atranorin was 
found to be accompanied by a new substance, perlatin, C,)H,,0;(OMe),, 
which can be dissolved out with alcohol. This crystallises in pale 
yellow prisms ; hydriodic acid eliminates the methyl from it, forming 
crystalline norperlatin, which begins to sublime at 250° and melts at 
274° and has not the character of an acid. 

P. physodes (L) Ach. =P. ceratophylla (Wallroth) = Imbricaria phy- 
sodes Koérber, from the neighbourhood of Stuttgart.—From the ethereal 
extract, atranorin and capraric acid first crystallised, extraction with 
potassium hydrogen carbonate solution dissolving out the latter. 
By extracting the ethereal mother liquor with potassium hydrogen 
carbonate solution, capraric acid (see under P. caperata) and physodic 
acid were obtained, and were separated by treatment with lime- 
or strontia-water, which yield insoluble salts with capraric acid. Final 
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evaporation of the ethereal solution yields an amorphous substance, 
physol, C,,H,,0,, which melts at about 145°, contains no methoxyl, has 
the characters of an alcohol, and, in alcoholic solution, oxidises spontane- 
ously to physodic acid. Physodic acid, probably C,,H,,0,(OH),*COOH, 
which melts and decomposes at 190—192°, contains no methoxy] ; it 
forms a diacetyl derivative melting at 158°, and a series of ill-defined 
salts. When boiled with baryta solution, it loses carbonic anhydride, 
and yields a product obtained only as a reddish syrup, whilst prolonged 
boiling with alcohol, ether, or other organic solvents converts the acid 
into an amorphous isomeride. The ceratophyllin formerly found in 
this acid was methylic betorcinolearboxylate, and had been formed by 
the action of the hot sodium carbonate solution on the atranorin. The 
substance described as physodin was probably slightly impure capraric 
acid, 

P. caperata (L.) Ach.=Imbricaria caperata, Korber, from Stuttgart 
and Heidelberg.—From the ethereal extract, capraric acid separated 
first, mixed with usnic acid, which could be dissolved out with benzene; 
caperatic acid remained in solution. In specimens that had grown on 
oak trees, caperin and caperidin separated out in addition ; these remain 
when the whole mixture is extracted with potassium carbonate solu- 
tion, and can be crystallised from alcohol or benzene, from which 
the caparidin separates first. Capraric acid, C,.H,s0,(COOH),, 
crystallises in white needles, which begin to decompose at about 240° ; 
the amorphous bariwm salt was analysed. When treated with boiling 
acetic anhydride, the acid yields an amorphous anhydride, C,,H,.0,, ; 
and if boiled with alcoholic potash, a substance is formed which loses 
carbonic anhydride when heated with hydrochloric acid, yielding 
capranic acid, presumably C,,H,,O,9, and this, when dried at 100°, 
loses water and forms capranide, C,,H;,0O,,. Caperatic acid, 
COOMe:C,,.H,.0,(COOH),, is crystalline, and melts at 132°; the 
amorphous bariwm and silver salts were analysed ; when heated with 
acetic anhydride, it forms an anhydride, caperatide, which is crystalline 
and melts at 47°; when heated with hydriodic acid, it loses methoxy], 
and forms tribasic norcaperatic acid, which melts at 138°, crystallises 
with 2H,O, and perhaps contains two hydroxy! groups ; the amorphous 
barium salt of this acid was analysed, Caperin, C,,Hg Oz, is a erystal- 
line substance which melts at 243°, and has a very inert character ; 
neither strong sulphuric, nitric, nor hydriodic acid reacts with it. 
When heated for 24 hours with absolute alcohol at 150°, it forms 
dicaperin hydrate, Cz.H,90g,+H,O, which melts at 227—228°, and 
when a solution of caperin in benzene is evaporated rapidly, dicaperin, 
C,.H,)0,, melting at 248—250°, is deposited in slender needles. 
Molecular weight determinations in chloroform solution, by the boiling 
point method, show that this substance dissolves at first with the 
double molecular weight, but after a time suddenly dissociates into 
caperin ; any further quantity of dicaperin now added to the solution 
is at once dissociated. Caperidin, C,,H,,0,, is crystalline and melts 
at 262°; it is also a chemically inert substance. 

P. conspersa (Ehrh.) Ach.=Jmbricaria conspersa Korber.—Usnic 
acid, and another acid not identified and possibly identical with Zopf’s 
salazinic acid (this vol., i, 90). 


ORGANIC CHEMISTRY. 681 


Physcia stellaris (L.) f. adscendens (Fr.) Th. Fr.—Atranorin only 
(compare Zopf, P. tenella, Abstr., 1896, i, 103). 

Xanthoria parietina (L.) Th. Fr. = Parmelia parietina (Ach.), Physcia 
parietina (Nyl.).—The physciol and physcianin previously found in 
this lichen (Abstr., 1895, i, 300) were not present originally, but were 
formed by the action of the hot sodium carbonate solution on the 
atranorin. Atranorin predominates in pale yellow to green specimens 
that have grown in the shade and in moist places; physcion in bright 
yellow specimens. Heating with hydriodic acid, or with a mixture of 
hydrochloric and acetic acids, eliminates methyl from physcion, forming 
protophyscion. The further action of hydriodic acid leads to the 
formation of protophyscihydrone, C,,H,,0,, which is also the product 
of the action of zinc powder on protophyscion. Prolonged heating with 
methyl alcoholic potash and methylic iodide converts physcion into 
two isomeric methylphyscions, C,,H,Me,O,; the a-compound is yellow 
and melts at 205°, whilst the 8-compound is red, melts at 178°, and is 
more soluble than the other in acetic acid. 

X. lychnea (Ach.) Th. Fr.—Physcion only. 

X. Candelaria (Ach.) from Berchtesgaden, Brand in the Vorarlberg, 
and Stuttgart.—Physcion only. 

Candelaria concolor (Dicks.) Th. Fr., from Stuttgart, &e.—Dipulvic 
acid, C,,H.,.O, ; this forms red needles and melts at 211°; heated with 
acetic anhydride, it yields yellow pulvic anhydride, C,,H,,O0,, melting 
at 214°, and after crystallisation from benzene, at 220°. The calycin 
found by Zopf (Abstr., 1895, i, 298) was dipulvic acid ; the ethylpulvic 
acid (this vol., i, 90) was formed by the action on the dipulvic acid of 
small quantities of alcohol present in the ether used. 

Sticta pulmonaria (L.) Schaerer.—Protocetraric acid. 

Nephromium levigatum (Ach.) Nylander, and NV. tommentosum 
(Hoffm.) Nylander, from Nyborg in Finmark.—The ether extract 
leaves a residue from which light petroleum removes a wax-like 
substance ; when what remains is crystallised from benzene, usnic acid 
crystallises first, and then a new substance, nephrin, which melts at 
168° and appears to be a diterpene hydrate, C,,H,,. + H,O. 

NV. lusitanicum (Schaerer) from the island of Miquelon and from 
Brittany.—The ether extract gave a residue which was recrystallised 
from acetic acid; nephrin separated first, and then a new substance, 
nephromin, C,,H,,0,(=C,,N,0,;OMe?), mixed with some wax, which 
was removed with light petroleum. Nephromin, which is ochre-coloured, 
melts and decomposes at about 196°. With alkalis, it forms red solu- 
tions, in which it ultimately becomes transformed into an amorphous 
substance ; it is closely related to physcion. 

Gasparrinia medians (Nylander) = Physcia medians (Nyl).—Calycin 
and rhizocarpic acid ; no ethylpulvic acid (Zopf, Abstr., 1895, i, 298), 

G, elegans (Lk.) Tornab.= Amphiloma elegans Kérber = Physcia 
elegans Nylander, from the neighbourhood of Stuttgart and of Salzburg, 
and from the Vorarlberg.—-Physcion only. 

G. murorum (Hoffm.) Tornab.= Amphiloma murorum Kéorber, from 
Stuttgart.—Physcion only. 


G, decipiens Arnold, from Stuttgart.—Physcion only. 
C, F. B. 
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The Chemistry of Chlorophyll. By G. Bop (J. pr. Chem., 1898, 
[ii], 57, 488—493). A reply to Marchlewski (this vol., i, 536). 


Colouring Matter of Cochineal. By Cart LIEBERMANN (Ber, 
1898, 31, 2079—2084).—Carminic acid is probably an indene deriva- 
tive having the composition C,,H,.0,, (compare Abstr., 1897, i, 539 
and 540); the author is engaged in the study of its derivatives, and 
of its products of decomposition. The acid, which is itself readily 
soluble in water, readily passes into insoluble colouring matters, the 
change being accompanied by an elimination of water and an increase 
in molecular complexity ; this change is characteristic of the keto- 
indene series (Abstr., 1887, 587, and 1889, 1067). With a view to 
studying the properties of similarly constituted compounds, the author 
condenses dibromindone with diethylic malonate in the presence of 
sodium ethoxide. The condensation product which results from the com- 
bination of dibromindoneand diethylic malonate, in molecular proportion, 
is provisionally termed diethylic bromindonemalonate ; it crystallises 
from dilute alcohol in yellow leaflets and melts at 129—130°. Purple 
colorations are developed with alcoholic and aqueous alkalis, but it does 
not dye wool either with or without mordants. Its constitution may be 


either O,H,< Gy >C-CH(COOEt), or COCO FF If >C*CH(COOEt), 


Ki Lthylic bromindoneacetoacetate, C,H, Br0,. is similarly prepared, 
melts at 80—82°, and gives similar ‘colorations = alkalis. 


Neither Roser’s hydroxybromindone, C,H CO! OH) >CBr, nora-, nor 


8-bromocarmin yield colouring matters with diethyl malonate. 
G, T. M. 


Ethereal Indoxylates. By Danie, VorLanpEr and Rupotr yon 
ScHILuine (Annalen, 1898, 301, 349—352. Compare Blank, this 
vol., i, 589).—Ethereal salts of i ilaegyints aja acid are con- 


verted into ethereal indoxylates, CHL Gone COOR, when 


gently heated with sodium ethoxide. 

Dimethylic phenylglycine-orthocarboxylate crystallises in elongated 
leaflets, and melts at 97° ; the diethylic salt melts at 75°, On heating 
these compounds, dissolved in benzene or ether, with sodium ethoxide, 
the corresponding salts of indoxylic acid are formed. 

Methylic indoxylate melts at 155—157°. M. O, F. 


The Base prepared by E. Fischer from Methylketol and 
Methylic Iodide. By Karu Brunner (Ber., 1898, 31, 1943—1949. 
Compare this vol., i, 384; also Plancher, this vol., i, 536).—Just as 
Fischer’s base is obtainable from methylisopropylmethylphenylhydr- 
azone, the hydriodide of 1’-phenyl-3’: 3’-dimethyl-2’-methyleneindoline, 
OH, <ypo>c:0H,, is produced by the action of alcoholic hydrogen 
iodide on methylisopropyldiphenylhydrazone. 

The hydriodide, C,,H,,N,HI, which crystallises from boiling 90 per 
cent. alcohol in pale yellow prisms, melts at 192°, and decomposes 
at 195°, evolving gas. The salt dissolves with difficulty in cold water, 
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but is freely soluble in hot water, forming a turbid solution. 
1'-Phenyl-3' : 3'-dimethyl-2'-methyleneindoline boils at 183—185° under 
a pressure of 32 mm., and does not solidify at -10°. It is a colour- 
less oil having a spice-like odour, and resembles Fischer’s base, not 
only in the property of becoming magenta red when exposed to 
air, but also in the formation of a yellow, oily precipitate gradually 
becoming crystalline, which is produced when ferric chloride is added 
to the solution in hydrochloric acid. The picrate forms yellow leaflets, 
and melts at 111°; the swlphate crystallises in needles, and melts at 


206°, above which temperature it decomposes and evolves gas. 
M. O, F. 


Condensations of Isatic Acid with Formation of Deriva- 
tives of Cinchonic Acid. By C. EncetHarp (J. pr. Chem., 1898, 
[ii], 57, 467—484. Compare Pfitzinger, this vol., i, 207).—Isatic acid, 
NH,°C,H,*CO-COOH, prepared by boiling isatin with 30 per cent. 
potash, condenses with dibenzyl ketone when the latter and some 
alcohol are added to the alkaline solution of isatice acid, and the whole 
is boiled for several hours. The product is 3’-phenyl-2'-benzylquinoline- 
4’-carboxylic acid [quinoline-4’-carboxylic acid = cinchonic acid] ; it melts 
at 293—295°, and has feeble basic, but more pronounced acid properties ; 
its silver salt was analysed ; when heated alone or with soda lime, it 
yields 3’-phenyl-2'-benzylquinoline as an oil; its orange-yellow platino- 
chloride melts at 208°, and crystallises with 2H,0O. 

With ethylic benzoylacetate, isatic acid condenses, in alkaline solution 
at the ordinary temperature, to 2’-phenylquinoline-3' : 4'-dicarboxylic acid, 
which melts at 193—194°, and crystallises with 2H,O ; the si/ver salt 
was analysed. 

With levulinic acid, isatic acid condenses in boiling, alkaline solution 
to 4’-carboxy-2'-methylquinoline-3'-acetic acid, . 


OH <OOONS0-CH, COOH ; 


this begins to decompose at about 280°; the silver salt was analysed. 
When distilled with soda-lime, the acid yields 2’: 3’-dimethylquinoline 
(Rhode, Abstr., 1887, 974 ; 1889, 523). As the CH,-group in levu- 
linic acid standing at the end of the chain has not reacted, probably 
the same would hold for acetoacetic acid, and if so, the compound 
prepared by Pfitzinger from this acid and isatic acid would be 
2'-methylquinoline-3’: 4’-dicarboxylic acid, and not the 2’: 4’-dicarb- 
oxylic acid, 

Paramethylisatic acid reacts with ethylic acetoacetate in cold 
alkaline solution, and the 3 : 2’-dimethyl-3’: 4’-dicarboxylic acid thus 
formed melts at 233—234°; its silver salt, with 2H,O, is very hygro- 
scopic. 

Isatic acid in cold alkaline solution condenses with ethylic acetone- 
dicarboxylate, forming 3/(or 4’)-carbosxy-2'-methylquinoline-2'-acetic 
acid, carbonic anhydride being liberated. The acid, which is pale 
yellow, melts at 228—229° and crystallises with 1H,O ; the silver 
salt was analysed. 

Attempts to prepare quinoline-2’: 3’; 4'-tricarboxylie acid, by con- 
densing isatic acid in alkaline solution with ethylic oxalacetate, and 
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by oxidising Pfitzinger’s methylquinolinedicarboxylic acid with chromic 
and sulphuric acids, were unsuccessful. In the first case, the oxal- 
acetate was decomposed and the isatic acid remained unchanged ; in 
the second, most of the dicarboxylic acid was completely oxidised and 
the rest remained unchanged. C. F. B. 


Synthesis of d- and /-Ethylpiperidine. By Apo.tFr GUNTHER 
(Ber., 1898, 31, 2134—2142).—Ethylic y-phenoxypropylethylmalonate, 
OPh-CH,*CH,*CH,* CEt(COOEt),, prepared by acting on ethylic y- 
phenoxypropylmalonate with sodium and ethylic iodide, forms a 
colourless syrup boiling at 227—230° under a pressure of 22—23 mm, 
y-Phenoxypropylethylmalonic acid, OPh:C,H,*CEt(COOH),, is formed 
when the ethylic salt is treated with potash ; it dissolves readily in 
the ordinary solvents with the exception of water, and crystallises 
from ether in fine, prismatic needles which melt at 89—90°, and 
rapidly loses carbonic anhydride at 140—200°. A solution of the 
ammonium salt gives a white precipitate with calcium chloride, and a 
bright green, indistinctly crystalline precipitate with copper sulphate ; 
the copper salt melts and decomposes at 231—233°, whilst the silver 
salt forms a white, amorphous powder. 

5-Phenoxy-a-ethylvaleric acid, OPh:C,H,* CHEt-COOH, formed from 
phenoxypropylethylmalonic acid when it is heated at 140—200°, boils 
at 322—323° and forms stellate groups of needles melting at 60—63° ; 
it dissolves readily in alcohol and ether, and may be crystallised from 
light petroleum. When heated with lead thiocyanate at 200—220°, 
it yields d-phenoxy-a-ethylvaleronitrile, OPh:C,H,*CHEt*CN, which 
boils at 315—317°. 

e-Phenoxy-B-ethylamylamine, OPh:C,H,* CHEt:-CH,:NH,, obtained 
by reducing phenoxyethylvaleronitrile with sodium and alcohol, has 
the odour characteristic of fatty amines, and yields a semi-crystalline 
hydrochloride, and a picrate, C,,H,,O,N,; this crystallises in fine, 
lemon-yellow needles, and melts at 104—106° to a reddish-yellow, 
transparent liquid which, on cooling, sets to a mass of leaflets. 

«-Chilor-B-ethylamylamine, C,H,Cl‘;CHEt:NH,, is formed when the 
hydrochloride of phenoxyethylamylamine is heated with hydrochloric 
acid at 100° during 20 hours. The picrate, C;H,,CIN,C,H,N,O,, crys- 
tallises in fine, yellow needles melting at 145°; the platinochloride, 
(C,H,,NCl),PtCl,, forms microscopic, yellow needles which blacken 
at 225°, and decompose at 242—244°. 

When chlorethylamylamine is heated with excess of potash in closed 
vessels on the water bath, it loses hydrogen chloride and yields B-ethyl- 
piperidine ; this is isolated by steam distillation, neutralisation of the 
distillate with hydrogen chloride, and evaporation to dryness. The 
hydrochloride thus obtained, as well as the picrate and platinochloride, 
have the same melting points and properties as those formed from 
Stoehr’s base (Abstr., 1892, 628). The free base is a transparent, 
limpid liquid of coniine-like odour, boiling at 154—155° ; it fumes in 
the air and has a sp. gr. = 0°871 at 16°/4°. Its physiological properties 
resemble those of §-propylpiperidine (Abstr., 1897, i, 437), but are 
much less marked. 

The resolution of B-ethylpiperidine into its optical antipodes was 
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accomplished by Marckwald’s method (Abstr., 1896, 42). 1-8-Ethyl- 
piperidine d-hydrogen tartrate crystallises in fine tablets or needles, and 
melts to a brown liquid at 169—170°. 1-8-Hthylpiperidine boils at 
155° and has a rotation [a], = —4°51° at 15°; its hydrochloride forms 
silky needles and melt at 142°. d-8-Hthylpiperidine |-hydrogen tartrate 
forms plates which turn to feather-like crystals, and melt at 174° to 
a brown liquid. d-8-Hthylpiperidine is dextrorotatory, and affords a 
hydrochloride which melts at the same temperature as that made from 
the levo-base. A. L. 


Some Bases Derived from Piperidine. By Gustave ANDRE 
(Compt. rend., 1898, 126, 1797—1799).—Ethylenedipiperidine, 
C,H,(C;NH,,),, and also the dihydrobromide of this base, have been 
already described by Briihl. The dihydrochloride, which is readily 
formed by the action of ethylenic chloride on piperidine, crystallises in 
fine needles, and when boiled with aqueous potash, is converted into 
ethylenedipiperidine ; the latter is also easily prepared by boiling 
a mixture of ethylenic bromide (1 mol.) and piperidine (2 mols.) with 
excess of aqueous potash in a reflux apparatus. Ethylenedipiperidine 
was thus obtained as a colourless oil having a faint odour of piperidine ; 
it boils at 261° under a pressure of 760 mm., and hasa sp. gr. = 0°9364 
at 0°. Briihl describes this base as becoming solid at 4°, but the 
author was unable to solidify it even at — 23°. Ethylenedipiperidine 
readily combines with water to form a hydrate of the composition 
\,H,(C;NH,,).+3H,O, which melts and dissociates on heating. 
Attempts were made to prepare a base isomeric with ethylene- 
dipiperidine by the action of ethylidenic chloride or bromide on 
piperidine. The products obtained appear, however, to be mixtures of 
various compounds, and such a base, if it exists at all, is probably 
very unstable. 

Methylethylenedipiperidine, C,NH,.*CHMe-CH,°C,NH,,, obtained 
by the action of aqueous potash on a mixture of propylenic bromide 
with piperidine, is an oily liquid boiling at 268—269° under a pressure 
of 745 mm., and having a sp. gr. = 0°9225 at 16°; it does not solidify 
when cooled to the temperature of boiling methylic chloride. It is 
nearly insoluble in water, but forms with it a crystalline hydrate 
which is only stable at a low temperature. 

Trimethylenedipiperidine, CH,(CH,*C;NH,,)., which has been pre- 
viously prepared by Téhl, was obtained by the action of trimethylenic 
bromide on piperidine in presence of potash, as a liquid boiling at 
278—279° under a pressure of 752 mm., and having a sp. gr. = 0°9183 
at 16°; it does not solidify at —23°. When shaken with a little 
water and cooled, it forms a crystalline hydrate of the composition 
C,H,(C;NH,,). + 8H,O, which dissociates at the ordinary temperature. 

Trimethylenoldipiperidine, OH*CH(CH,°C,;H,,),, is obtained when 
a-dibromhydrin is warmed with piperidine in presence of aqueous 
potish ; it boils at 171—172° under a pressure of 15 mm., and has a 
sp. gr. = 0°9812 at 15°. 

Methylolethylenedipiperidine, C,;NH,)*CH,*CH(CH,°OH)-C,NH,,, 
from f-dibromhydrin and piperidine, boils at 178—180° under a 
pressure of 23 mm., and has a sp. gr, =0°9877 at 15°, It resembles 
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the preceding compound in forming a well-crystallised platinochloride, 
and in not yielding a hydrate by prolonged agitation and cooling with 
water. N. L. 


Syntheses in the Piperidine Series. By Frerrx B. Aurens (Ber, 
1898, 31, 2272—2276. Compare Abstr., 1897, i, 368).—The base, 
_ C©,,H,,N., obtained by the electrolysis of nitrosopiperidine yields a 

dithiocarbanilide, C,,H,,N,(CS*-NHPh),, melting at 183°, and an oily 
monobenzoyl derivative, which, on further treatment with benzoic or 
acetic anhydride, gives rise to tarry products. Two isomeric bases, 
C;H,,N, differing markedly from piperidine, are produced from the 
above diamine, on reduction with tin and hydrochloric acid ; the a-base, 
its salts, and its benzene sulphonamide are oily, whilst the f-base | 
and its derivatives are solids, the benzenesulphonamide melts at 160°. 

Amido-acids are also produced by the electrolytic oxidation of 
nitrosopiperidine in sulphuric acid ; an acid which was not definitely 
characterised has been previously mentioned, and a second acid has 
now been obtained by treating the product of electrolysis with barium 
hydroxide and carbonic anhydride successively, evaporating to dryness 
the filtrate from the barium carbonate, and liberating the acid with 
sulphuric acid. Neither the acid nor its metallic salts could be ob- 
tained crystalline, but a well-defined platinochloride crystallising from 
water in yellow leaflets, and melting at 170°, indicates that the acid is 
an amidovaleric acid. 

Two volatile bases are also produced in this reaction, and are dis- 


tilled off from the above product of electrolysis after it has been 
rendered alkaline with barium hydroxide; they are separated by 
means of their aurochlorides. Both of these‘salts have the composi- 
tion (C;H,,N),HAuCl,; the less soluble melts at 206°, and the free 
base is found to be identical with piperidine ; the more soluble auro- 
chloride melts at 213°. G. T. M. 


Electrolysis of Nitroso-a-pipecoline and Nitrosotetrahydro- 
quinoline. By Ricuarp Wipera (Ber., 1898, 31, 2276—2278. 
Compare previous abstract).—A solution of nitroso-a-pipecoline in 30 
per cent. sulphuric acid, electrolysed at the anode of an electrolytic 
cell, yields an amidocaproic acid of unknown constitution ; its hydro- 
chloride melts at 196°, and its platinochloride at 204°. 

When the product of electrolysis is rendered alkaline and steam dis- 
tilled, the distillate contains ammonia, a-pipecoline, and an oily 
diamine, which yields a monothiocarbanilide, C,,H,,N,*CSNHPh, 
melting at 116°. 

The electrolysis of nitrosotetrahydroquinoline at the anode yielded 
only tetrahydroquinoline. G. T. M. 


Syntheses in the Piperidine Series. III. By Ferix B, AnRENS 
(Ber., 1898, 31, 2278—2280).—It is well-known that pyridine bases 
are converted into derivatives of dipyridyl under the influence of 
sodium. The author has found that when the metal is suspended in 
a solution of nitrosopiperidine in dry ether, y-dipiperidyl is produced, 
along with a small proportion of piperylhydrazine. Benzoylpiperidine 
yields piperidine, benzoic acid, and two compounds having the em- 
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pirical formule of benzoyldipiperidyl and dibenzoyldipiperidy] re- 
spectively. M. O. F. 


aaa'a-Tetramethyldipyridyl. By Franz Hutu (Ber., 1898, 31, 
2280—2282).—2 : 6-Dimethylpyridine resists the action of metallic 
sodium at the temperature of boiling water, but when heated with it 
in sealed tubes at 180—200° during 8—10 hours, yields aaa‘a’-tetra- 
methyldipyridyl, C,,H,,N., which crystallises from boiling water in 
long, white needles, and melts at 148—149°. The platinochloride 
crystallises in long, reddish-yellow needles, and does not melt 
below 280°; the picrate also forms long, yellow needles, and 
blackening at 230°, intumesces at 273°. The aurichloride and mer- 
curichloride decompose at 216° and 280° respectively. Dipyridyltetra- 
carboxylic acid, C,,H,,.N.(COOH),, is obtained on oxidising tetra- 
methyldipyridyl with potassium permanganate. M. O. F. 


Synthetical Alkines of the Pyridine and Piperidine Series, 
By AvBert Lapensure [and in part MeIssNer and THEopor] (Annalen, 
1898, 301, 117—153).—1-Methylpipecolylalkine [1-methy]-2-hydroxy- 
ethyl] piperidine], C8 <oH aa 2>CH:CH,:CH,: OH, was first pre- 
pared by the author (Abstr., 1890, 67) from a-pipecolylalkine, the 
reduction product of a-picolylalkine, obtained by the action of form- 
aldehyde on a-picoline. A substance of the same composition was 
subsequently obtained by Lipp (Abstr., 1892, 1245), who submitted 
1-methyltetrahydropicoline to the action of formaldehyde, and reduced 
the product ; the fact that the two compounds are not identical was 
ascribed to the presence of impurities in the specimen prepared by 
Ladenburg. The latter, however, showed that this could not be the 
true explanation (Abstr., 1893, i, 426), and subsequently suggested the 
influence of asymmetric nitrogen as the cause of isomerism (Abstr., 
1897, i, 437). This view must in turn be abandoned, the author having 
found that the two alkines are structurally different, the action of 
formaldehyde on 1-methyltetrahydropicoline yielding 1 : 2-dimethyl-3- 


hydroxymethyl-A?-tetrahydropyridine, CH. <a ‘OH). CH NMe, 


instead of 1-methy]-2-hydroxyethyl-A?- ‘enictediinttiin * (Abstr., 
1897, i, 229). 

A detailed account is given of several compounds described in the 
author’s first paper on this subject (Abstr., 1890, 67), along with new 
bases of the same type. 

1-Hthylpipecolylalkine {1-ethyl-2-hydroxyethylpiperidine], 

CH,°NEt -r 

CH <on:. oH,7 OH CH, CH,:OH, 
is prepared by heating pipecolylalkine with an aqueous solution of 
potassium ethyl sulphate ; it is a colourless, viscous liquid, which boils 
at 241°5 (corr.), and has the sp. gr. = 0°9766 at 17°. The mercuri- 
chloride crystallises in colourless rhombohedra, containing 3H,O, and 
melts at 180—181°. The platinochloride of the ethylammonium base 
crystallises in small, orange prisms, and melts at 210°. 


1 : 2-Hthylvinylpiperidine, OH,<C41?. opp > CHCH:CHy,is obtained 
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by heating a solution of the alkine in glacial acetic acid with concen- 
trated sulphuric acid at 175—180°; it boils at 173—178° under a 
pressure of 754mm. The platinochloride melts at 205°5°. 

Propylpipecolylalkine [2-hydroxyethyl-|-propylpiperidine|, C,,)H,,NO, 
is a viscous liquid which boils at 246°, and does not solidify at — 14°; 
it has a sp. gr. =0°9578 at 20°/4°. The mercurichloride and platino- 
chloride of the methylammonium base melt at 157° and 194°5° respec- 
tively. 1-Jsopropylpipecolylalkine [2-hydroxyethyl-1-isopropylpiperidine | 
boils at 235—239°, and has a sp. gr.=0°9597 at 20°; the mercur- 
chloride and platinochloride of the methylammonium base melt at 198° 
and 182° respectively. 

1-Benzylpipecolylalkine [1-benzyl-2-hydroxyethylpiperidine], C,,H,,NO, 
boils at 318—321°, and has a sp. gr.=1:0343 at 4°. 1-Methylpipe- 
colylmethylalkine | 1-methyl-2-B-hydroxypropyl piperidine], C,H,,NO, is a 
strongly alkaline liquid which solidifies in liquid air, and melts in solid 
carbonic anhydride; the mercurichloride and platinochloride melt at 
150—155° and 203—204° respectively. 

1 : 3-Methylethylpiperidine, C,H,,N, is prepared by reducing with tin 
and hydrochloric acid the base erroneously described by Lipp as 
methylvinylpiperidine (Abstr., 1897, i, 230) ; it is a colourless liquid 
having the odour of piperidine, boils at 153°1° (corr.) under a pressure 
of 756 mm., and has a sp. gr. = 0°8394 at 0°. The hydrochloride crystal- 
lises in long, colourless prisms, and melts at 174—176°; the auri- 
chloride forms needles, and melts at 104—105°. Distillation of the 
hydrochloride in an atmosphere of hydrogen chloride yields f-ethyl- 
piperidine, from which £-pyridine is obtained on distilling the hydro- 
chloride with zinc dust. M. O. F. 


Hydrogenisation of Nicotyrine. By Amfé Picrer and PIERRE 
Creépreux (Ber., 1898, 31, 2018—2022).—The authors endeavour to 
accomplish the final stage in the synthesis of nicotine by the partial 
hydrogenisation of nicotyrine, the methiodide of which has been syn- 
thetically prepared (Abstr., 1895, i, 627). 

Iodonicotyrine, produced on shaking nicotyrine with a solution of 
iodine in dilute soda, acidifying with acetic acid, and again rendering 
alkaline, separates in colourless needles, and can be purified by distil- 
lation with steam ; it melts at 110°, and dissolves readily in alcohol, 
benzene, and ether. Its alcoholic solution produces a green coloration 
with pine-wood moistened with hydrochloric acid. Like nicotyrine, 
it is a monacidic, tertiary base ; the picrate melts at 124°, the platino- 
chloride at 171°, the mercurichloride at 155°, and the methiodide at 
196—197°. 

Dihydronicotyrine (1-methyl-2-pyridyldihydropyrroline), resulting 
from the reduction of iodonicotyrine with zinc and hydrochloric acid, 
is a liquid boiling at 248° (corr.) which in all its properties greatly 
resembles nicotine ; it is strongly alkaline, and behaves as a diacidic 
hase, The platinochloride, C,,H,,N,,H,PtCl,, has no definite melting 
point, the picrate melts at 156°; the methiodide does not crystallise, 
but the corresponding platinochloride, C,,H,,N,,Me,PtCl,, melts at 
240—242°. The base gives no colour reaction with the pine-wood, 
but decolorises permanganate in acid solution, 
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The authors have not succeeded in obtaining nicotyrine from 
nicotine. G. T. M. 


Derivatives of 3’-Ethyllepidine (4’-Methyl-3’-ethylquinoline). 

By Henprick Byvanck (Ber., 1898, 31, 2143—2154).—(2 or 4)- 
; CMe: CEt 

Amido-2'-hydroxy-4'-methyl-3'-ethylquinoline, NH, C.H,<y— 0-OH’ 


obtained by heating together metaphenylenediamine and ethylic ethy]- 
acetoacetate in sealed tubes at 165—170°, crystallises in fine, shining, 
colourless needles, and melts and decomposes at 277—284°; it is 
sparingly soluble in benzene and ether, but dissolves readily in ethylic 
and methylic alcohols, yielding solutions with a beautiful, blue fluores- 
cence. It possesses both basic and acidic properties, dissolves readily in 
dilute sulphuric acid, and is reprecipitated by sodium carbonate. The 
hydrochloride crystallises in radiate groups of needles; the nitrate in 
hard prisms; and the cadmiochloride in bundles of long needles; 
the zincochloride and mercurichloride crystallise in brownish prisms. 
Ferric chloride produces a brown precipitate in solutions of the base. 
(2 or 4)-2'-Dihydroay-4'-methyl-3'-ethylquinoline, 
; CMe-CEt 
OH: 0,H;<x—¢.on? 

is formed on heating a solution of diazohydroxyethyllepidine ; its 
salts readily dissociate on treatment with water. It is insoluble in 
ether, slightly soluble in benzene and light petroleum, but dis- 
solves readily in methylic and ethylic alcohols. It separates from 
chloroform, in which it is somewhat sparingly soluble, in white needles, 
and melts and decomposes at 263—273°. 

2’-Chloro-(2 or 4)-amido-4'-methyl-3'-ethylquinoline, 

1Me: CEt 
NH, CoH te: 

is produced when the hydrochloride of amidohydroxyethyllepidine, heated 
with phosphorus oxytrichloride at 135—140° during 2}—3 hours, is 
purified by precipitation with ammonia and crystallisation from light 
petroleum, when it forms slender, white needles and melts sharply at 
138°. It dissolves readily in methylic and ethylic alcohols, giving solu- 
tions with a blue fluorescence, and is readily soluble in benzene. Its 
salts, with hydrochloric, nitric, and sulphuric acids, form solutions having 
a beautiful, green fluorescence. The picrate crystallises in plates, and 
the chromate is sparingly soluble; of its double salts, that with mercuric 
chloride forms prisms, whilst that with zine chloride is obtained in oily 
drops which solidify to yellow flocks. The hydrochloride, when treated 
with gold chloride, gives a precipitate of metallic gold. 

(2 or 4)-Amido-4'-methyl-3'-ethylquinoline, NH,° oF ea 
most readily prepared by heating amidochlorethyllepidine with hydriodic 
acid, potassium iodide, and phosphorus. The free base separates from 
ether, on the addition of light petroleum, in beautiful, colourless, prism- 
atic crystals, melts at 84°, is readily soluble in alcohol, methylic 
alcohol, benzene, ether, and chloroforii, less so in water, and sparingly 
in light petroleum. Its aqueous solution exhibits a blue fluorescence. 
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The picrate forms yellow flocks or fine yellow needles. The hydr- 
iodide, C,,H,,N,,HI, decomposes at 260° and melts at 276°. 
: : — — 
(2 or 4)-Hydroxy-4’-methyl-3'ethylquinoline, OH*C,H, NCH? 


obtained by the action of nitrous acid on the foregoing base, has 
phenolic properties, forms colourless crystals, and melts at 189°. 

(2 or 4)-Amido-4'-methyl-3'-ethylquinolinesulphonic acid, formed by 
heating amidoethyllepidine with fuming sulphuric acid on the water 
bath, crystallises in beautiful, yellow needles which melt above 300°, and 
appear to be anhydrous ; calcium acetate and barium chloride produce 
no precipitate in its solution. It may be oxidised by potassium per- 
manganate, and the product has the properties of a strong acid, giving 
a barium salt which does not dissolve even in strong hydrochloric acid, 
and a greenish-blue copper salt ; the latter, when decomposed with 
hydrogen sulphide, gives a substance which crystallises from water in 
white needles, and whose aqueous solution is coloured intensely yellow 
by ferric chloride. 

CMe:CEt 

4'- Methyl-3'-ethylquinoline, CH .<y—bn , is made from amido- 
ethyllepidine by reducing its diazo-compound with stannous chloride 
and decomposing the hydrazine with copper sulphate. The platino- 
chloride, (C,,H,,N).,H,PtCl,, erystallises in yellow, shining leaflets, 
and melts and decomposes at 196—2U(0°; the picrate forms yellow 
needles and melts at 202°. 

2'-Chloro-(2 or 4)-hydroay-4'-methyl-3'-ethylquinoline, 

CMe: CEt 

OH CoHy< bor? 
prepared from amidochlorethyllepidine by the diazo-reaction, has 
marked acidic properties, and dissolves very.sparingly in ether, but is 
more soluble in ethylic and methylic alcohols ; it melts sharply at 227° ; 
the hydrochloride forms long, reddish-yellow needles, and dissociates on 
addition of water. It is not reduced when heated with a mixture of 
hydriodic acid, potassium iodide, and amorphous phosphorus, but forms 
a hydriodide which is sparingly soluble in water. When oxidised with 
potassium permanganate, it yields 2-chloro-4-methyl-3-ethylpyridine-6 : 6- 


dicarboxylic acid, Gol=N—f COOK which forms beautiful, white 
CEt: CMe-C:COOEt 
crystals, and dissolves readily in water, alcohol, and ether ; its aqueous 
solution gives a yellow coloration on the addition of ferrous sulphate, 
and a yellowish cloud with ferric chloride. 
ie CMe.CH ; ‘ 

2'-Iodolepidine, CH <y—éy , may be obtained by heating the 
corresponding chlorolepidine with a mixture of hydriodic acid, potass- 
ium iodide, and amorphous phosphorus; it crystallises from light 
petroleum in long, colourless needles, melts at 90°, and dissolves readily 
in ether, methylic and ethylic alcohols, and light petroleum. Its hydro- 
chloride and hydriodide erystallise in needles, and are sparingly soluble 
in water. It is easily reduced to lepidine by iron filings and sulphuric 
acid, 
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Action of MethylicIodideon Trimethyldihydroquinoline from 
Indole. Tetramethyldihydroquinoline. By Anronio PiccININI 
(Gazzetta, 1898, 28, i, 187—196).—Zatti and Ferratini (Abstr., 1890, 
1292) obtained a pentamethyldihydroquinoline by the action of 
methylic iodide on the trimethyldihydroquinoline recently examined 
by Ciamician and Piccinini (Abstr., 1897, i, 101); it is now shown 
that a tetramethyldihydroquinoline is formed in one stage of the 
reaction. 

Tetramethyldihydroquinoline hydriodide, C,,H,,N,HI, is prepared by 
heating the trimethyldihydroquinoline with methylic iodide at 90° in 
an autoclave for 3 hours ; the excess of methylic iodide is evaporated, 
and the tetramethyl-derivative separated from the tri- and penta- 
methyl derivatives by washing with acetic acid and treatment with 
alcohol. It forms lustrous, colourless scales melting at 227—228°, is 
stable when pure, and may be crystallised from water. On treatment 
with cold potash, it yields the base, which has the constitution 

CMe,°CH CMe,* CMe 


‘ | ‘ 
CH ye-CMe  CoHi<Gyye- CH » 


and is a highly refractive, colourless oil, boiling at 170—171° under 
30 mm. pressure ; under the ordinary pressure, it boils at 260°, with 
decomposition. The picrate, C,,H,,N,C,H,(NO,),*OH, crystallises in 
lustrous, yellow, laminz melting at 107—108°. 

Benzoyltetramethyldihydroquinoline, C,,H,,N*COPh, is obtained by 
heating the base, suspended in potash, with benzoic chloride ; it forms 
small, colourless, rhomb-shaped lamine melting at 102°. Benzoyltrt- 
methyldihydroquinoline crystallises in lustrous, yellow scales melting at 
137—138°. 

Tetramethyltetrahydroquinoline, C,,.H,,N, obtained as an oil by 
reducing the dihydroquinoline with zinc and hydrochloric acid, does 
not redden on exposure to air; the picrate, C,,H,,N,C,;H,(NO,),°OH, 
erystallises in small, yellow prisms melting at 148—149°. The 
methiodide, C,,H,,N,MelI, prepared by heating the base with methylic 
iodide at 100°, crystallises in colourless prisms, and volatilises at 240° 
without previously melting. On distilling tetramethyltetrahydro- 
quinoline with hydriodic acid in a current of hydrogen, methylic 
iodide is eliminated, but the base formed was not obtained pure. 

W. J. F. 


Pyrazolecarboxylic Acids. By Luic1 Ba.Brano (Gazzetta, 1898, 

28, i, 382—390).—Claisen (Abstr., 1897, i, 440) has synthesised 

NPh:C:-COOH : 
1-phenylpyrazole-4 : 5-dicarboxylie acid, N<op_t.coon which 
melts at 215—216° and gives a dimethylic salt melting at 75—76°. 
Balbiano and Severini (Abstr., 1893, i, 673) also prepared an acid to 
which they assigned this constitution, but the properties of which are 
different. 

On repeating the previous work, the author finds that, on oxidising 
1-phenylmethylethylpyrazole, 1-phenylpyrazole-3 : 4-dicarboxylic acid, 
melting at 234°, is obtained ; its dimethylic salt crystallises in lustrous 
tablets melting at 97—98° (compare Abstr., 1893, i, 673). On 
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oxidising 1-phenyldimethylpyrazole as before, 1-phenyl-3-methylpyr- 
azole-4-carboxylic acid is obtained ; this crystallises in needles melting 
at 194—195°, and when heated gives 1-phenyl-3-methylpyrazole. 
From the mother liquors of its preparation, however, 1-phenyl-5- 
methylpyrazole-4-carboxylic acid, melting at 166—168°, was separated. 
The acid described by Balbiano and Severini as melting at 134° was a 
mixture of the two acids melting at 194—195° and at 166—168° ; and 
the supposed 1-phenyl-3 : 4-dimethylpyrazole contained 1-phenyl-4 : 5- 
dimethylpyrazole. The erroneous constitution assigned by Balbiano 
and Severini was due to working with this mixture. We my Ey 


Aromatic Diurethanes of Piperazine. By Pau CazENEUVE and 
Moreau (Compt. rend., 1898, 126, 1802—1805).—Orthochlorophenylic 
piperazinediurethane, CgHC1-0-CONCG oH C00: 0,H,Cl, 
obtained by warming an alcoholic solution of piperazine and ortho- 
chlorophenylic carbonate in molecular proportion, forms small crystals 
melting at 165—172°. It is insoluble in water, slightly soluble in 
alecobol and ether, soluble in benzene and nitrobenzene, and very 
soluble in chloroform. 

Thymylic piperazinediurethane, 

C,H,MePr-0-C0-N<CH2' CH SN. 000-0, H,MePr 
=~ CH, ‘CH, . : 
obtained in a similar manner from piperazine and thymylic carbonate, 
forms colourless crystals, melting at 139—140°; it is insoluble in 
water, slightly soluble in ether, and soluble in benzene and nitroben- 
zene. Orthotolylic piperazinediurethane, 
C,H, Me-O-CO-NCOH*) CH N00" C,H,Me, 

from piperazine and orthotolylic carbonate, forms crystals melting at 
135° and is insoluble in water, soluble in alcohol, ether, and nitro- 
benzene, and very soluble in chloroform and benzene. The corres- 
ponding meta- and para-derivatives melt at 138—139° and 238° 
respectively, and resemble the ortho-compound in their behaviour with 
solvents. All these diurethanes, like those previously described, 
possess great stability, and are not altered by heating with alcoholic 
ammonia at temperatures below 200°; they are decomposed, how- 
ever, by heating with concentrated potash at 100° and by ammonia 
above 200°. When heated with concentrated sulphuric acid, phenylic 
piperazinediurethane yields orthophenolsulphonic acid in theoretical 
amount, the remainder of the molecule being apparently completely 
destroyed. N. L. 

Heptatomic Rings Containing Nitrogen: A Correction. By 


Emit Fiscuer (Annalen, 1898, 301, 282—284).—The first compound 
containing nitrogen in a ring composed of seven atoms is ethylhydro- 


carbazostyril, C,H <a om, H>©O, prepared by Fischer and Kuzel 


(Abstr., 1883, 1132). he a Roesler (this vol., i, 573) are not 
justified, therefore, in ascribing the first member of this series to Busch 
(Abstr., 1895, i, 31). M. O. F. 
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The Cyclo-amides: 2-Ketobenzomorpholine and 2'-Benzo- 
paroxazine Derivatives. By Henry L. WHEELER and Bayarp 
Barnes (Amer. Chem. J., 1898, 20, 555—568).— Whereas the sodium 


_— , O—CH, 
derivative of 2’-ketobenzomorpholine, C.Hi<yp. co » gives rise, when 


e es ° ° ° O—-CH, 
treated with alkylic iodides, to derivatives of the type C.H,<yp. co : 
the silver salt, under similar conditions, produces substances of the 


0-CH, , , . . 
type C.H,<y-d.oR? derived from 2’-hydroxybenzoparoxazine. This 


behaviour is analogous to that of the sodium and silver salts of the 
anilides ; moreover, acidyl chlorides interact with the silver salt of 
2'-ketobenzomorpholine in the same way as with the silver derivatives 
of the anilides (compare Wheeler and Walden, Abstr., 1897, i, 280), 
well characterised acyl derivatives being obtained, in which the acidyl 
group is united to nitrogen; it is noteworthy that Duparc (Abstr., 
1887, 948) was unable to obtain an acetyl derivative by heating 
2'-ketobenzomorpholine with acetic anhydride at 180°. 


O —CH, 
The substances of the type CoH i<yr.do , obtained from the 


sodium derivative of 2’-ketobenzomorpholine, are very stable, and are 
only partially decomposed by prolonged heating with concentrated 
hydrochloric acid, an ortho-alkylamidophenol, OH:C,H,-NHR, being 


formed. The derivatives of the type C.H,<y:6-oR are, on the other 


hand, very unstable, 2’-ketobenzomorpholine being produced when 
they are exposed either to the action of the air or of cold dilute 
hydrochloric acid ; in this, they resemble the isoanilides, and, like the 
latter, they readily interact with bases to form compounds of the type 


O-CH, 
O.H<y-é-nHR? which yield well-characterised salts. 


Since, in general, the behaviour of 2’-ketobenzomorpholine is the 
s that of f ilide, th 1 structur eT a 
same as that of formanilide, the normal structure, OSH, yay. » 


; ; O-CH, 
is given to it, instead of the enolic formula, CH<y:d.0H" In 
discussing the structure of the amides, the authors point out that, as 
a rule, they cannot be looked on as possessing an enolic structure, for 
otherwise their hydroxy-derivatives would give rise, when heated, to 
imido-lactones, water being separated, as in the case of the hydroxy- 
acids; thus y-hydroxyvaleramide, OH-+CH,*CH,*CH,°C(OH):NH, 
H,—-CH. 
would produce the derivative OH,-0-:NH instead of decomposing 
with loss of ammonia, as is actually the case. Lachmann’s view 
(Abstr., 1896, i, 601) that acetamide and benzamide contain a hydroxy] 
group, since they immediately generate hydrogen chloride when 
brought into contact with phosphorus pentachloride, whereas oxa- 
methane, which undoubtedly contains a carbonyl group, does not do 
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so under the same conditions, is looked on as erroneous; the difference 
in behaviour probably depends simply on the amide chlorides produced 
in the former cases being far less stable, since they are of a more 
negative character, than that initially produced in the latter. 


, — O- CH, , . 
The sodium derivative, OH,<y: -ONa’ of 2’-ketobenzomorpholine 


is best prepared by adding the latter (5 grams) to a solution of sodium 
in methylic alcohol, evaporating to dryness, and heating the residue 
during several hours at 100° under a pressure of 13 mm. ; it is imme- 
diately decomposed by water, and, when heated with methylic iodide, 


. ’ , ° O—--CH, 
gives rise to 1’-methyl-2'-ketobenzomorpholine, CsH,<ye-do ". The 


latter is best prepared by dissolving 1°6 grams of sodium ina small 
quantity of methylic alcohol, and heating the solution with 2’-keto- 
benzomorpholine (10 grams) and methylic iodide (20 grams) for 
7 hours at 135°; it crystallises from alcohol in large, colourless prisms, 
melts at 58—59°, boils at 156° under a pressure of 14 mm., and is 
insoluble in alkalis and in cold dilute hydrochloric acid ; when heated 
with concentrated hydrochloric acid at 150—160° during several 
hours, it yields a small quantity of orthomethylamidophenol. 1’-Zthy/- 
2'-ketobenzomorpholine, prepared in the same manner as the methyl 
derivative, is a pale yellow liquid which boils at 157—159° under a 
pressure of 15 mm. 

The silver derivative of 2’-ketobenzomorpholine, prepared by dis- 
solving the latter in alcohol and adding, first sodium ethoxide (1 mol.), 
and then the calculated amount of silver nitrate, is a light grey 
powder which is not affected by light or decomposed by water or 
alcohol. Phenol, however, immediately reduces it, silver being preci- 
pitated ; similarly, the silver derivatives of formanilide and of 2 :4- 
dichloroformanilide are decomposed by a solution of phenol in benzene, 
by aqueous quinol, or alcoholic B-naphthol. 


, . 0-CH, . 
2'-Methoxybenzoparoxazine, CH ,<y-b.oMe? prepared by heating 


the above described silver derivative with methylic iodide (1} mols.) 
at 115—120° during 8 hours, is a colourless oil with a characteristic 
odour, which boils at 135—136° under a pressure of 21 mm., and is 
immediately decomposed by dilute hydrochloric acid, 2’-ketobenzo- 
morpholine being regenerated. 2’-Hthoxybenzoparoxazine boils at 
135—136° under a pressure of 16 mm., whilst the corresponding 
2'-isopropyl derivative boils at 137—138° under a pressure of 14 mm., 
the 2’-isobutyl derivative at 160—164° under a pressure of 21 mm., 
and the 2’-isoamyl derivative at 174—-175° under the same pressure. 


oak 0—-CH, | 
Thel’-acetyl derivative, C,H,<y Ac:CO ? °f 2'-ketobenzomorpholine, 


prepared by adding the calculated quantity of acetic chloride to the 
silver derivative suspended in ether, separates in long, white needles, 
melts at 77°, and can be recrystallised without change from water. 
The corresponding benzoyl derivative crystallises from benzene in 
colourless prisms, and melts at 93°. 
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dalliddmenpuemion, OSigeded 
2'-Anilidovenzoparowazine, CoH. n-d.~ pp Prepared by the 
action of aniline on 2’-ethoxybenzoparoxazine, crystallises in colourless 
prisms, and melts at 126°; the hydrochloride melts at 220—223°, 
the hydriodide at 195—196°, and the nitrate at 147°. 2’-Meta- 
chloranilidobenzoparoxazine crystallises from benzene in colourless 
plates, and melts at 112—114°; the hydrochloride, C,,H,,N,OCI,HCI, 
melts and decomposes at 205—207°. The corresponding B-naphthyl- 
amine derivative, C,,H,,N,O, crystallises from benzene in white 
leaflets, and melts at 154—155°; the isobutylamine derivative yields 
a hydrochloride, C,,H,,N,0,HCI, which melts at 220—223°. 2'’-Allyl- 
amidobenzoparoxazine crystallises from light petroleum containing 
benzene, in colourless prisms, and melts at 63°; its hydrochloride, 
C,,H,.N,©,HCI, crystallises in colourless needles, and melts at 190°. 
W. A. D. 


Preparation of Alloxanphenylhydrazone from Barbituric 
Acid. By Orro Kuuuine (Ber., 1898, 31, 1972—1977. Compare 
Abstr., 1892, 442).—Alloxanphenylhydrazone is readily formed by 
the action of diazobenzene chloride solution on barbituric acid, the 
product being in every respect identical with that previously obtained 
by the action of phenylhydrazine on alloxan in acid solution. When 
the hydrazone is reduced with tin and hydrochloric acid, it yields 
uramil and aniline. Alloxanorthonitrophenylhydrazone, 

+ ‘tr owwiewnCO NH 

NO, C,H, NH-N:C<66.y HCO, 
prepared from barbituric acid by the action of the diazo-chloride 
derived from orthonitraniline, crystallises in yellow, microscopic 
needles melting above 310°, has the properties of a feeble acid, and 
is reduced by tin and hydrochloric acid in the same way as alloxan- 
phenylhydrazone. When boiled with sodium carbonate solution, it is 
converted into an unstable substance, which crystallises in pale yellow, 
slender needles, melts at 194—196°, and probably has the constitu- 
tion, NO,*C,H,;-NH*N:CH:CO*NH:COOH. Allowanparanitrophenyl- 
hydrazone forms lustrous, microscopic crystals, melts above 300°, and 
is converted by sodium carbonate into an unstable, yellow compound 
of the formula, C,N,H,O,;, which melts at 193—194°. A. 


Action of Ethylic Chlorofumarate on Amidoximes. By C. 
Wotr (Ber., 1898, 31, 2110—2112).—When ethylic chlorofumarate 
is added to an alcoholic solution containing sodium ethoxide and the 
amide of benzhydroximic acid, benzenylamidoxime, dibenzenyl- 
azoxime, and the sodiwm derivative of a compound having the formula 
C,,H,,.N,O, are produced. The compound obtained by decomposing 
the sodium derivative with acids, crystallises from alcohol in lustrous, 
silky needles, and melts at 154°. It may have either of the following 

C¢ Ph:N—-O Neen Mens CPh:N-O ; 
formule, Way.00-QH>C COOEt or Wey go>C'CH: COOEt. This 
substance does not yield an additive product with bromine, and its 
alcoholic solution gives no colour reaction with ferric chloride. The 
silver derivative, C,,H,,N,O,Ag, formed by treating its ammoniacal 

3c 2 
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solution with silver nitrate, melts at 94°, and yields a methyl deriva- 
tive when heated at 100° with an alcoholic solution of methylic 
iodide. When hydrolysed, the compound, C,,H,,N.0,, yields benzeny/- 
amidofumaric- esoanhydridecarboxylic acid; this is sparingly soluble 
in the usual solvents, but dissolves readily in dilute alkalis ; its 
alkaline solution decolorises potassium permanganate, and with silver 
nitrate it forms a silver salt. 

Phenylethenylamidoxime and ethylic chlorofumarate give rise to 
ethylic phenylethenylamidoximefumaric-esoanhydridecarboxylate, which 
melts at 158°, and aa have a constitution corresponding with either 
CH,Ph:C.N—— CH,Ph-C-N-O 

NH:Co: on COOEt or NH-cGo>C:CH: COOEt. 


G. T. M. 


Action of Primary Amines on Dinitrosacyls. By J. 
BorsEkEN (Rec. Trav. Chim., 1897, 16, 297—353. Compare Holle- 
man, Abstr., 1893, 205).—When a primary amine reacts with a 

. : an R:CO:C:N: O 
glyoxime peroxide (dinitrosacyl), R-CO-C:N-0’ one of the acidyl 
groups is removed as a substituted amide, R-CO-NHR,, whilst the 
residue combines with a second molecule of the amine, yielding a 
brown, crystalline product, R-co-0<N NoONR which the author 
terms an isotriazoxole. When the brown compound is gently heated, 
it is converted into an isomeric, colourless compound, a triazowxole, 

O-NR 
R-COCK. ON. 

Glyoxime peroxides form condensation products with primary amines 
only ; with pyridine, methylaniline, and di-isobutylamine no reaction 
takes place. Acid groups also appear to interfere with the reaction ; 
sulphanilic acid, metanitraniline, and carbamide do not react with gly- 
oxime peroxides ; paramidophenol, or one of the naphthylamines, yields 
amorphous products. A group in the ortho-position relatively to the 
amido-group of aniline sensibly retards the reaction ; for example, meta- 
xylidene acts very slowly and also incompletely. The reaction takes 
place more energetically the stronger the base used, thus benzylamine 
reacts more readily than phenylhydrazine, and the latter than aniline. 

The isotriazoxoles are unstable compounds, and attempts to prepare 
benzoyl or acetyl derivatives proved fruitless. The triazoxoles are 
more stable, and are characterised by their insolubility in most 
solvents. 

When dibenzoylglyoxime peroxide (5 grams) is boiled for 2 hours 
with a mixture of aniline (5 grams) and ether (25 grams), benzanilide 
is deposited, and the oil left after distilling off the ether yields, on 
the addition of acetic acid, benzoylphenylisotriazoxole, 


CBa<y o> NPh, 
in the form of crystalline needles melting at 97°. The primary product 
of the action of aniline on dibenzoylglyoxime peroxide is not the brown, 


crystalline compound, but a substance which could not be obtained 
in a pure form ; it is readily soluble in alkalis, and the alkaline solu- 


a mw. =f fr 


~~ 
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tion has many of the properties of amidoximes, and after a time yields 
a resin. 

Benzoylparatolylisotriazoxole, ©,,H,,.N,0,, crystallises in long, 
glistening needles, which cannot be recrystallised without under- 
going decomposition. 


Benzoylanilidoisotriazonole, OBz<y p> N-NHPh, obtained from 


dibenzoylglyoxime peroxide and phenylhydrazine, crystallises on the 
addition of acetic acid as the acetate in red needles; these detonate 
at 75°, and on exposure to the air lose acetic acid, and become 
transformed into a yellow powder, the isotriazoxole, which crystallises 
from methylic alcohol in small, clear yellow needles, decomposing 
at 65°. 

Benzoylbenzylisotriazoxole, crystallising in green needles and decom- 
posing at 112°, and benzoylbenzylamide, melting at 106°, are obtained 
by the action of benzylamine on glyoxime peroxide in ethereal solu- 
tion.  Benzoylisobutylisotriazoxole crystallises in green needles. 
Benzoylisotriazoxole and benzoylethylisotriazoxole could not be 
obtained in a crystalline form. 


Paratoluoylphenylisotriazoxole, C,H,Me-C0-C< CN SNPh, ob- 


tained by boiling an ethereal solution of aniline with diparatoluoyl- 
glyoxime peroxide, forms brown crystals. Paratolwoylparatolyliso- 
triazoxole, decomposing at 125°, and paratoluoylparatoluidide, melting 
at 165°, are obtained from paratoluidine and diparatoluoylglyoxime 
peroxide. The first products formed are paratoluoylparatoluidide and 
an oxime, C,H,Me:CO:C(:N-OH)-CH:N-N(OH)-C,H,Me, which can 
be extracted from the ethereal solution by alkalis; it forms small, 
colourless crystals readily soluble in ether, acetone, or alcohol, and 
has many of the properties of an amidoxime; it is readily converted 
by the loss of water, even on treatment with the usual solvents, into 
paratoluoylparatolylisotriazoxole. A small quantity of paratoluoyl- 
metaxylylisotriazoxole is obtained by the action of metaxylidine on 
paratoluoylglyoxime peroxide. Paratoluoylbenzylisotriazowole, decom- 
posing at 115°, and paratoluoylbenzylamide, melting at 133°, are 
obtained from benzylamine, and the same glyoxime peroxide. Para- 
toluoylanilidoisotriazoxole, crystallising from a mixture of ether and 
methylic alcohol in yellow needles, and paratoluoylphenylhydrazide, 
melting at 167°, are obtained from phenylhydrazine and diparatolyl- 
dinitrosacyl. Paranisoylparatolylisotriazoxole, 


OMe-C,H,-CO-C<L HS >N-0,H Me, 


crystallises in brilliant, brown needles ; paranisoylbenzylisotriazoxole 
crystallises in long, green needles decomposing at 117°, and par- 
anisoylbenzylamide crystallises in colourless needles melting at 126°. 
Paranisoylanilidoisotriazoxole crystallises from a mixture of ether and 
methylic alcohol in small needles decomposing at 97°; it forms red 
salts with acetic and hydrochloric acids, but they are unstable. Par- 
anisoylphenylhydrazide melts at 179°. 

When paratoluoylparatolylisotriazoxole is reduced with stannous 
chloride and acetic acid, the products are a small quantity of the 
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isomeric triazoxole, ammonia, methylamine, paratoluidine, and para- 
toluic acid ; with zine and acetie acid, a much larger quantity of the 
isomeride is formed, and the same products as when using stannous 
chloride. With an alkaline solution of stannous chloride, the products 
are ammonia, paratoluidine, paratoluic acid, the unaltered substance, 
and a small quantity of oxalic acid. When warmed with an alcoholic 
solution of sodium methoxide or ethoxide, the isotriazoxole unites 
with methylic or ethylic alcohol, yielding methylic or ethylic deriva- 
tives of the oxime derivative described above; the methylic deriva- 
tive, C,H,Me-CO-C(°:N-OH)-CH:N:-N(OMe)-C,H,Me, forms small 
crystals soluble in ether, but insoluble in light petroleum. 

Isotriazoxoles are converted into their colourless isomerides by boil- 
ing with acetic chloride, and when boiled with acetic anhydride and 
dry sodium acetate are completely decomposed, for example, isotri- 
azoxole yields oxalic and paratoluic acids, ammonia, and acetopara- 
toluidide. Oxalic and paratoluic acids are also obtained by oxidising 
the triazoxole with alkaline potassium permanganate. 

When boiled with concentrated potassium hydroxide, paratoluoyl- 
paratolylisotriazoxole yields a compound in the form of orange-red crys- 
tals melting at 188°, and another which is identical with the oxime 
derivative, C,,H,,N,0,, described above. When the isotriazoxoles are 
heated to 100°, they decompose with detonation ; at 50°, no trans- 
formation takes place, and even when heated at 60—70° for 12 hours 
but little of the colourless isomeric triazoxoles areformed. The trans- 
formation takes place much more readily in solution, for example, 
in alcohol, acetic chloride, or glacial acetic acid. Acetic chloride 
especially appears to facilitate the transformation. 

Paratoluoylphenyltriazoxole, C,H,Me-CO-0< "Nig >N , 
by boiling the corresponding isotriazoxole with an excess of alcohol 
(97 per cent.) until the mass becomes colourless, crystallises from 
glacial acetic acid and melts at 211°. 

Paratoluoylparatolyltriazoxole melts at 208°. 

Paratoluoyliriazoxole, obtained by heating diparatolylglyoxime per- 
oxide with concentrated alcoholic ammonia, melts at 165°. 

Paranisoyliriazoxole, C,)H yN,O,, obtained by heating diparanisoy]l- 
glyoxime peroxide for 2 hours in sealed tubes with alcoholic ammonia, 
erystallises from alcohol in colourless needles melting at 144°. Par- 
anisoylbenzyliriazoxole, obtained from the iso-compound by boiling with 
glacial acetic acid, crystallises in needles melting at 190°. 

Paratoluoy!paratolyltriazoxole is not altered either by boiling with 
stannous chloride in acid solution, or by zinc dust and acetic acid. 
When heated with acetic anhydride and anhydrous sodium acetate, it 
is decomposed, yielding ammonia together with oxalic and paratoluic 
acids. Paratoluoyltriazoxole, when heated with acetic anhydride and 
sodium acetate, yields an acetyl derivative, C,,H,,N,0,, melting above 
260°. When heated at 180° with concentrated hydrochloric acid, the 
triazoxole is completely decomposed into carbonic anhydride, ammonia, 
paratoluic acid and paratoluidine ; it is not decomposed when boiled 
with potassium permanganate unless the boiling is continued for 24 
hours, when an acid, probably terephthalic, is formed. 


obtained 
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Paratolyliriazoxole, to WNC, ,Me, is obtained as its potass- 


cum salt when paratoluoylparatolyltriazoxole is gently heated with 
about ten times its weight of concentrated potassium hydroxide until 
it is completely dissolved ; it is separated from the potassium paratolu- 
ate, which is also formed, by digestion with alcohol; the free paratolyl- 
triazoxole cannot be recrystallised, as it undergoes decomposition. It 
is readily soluble in alcohol, acetone, or ether, sparingly in acetic acid, 
and melts and decomposes at 138°. Paratolyltriazoxole, when boiled 
with dilute acetic or dilute hydrochloric acid, is decomposed into 
carbonic anhydride, paratoluidine, and cyanamide, according to the 
equation C)H,N,O + H,O = C,H,NH, + CO, + CN,H,. 

Phenyltriazoxole, CHD DN , obtained in the form of its 
potassium salt by boiling paratoluoylphenyltriazoxole with potassium 
hydroxide, melts at 110—120°. The potassium salt is unstable and 
decomposes when recrystallised ; its ammonio-silver salt, C,H,N,OAg 
+NH,, crystallises well, and when heated at 70° evolves ammonia 
and yields the silver salt, C,H,N,O0Ag. Phenyltriazoxole is readily 
decomposed into carbonic anhydride, aniline, and cyanamide, boiling 
with water being sufficient to bring about the decomposition. 


J.J.8. 


Alloxuric Bases Present in Urine. By Martin Kricer and 
Geore Satomon (Zeit. physiol. Chem., 1898, 24, 364—394).—The 
investigation of the xanthine and hypoxanthine fractions of the 
alloxuric bases obtained from 10,000 litres of human urine (Abstr., 
1896, ii, 200) is described. The former, consisting of 22°2 grams, and 
not 13 grams as formerly stated, was found to contain 11°36 grams 
of heteroxanthine, 1°3 grams of paraxanthine, 3°88 grams of xanthine, 
and 5°14 grams of a new methylxanthine, Paraxanthine is separated 
from its congeners by extracting with water in which it is easily 
soluble, whilst heteroxanthine is easily isolated by means of its 
sparingly soluble sodium derivative; a separation, however, of 
xanthine from the new methylxanthine could not be effected in this 
fraction. 

The platinochloride, (C;H,N,O,).,H,PtCl,+H,O, of paraxanthine 
separates from water in orange crystals belonging to the anorthic 
system; a:b:c=0°8066:1:1'30098; a=80° 30’; B=88° 13’; 
y= 94° 27’ (Arzruni). 

The hypoxanthine fraction contained xanthine, hypoxanthine, 
adenine, epiguanine, and the new methylxanthine, C,H,N,O, ; 2°5 grams 
of the latter was isolated in a pure state, but it was found impossible 
to separate the remainder from xanthine. It is obtained from 
water as a colourless, dull, crystalline powder, and is easily soluble 
in ammonia, caustic soda, and dilute mineral acids ; its awrochloride 
cystallises in lustrous plates, and its platinochloride in stellar aggre- 
gates of needles. The new substance gives Fischer’s xanthine reaction 
(Ber., 1897, 2236, note), and, with silver nitrate, yields a well-defined 
additive compound which cannot be distinguished in appearance or 
solubility from that obtained from xanthine; the new base is, by 
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exclusion, probably a 1l-methylxanthine (compare Fischer and Ach, 
following abstract). 

The bases of the hypoxanthine fraction were separated by taking 
advantage of the difference in the solubilities of their lead derivatives ; 
xanthine, and 1-methylxanthine were precipitated by basic lead acetate, 
whilst from the filtrate 1-methylxanthine (free from xanthine), hypo- 
xanthine, and a small quantity of adenine were thrown down on adding 
ammoniacal lead acetate. The remainder of the adenine and the whole 
of the epiguanine were obtained from the second filtrate by the addi- 
tion of an ammoniacal solution of silver. The adenine was charac- 
terised by its hydrochloride, sulphate, and picrate ; the last two salts 
were analysed ; the picrate is anhydrous, and does not contain 1H,O0 
as stated by Bruhns (Abstr., 1890, 534). Hypoxanthine was charac- 
terised by its hydrochloride and picrate, both of which were analysed ; 
whilst epiguanine was recognised only by qualitative tests. 7 

A. D. 


Further Syntheses of Xanthine Derivatives from Methyl- 
ated Uric Acids. By Enix Fiscner and Friepricn Aca (Ber., 1898, 
31, 1980—1988. Compare Abstr., 1897, i, 641).—Only those methyl 
derivatives of uric acid which contain two methyl groups in the alloxan 
nucleus are converted by treatment with the chlorides of phosphorus 
into xanthine derivatives, uric acid itself, and such of its methyl de- 
rivatives as have not this constitution, being thereby converted into 
purine derivatives. When, however, these methyluric acids are 
treated with phosphorus oxychloride alone, they yield xanthine 
derivatives. 

8-Chloro-3-methylaanthine, NH tag Napa’ 

CO:NMe:C-—N 

when 3-methyluric acid (a-methyluric acid) is heated with phosphorus 
oxychloride, and the product, after the removal of the excess of oxy- 
chloride, treated with alcohol. It crystallises in lustrous, flat prisms 
containing 1H,O, and decomposes and froths up at 340—345°. The 
sodium, ammonium, and barium derivatives all crystallise in slender 
needles, whilst the silver derivative is a gelatinous precipitate which is 
not decomposed by boiling water. 8:3-Chloromethylxanthine is 
rcadily converted by methylation, by means of methylic iodide or pot- 
assium methyl sulphate, into chlorotheobromine, C,H,N,0,Cl, which 
crystallises in short, lustrous prisms or fascicular groups of needles 
melting at 304° (corr.). It dissolves in about 250 parts of boiling 
water and forms crystalline sodiwm, ammonium, and barium derivatives. 
Itis almost quantitatively converted into theobromine by hydriodic acid, 
whilst on treatment with methylic iodide and caustic potash, it yields 
caffeine. The compound obtained from chloromethylxanthine is iden- 
tical with that prepared directly from theobromine by the action of 
chlorine or chloride of iodine. The formation of theobromine from 
a-uric acid shows that the latter is a 3-methyluric acid, since it is known 
to contain the methyl group in the alloxan nucleus. 

3-Methyleanthine, Vt Ht NUDCH, obtained by the redue- 

O-NMe-C-—N 
tion of chloromethylxanthine with hydriodic acid and phosphonium 


is formed 
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iodide, crystallises in slender, lustrous needles, which gradually de- 
compose above 360° without melting. It dissolves readily in alkalis, 
and yields crystalline salts. It also yields salts with acids; the 
hydrochloride crystallises in slender needles, the hydriodide in com- 
pact prisms, and the nitrate also forms compact crystals. It yields a crys- 
talline precipitate with silver nitrate, whereas ammoniacal silver oxide 
produces a white, amorphous precipitate ; like all xanthine derivatives, 
it gives the murexide reaction. This compound is quite distinct from 
the methylxanthine found by Kriiger and Salomon (preceding abstract) 
in urine. 3-Methylxanthine is converted by methylation into theo- 
bromine or caffeine according to the amount of methylic iodide 
employed. 

3:7-Dimethyluric acid is directly converted into chlorotheobromine by 
treatment with phosphorus oxychloride, a yield of 90 per cent. of the 
theoretical being obtained. 

In addition to the four monomethyluric acids of known constitution, 
a fifth, termed d-uric acid, has also been described and must, according 
to the authors, be regarded as a chemical individual. The formula at 
present accepted for uric acid does not admit of the existence of five 
isomerides of this methyl derivative, and it seems probable that 
the isomerism may be of a geometrical character. A. H. 


Bromine Derivatives of Morphine. By Henri CausseE (Compt. 
rend., 1898, 126, 1799—1802).—a-Tetrabromomorphine hydrobromide, 


obtained by the action of bromine on morphine in presence 
of concentrated hydrobromic acid, forms colourless crystals melt- 
ing at 218°. Its molecular weight, determined cryoscopically, was 
found to be 678 (theory, 682). It is insoluble in cold water, methylic 
alcohol, and chloroform, but fairly soluble in boiling water and ethylic 
alcohol ; the solutions are optically active. Sodium ethoxide and silver 
oxide remove part of the bromine, and a substance is formed which 
crystallises in yellow needles and has the properties of a quinone. 
When boiled with soda, it blackens, and an alkaline gas having the 
odour of methylamine is evolved; the residue, when acidified and 
extracted with ether, yields phenol. £-Zetrabromomorphine hydro- 
bromide is obtained by adding bromine to a solution of morphine in 
chloroform, ether, or water, and subsequently digesting the product 
with dilute sodium thiosulphate solution, and also by cautiously adding 
hydrogen peroxide or potassium permanganate to the liquid from which 
the isomeric a-compound has crystallised. It forms infusible yellow, crys- 
tals, insoluble in cold water, but soluble in all proportions in methylic 
alcohol, ethylic alcohol, and acetone. Silver oxide removes the whole of 
the bromine, with formation of an amorphous, brown substance. When 
treated with boiling soda, it is completely destroyed and yields traces 
of phenol. Zetrabromomorphine, C,,H,,Br,NO,+2H,0, is obtained 
by precipitating the aqueous solution of the a-hydrobromide with 
sodium carbonate and recrystallising the precipitate from alcohol. It 
is difficult to obtain perfectly colourless, and is usually of a blue or 
violet tint. It has both acid and basic funetions. The sulphate and 
the oxalate of tetrabromomorphine are colourless, crystalline salts, 
insoluble in water, alcohol, and ether. When baryta water, or an 
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ammoniacal solution of barium chloride, is added to an aqueous solution 
of a-tetrabromomorphine hydrobromide, a compound of the formula 
C,,H,,Br,NO,,4}Ba0+H,O is produced. It forms small, colourless 
crystals, insoluble in water, but soluble in alcohol and acetone. Z'ribromo- 
morphine hydrobromide is contained in the mother liquor obtained in the 
preparation of a-tetrabromomorphine hydrobromide ; it forms crystals, 
melting at 178°, which are difficult to obtain free from colour. When 
treated with baryta water, an amorphous, green powder of variable 
composition is produced. N. L. 


Electrolytic Preparation of Hydrocotarnine. By Enricu 
Banpow and Ricuarp WotrFEnstTEIN (Ber., 1898, 31, 1577—1578).— 
Cotarnine, C,,H,,NO, (30 grams), is dissolved in dilute sulphuric acid 
(1:5; 170 grams), and the solution is electrolysed until, after some 
4 hours, it has become colourless, and with ammonia, a sample gives 
a pure white precipitate having the melting point of hydrocotarnine, 
C,,H,;NO,. The electrodes are of platinum foil, the anode being 
immersed in dilute sulphuric acid ; the current density at the cathode 
is about 3:5 ampéres, and the E.M.F. about 5:3 volts. Crude cotarnine 
may be used, as obtained from the mother liquor after narcotine has 
been treated with manganese dioxide and sulphuric acid and the 
Opianic acid has been separated ; even in this case, the hydrocotarnine 
obtained is pure. 

Hydrastinine, C,,H,,NO,, may be converted into hydrohydrastinine, 
C,,H,,NO,, in a similar manner. C. F. B. 


Condensation of Aldehydes with Hydrocotarnine. By Jutius 
KERSTEN (Ber., 1898, 31, 2098—2103. Compare Abstr., 1896, i, 264). 
—As hydrocotarnine is not acted on by fuming hydrochloric acid at 
ordinary temperatures, the agent may accordingly be employed in effect- 
ing condensations between this base and various aldehydes. Isonarcotine 
is obtained by mixing together the above base and opianic acid, in 
molecular proportion, in the presence of fuming hydrochloric acid, 
and warming the mixture for some time at 60—70°. 

Under similar conditions, combination takes place between 
metanitrobenzaldehyde and hydrocotarnine, in molecular proportion, 
unaccompanied by the elimination of water. The compound, 

NO,*C,H,° CH(OH):C,,H,,NO,, 
melts at 170—171°, is soluble in alcohol, benzene, and chloroform, 
but insoluble in ether, petroleum, and solutions of the alkalis and 
alkali carbonates, and forms a green solution with concentrated 
sulphuric acid. The platinochloride and the aurochloride are insoluble, 
the former being yellow, and the latter brown. The salts of the base 
with halogen acids are soluble in water. 

Combination occurs between 2 molecules of salicylaldehyde and 
1 of the base without elimination of water, the compound produced 
being insoluble in ether, benzene, chloroform, petroleum, and alkaline 
solutions, but soluble in alcohol and salicylaldehyde; its platino- 
chloride is a red, flocculent precipitate. 

Benzaldehyde and hydrocotarnine, in the presence of hydrochloric 
acid, condense to form the base, C;H,*CH(C,,H,,NO,)., water being 
eliminated (Abstr., 1896, i, 711). The condensation product crys- 
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tallises from dilute alcohol in white needles melting at 229—230°, 
and is soluble in benzene, chloroform, and benzaldehyde, but insoluble 
in ether, petroleum, and alkaline solutions. The platinochloride, 
(C,,H,,N,0,),H,PtCl,, is obtained in yellow flakes. Piperonal behaves 
in a similar manner to benzaldehyde ; the base formed, 


CH, <p >C,H,: CH(C,,H,,NO,)o, 


melts at 202°, and yields an insoluble, yellow platinochloride. 

Cinnamaldehyde also combines with 2 molecular proportions of hydro- 
cotarnine, but no elimination of water occurs in the presence of strong 
hydrochloric acid ; the base thus produced melts and decomposes at 
228—230°, and yields an insoluble, yellow platinochloride. When 
73 per cent. sulphuric acid is employed instead of hydrochloric acid, 
the condensation of 2 molecules of hydrocotarnine and 1 of the 
aldehyde is accompanied by elimination of water; the compound 
thus obtained, CHPh:CH-CH(C,,H,,NO,),, melts at 139—140°, and 
yields a platinochloride, (C,H ,N,0,),H.PtCl,. 

The above condensation products, when dissolved in strong sulphuric 
acid, exhibit distinctive colorations. G. T. M. 


Strychnine. By Juuius Taret (Annalen, 1898, 301, 285—348. 
Compare Abstr., 1892, 1012).—When a current of 5 ampéres at a 
potential of 3°5 volts, is passed through a solution of 30 grams of 
strychnine in 180 grams of concentrated sulphuric acid mixed with 


120 grams of water, two poisonous bases, strychnidine and tetrahydro- 
strychnine, are produced. After 10 hours treatment, the colourless 
liquid is diluted with 4 times its own volume of water, nearly neu- 
tralised with barium carbonate, and, after filtration, treated with a 
slight excess of baryta, which precipitates strychnidine and barium 
sulphate. 


Strychnidine, CyyHpNO<L M2, cerystallises from alcohol in stellate 


aggregates of colouriess needles, and sinters at 246° (uncorr.), melting 
to a brown liquid at 250°5°; in a vacuum, it melts at 252°, forming a 
colourless solution. Impure specimens of the base crystallise in 
thin, reddish needles melting at 246—248°. Strychnidine boils at 
290—295° under a pressure of 14 mm., the colourless distillate imme- 
diately becoming crystalline ; it dissolves very sparingly in water, 
forming a distinctly alkaline solution. The base requires 32 parts of 
boiling absolute alcohol for dissolution, 120 parts of the solvent being 
necessary at 20°; it dissolves in 50 parts of boiling 60 per cent. 
alcohol, and in 14 parts of boiling benzene. Chloroform dissolves it 
still more readily, and when the solution in 10 parts of this medium 
is treated with 20 parts of ether, 70 per cent. of the base crystallises 
in prisms. A 6:4 per cent. solution of the base in chloroform has the 
specific rotatory power [ a |p = — 8°28° at 20°. A solution of strychnidine 
in concentrated sulphuric acid gives coloration with oxidising agents, 
but aqueous solutions of its salts, in presence of excess of acid, 
become intensely red with potassium dichromate, hydrogen peroxide, 
ferric chloride, or sodium nitrite; concentrated nitric acid pro- 
duces the same effect when added to the base. In this respect, 
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it resembles dimethylstrychnine, methylisostrychnic acid (oc. cit.), 
and methyltetrahydroquinoline (kairoline); the highly sensitive 
character of the ferric chloride reaction is also peculiar to these four 
compounds. Dimethylaniline, dissolved in hydrochloric acid, gives a 
yellow coloration with ferric chloride, but the test is less sensitive than 
in the case of kairoline and strychnidine. When bromine water is 
added to an acid solution of strychnidine, a pink coloration is developed, 
gradually deepening to violet-red ; on continuing the addition of brom- 
ine, a dirty violet solid is precipitated, whilst the liquid becomes colour- 
less. Diazobenzene chloride, when added to an acetic acid solution of 
strychnidine, produces a yellow azo-compound which forms a magenta- 
coloured solution in dilute hydrochloric acid. On heating the base with 
benzaldehyde and zine chloride, a yeliow product is obtained, which, 
when extracted with water and dissolved in alcohol, gives an in- 
tense, malachite-green coloration with ferric chloride. An intense red 
liquid is obtained on adding sodium nitrite to a concentrated solution 
of strychnidine in excess of hydrochloric acid, but it rapidly becomes 
brownish-yellow, and deposits a yellow, micro-crystalline precipitate. 
Ten per cent. nitric acid decomposes the base when boiled with it, 
yielding a deep red solution which finally becomes olive green ; whilst 
acetic anhydride and phosphorus pentachloride give rise to indefinite 
products. Strychnidine has the disagreeable, bitter taste of strychnine 
and deoxystrychnine ; it also resembles these alkaloids in its poisonous 
properties. Unlike deoxystrychnine, it yields two series of salts, of 
which those containing one molecular proportion of acid are neutral 
towards litmus, whilst the others have an acidic action, and readily 
part with a portion of the combined acid. The hydrochloride, 
C,,H,,N,0,HCl, 
forms slender, colourless needles, and when treated with mercuric 
chloride yields a gelatinous precipitate which becomes crystalline 
on boiling; potassium dichromate precipitates slender, pale yellow 
needles, and develops an intense red coloration in presence of excess 
of acid. The dihydrochloride, C,,H,,N,0,2HCI, crystallises in colourless 
needles, and is converted into the hydrochloride on crystallisation 
from water. The methiodide, C,,H,,N,0,MeI+2H,O, crystallises 
from water in aggregates of needles several mm. in length. 
Tetrahydrostrychnine, C,>H,.NO(NH)-CH,°OH, crystallises from 
alcohol in colourless prisms containing one molecular proportion of 
the solvent, which it retains in a vacuum, but loses completely at 100°, 
it then melts at 202° to a colourless liquid ; the base dissolves in 280 
parts of water at 20°, and the solution is strongly alkaline towards 
phenolphthalein, litmus, and turmeric. Tetrahydrostrychnine dis- 
solves in about 20 parts of boiling alcohol or of boiling benzene, and 
in 14 parts of boiling 95 per cent. alcohol ; it dissolves very readily 
in chloroform, and is precipitated in microscopic needles on adding 
ether to this solution. The base resembles strychnidine in its beha- 
viour towards concentrated sulphuric acid and potassium dichromate, 
but yields a wine-red solution when the hydrochloride is treated with 
ferric chloride or chromic acid, the latter producing a reddish-brown 
precipitate in concentrated solutions ; sodium nitrite has no action on 
dilute solutions, and precipitates the hydrochloride of the nitrosamine 
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from concentrated solutions. Bromine water develops a violet or 
wine-red coloration in a solution of the hydrochloride, and concentrated 
nitric acid forms an intense yellow solution, which gradually becomes 
deep red. Acetic anhydride converts the base into a crystalline 
acetyl derivative, which, when dissolved in concentrated sulphuric 
acid and treated with potassium dichromate, develops a beautiful violet 
coloration. On heating the base with concentrated hydrochloric acid 
at 100° during 3 hours, or with phosphorus oxychloride, it is resolved 
into strychnidine, which is also formed in association with iodo-bases 
when tetrahydrostrychnine is heated on the water bath with hydr- 
iodic acid (sp. gr. = 1°96)and phosphonium iodide. Tetrahydrostrych- 
nine hydrochloride, C,,H.,N,O,,HCI, forms small, ‘slender needles, and 
dissolves in less than 3 parts of hot water ; 26'5 parts of water are 
required at 20°, and the solution is neutral towards litmus. The 
dihydriodide, C,,H,,N,0,,2HI + 2H,0, crystallisesin pyramids, and loses 
water inavacuum. The methiodide, C,,H,,N,0, + MeI + H,0, crystal- 
lises from hot water in elongated, thin, lustrous needles, and dissolves 
with difficulty in cold water. The nitrosamine is resinous, but yields 
a hydrochloride which crystallises from warm water in yellowish, 
lustrous prisms ; reduction with zinc dust and acetic acid converts it 
into a base, which slowly reduces boiling Fehling’s solution. 


Strychnoline, Cy Hy N<E, obtained by reducing deoxystrych- 


nine in amylic alcohol with sodium, crystallises from dilute alcohol 
in small, colourless needles melting at 175—178° to a viscous resin ; 
it is scarcely soluble in water, and dissolves sparingly in ether, but 
alcohol, chloroform, and benzene dissolve it readily. The solutions in 
dilute hydrochloric and sulphuric acids become reddish, and finally 
brown, when exposed to air, ferric chloride and potassium dichromate 
giving magenta-red colorations; sodium nitrite produces a liquid 
having the colour of eosin. When the base is treated with concen- 
trated sulphuric acid, it becomes deep red, and when gently heated 
yields a violet solution ; the solution in concentrated nitric acid is 
magenta-red. 


Dihydrostrychnoline, Og Hag N< YM, prepared by passing a current 


of electricity through a solution of deoxystrychnine in 50 per cent. 
sulphuric acid, crystallises from light petroleum in colourless prisms, 
melts at 129°, and boils at 267—-270° under a pressure of 16mm. It 
is very soluble in organic liquids, but dissolves sparingly in water, 
yielding a distinctly alkaline solution. A 3 per cent. solution in 
chloroform has the specific rotatory power [a])»= +10°5°. In colour 
reactions and physiological influence, the base resembles strychnidine. 
The hydrochloride, which crystallises in small needles, dissolves very 
readily in hot water, but more sparingly in cold ; the nitrate melts to 
a colourless liquid at 185° in a vacuum, becoming red at 180° in 
presence of air. The methiodide crystallises from water in white 
needles, and melts at 265°. 

Strychnic and isostrychnic acids are indifferent to reducing agents. 

Dinitrostrychnine hydrate, C.,H,.N,0,(NO,)., is precipitated in 
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sulphur-yellow needles when sodium acetate is added to an aqueous 
solution of the nitrate, and contains 1H,O, which is removed at 165° ; 
it is soluble in dilute mineral acids, and in alkalis, being precipitated 
from its solutions in the latter by carbonic anhydride. Alcoholic potash 
develops a beautiful, violet coloration, but the substance does not give 
the strychnine reaction with concentrated sulphuric acid and potas- 
sium dichromate. The nitrate (cacostrychnine), prepared by heating 
strychnine with 40 parts of 5 per cent. nitric acid, separates from the 
latter as a golden yellow, crystalline powder, which chars when 
heated. 

Dinitroisostrychnic acid, C,,H,.N,0,(NO,),, is a microcrystalline, 
sulphur-yellow substance, insoluble in water and in alcohol, but form- 
ing a red solution in alkalis; the sulphate crystallises in golden-yellow 
prisms ; the nitrate, obtained by heating isostrychnic acid with 40 
parts of 20 per cent. nitric acid during 20 hours, forms a dark yellow, 
microcrystalline powder, which chars when heated ; alcoholic potash 
develops a violet coloration. 

Dinitrostrycholcarboxylie acid, C,,)H;N.O,, is prepared by heating 
strychnine with 40 parts of 20 per cent. nitric acid during 72 hours 
in a reflux apparatus, evaporating the liquid to a syrup, and treating 
this with boiling concentrated nitric acid; it crystallises from con- 
centrated nitric acid in prisms, and from alcohol in needles containing 
the solvent, which is removed below 110°. It melts at about 300°, 
liberating carbonic anhydride, and yielding dinitrostrychol ; the acid 
dissolves somewhat readily in hot water, and crystallises in needles. 
An intense violet coloration is produced when the solution in sodium 
carbonate is treated with hydrogen sodium sulphite. The potassium 
salt crystallises in pale yellow needles, and detonates without melting 
when heated ; it dissolves in 50 parts of boiling water. The sodiwm 
salt is more readily soluble, the solution yielding precipitates with 
lead acetate, and the chlorides of barium, calcium, iron, copper, and 
cobalt. 

Diamidostrycholearbouylic acid, C,,H,N,O, prepared by reducing 
dinitrostrycholearboxylic acid with tin and hydrochloric acid, forms 
microscopic prisms, dissolving in ammonia, alkalis, and warm hydro- 
chloric acid ; the solutions are extremely sensitive towards oxidising 
agents, and quickly become red or brown when exposed to air. The 
hydrochloride crystallises from hot, hydrochloric acid in colourless 
prisms. 

Dinitrostrychol, C,H;N,0,, produced on heating dinitrostrychol- 
carboxylic acid with 10 parts of water in sealed tubes at 200—210°, 
crystallises in slender needles; it becomes brown at 250—270°, 
and melts at about 284°, forming a brown liquid which slowly evolves 
gas. The alcoholic solution is neutral towards methyl-orange, and acid 
towards litmus. The potassium derivative forms minute needles, and 
the dibariwm derivative contains 1H,O; the methylic ether is a brownish, 
crystalline powder, which melts at 196° and sublimes at higher tem- 
peratures, 

Trinitrostrychol, C,A,N,O,, is formed from dinitrostrycholearboxylic 
acid under the influence of fuming nitric acid, and dissolving some- 
what readily in hot water, crystallises in colourless, glistening plates 
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as the liquid cools ; it becomes brown at 205°, and melts at 215—218° 
(uncorr.). The aqueous solution is pale yellow, and has an acid action 
on litmus and methyl-orange. The sodiwm derivative dissolves very 
readily in hot water, and much more sparingly in cold water, forming 
a neutral solution. M. O. F. 


Partial Racemism. By Atsert LapenpuRG and Guipo Doctor 

(Ber., 1898, 31, 1969—1971).—Strychnine racemate, 
C,H,0,,2C,, H,.N,0,,6}H,0, 

differs entirely in its properties from the corresponding salts of 
dextro- and levo-tartaric acid, and also from a mixture of these, 
and is therefore to be regarded as a chemical individual. This is 
shown by the melting point, water of crystallisation, solubility, and 
density as given in the following table. 


Solubility at | 
Sp. gr. at 20°. 7 Melting point. | upaalcatin 


Racemate ... 1°4696 4 molecules 


6 
d-Tartrate... 1°5429 2° 7 
l-Tartrate... 1°6080 . 3 


A. H. 


Atropine Periodides and Mercuriodides. By Harry M. Gorpin 
and Apert B. Prescorr (J. Amer. Chem. Soc., 1898, 20, 329—338. 
Compare Jérgensen, J. pr. Chem., 1871, [ii], 3, 329).—An enneaiodide, 
C,,H,,NO,,HI,I,, can be obtained under suitable conditions, which 
are given in detail in the paper. To obtain it in acrystalline form, it is 
first washed with a little cold alcohol to remove traces of free iodine 
and then dissolved in warm alcohol, from which it crystallises in dark- 
green prisms and leaflets ; it is sparingly soluble in ether, chloroform, 
benzene, or carbon bisulphide, insoluble in water, and is decomposed 
when heated with water, and also on treatment with concentrated 
solutions of potassium iodide. At 90°, it begins to give up iodine, and 
melts to a dark liquid at 140°. One-ninth of the total iodine is 
firmly combined, whilst eight-ninths is easily removed by reducing 
agents, such as sulphurous anhydride or sodium thiosulphate. 

The periodides are most readily obtained by using chloroform as a 
solvent. On adding atropine (20 grams) to a warm solution of iodine 
(30 grams) in chloroform (500 c.c.), the enneaiodide crystallises out 
in shining, dark-green crystals; the mother liquor gives several 
successive crops of the dark-blue pentiodide, and finally a crop of the 
brownish-red tri-iodide. The periodides readily give double salts with 
mercuric iodide ; one may be obtained by shaking the alcoholic solution 
of the periodide with mercury and gently warming the mixture ; it 
has the composition C,,H,,.NO,,HI,HgI,, forms yellow crystals, melts 
at 89—90°, is sparingly soluble in ether or chloroform, moderately in 
hot water, and very readily in warm alcohol. If a solution of this 
compound in dilute alcohol is treated with an excess of potassium 
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iodide, a compound, (C,,H,,NO,,HI),Hgl,, is obtained ; it crystallises 
in white, silky needles melting at 98—99°, and is readily soluble in 
warm alcohol or hot water. 

The formation of atropine enneaiodide affords a convenient method 
for estimating the strength of atropine solutions by adding excess of a 
standard solution of iodine, and titrating back with standard sodium 
thiosulphate. The method is only successful when extremely dilute 
solutions of atropine are employed, as otherwise a resinous mass is 
obtained. J.Jd.8. 


Soluble Compound of Hydrastine with Monocalcium Phos- 
phate. By Tuomas H. Norton and H. E. Newman (J. Amer. Chem. 
Soc., 1897, 19, 838—840).—When hydrastine is triturated with a 
saturated solution of monocalcium phosphate, a portion of it enters 
into solution, the amount dissolved increasing with the duration of 
trituration. At the end of six weeks, the proportion of hydrastine to 
calcium phosphate corresponds with the formation of a salt of the 
composition 2Ca(H,PO,),,3C,,H,,NO,;. No definite salt could, how- 
ever, be isolated from the solution, a resinous mass being left on 
evaporation. A. H. 


Mandragorine. By Hermann Tooms and M. WEntze. (Ber., 
1898, 31, 2031—2037. Compare Clouzel, Un. Pharm., 1885, 264; 
Richardson, Pharm. Journ. and Trans., 1888, 938, and 1049; Ahrens, 
Abstr., 1889, 1074, 1222).—Five grams of Ahrens’ alkaloid (m. p. 79°) 


was dissolved in hydrochloric acid and the solution fractionally pre- 
cipitated five times with gold chloride, 20 c.c. of a solution of 6 grams 
of gold chloride in 100 c.c. of water being used for each precipitation. 
The five fractions thus obtained exhibited, both macroscopically and 
microscopically, such differences that it was evident that the original 
alkaloid must have beena mixture. By repeated crystallisation of the 
different fractions from dilute hydrochloric acid, about 90 per cent. of 
the original precipitates was obtained in the form of large plates 
melting at 163—-164°. These proved to be identical in every respect 
with hyoscyamine aurochloride, and the base obtained from them 
exhibited all the properties of hyoscyamine. 

Mandragorine is thus a mixture of bases, the chief constituent of 
which is hyoscyamine. J.J.58. 


Preparation of Cholic Acid, and its Behaviour towards Re- 
ducing Agents. By Fritz Preau (Pfliiger’s Archiv., 1898, 71, 
303—317).—The author describes in detail the method he has found 
to yield the best results for the preparation of cholic acid from bile. 
On repeating Destrem’s experiments (Abstr., 1879, 333) on the distilla- 
tion of cholic acid with zine dust, he found that the product 
consists of several non-separable hydrocarbons, which are decomposed 
when distilled under reduced pressure ; no definite substance could be 
obtained by treating the mixture either with bromine or with nitric acid. 

On heating cholic acid (0°6 gram) with concentrated hydriodic acid 
(5 ¢.c.) and red phosphorus (1 gram) during 8 hours at 270°, a product 
was obtained which appeared to have the constitution C,,H,,; it was 
not, however, prepared in at all a pure state. 
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When a mixture of cholic acid (10 grams), amorphous phosphorus 
(100 grams), and hydriodic acid (b. p. 127°) is boiled for an hour, 
a white, pulverulent substance is obtained (compare this vol., i, 389), 
which readily dissolves in ether, benzene, acetone, and acetic acid, less 
easily in alkalis and cold alcohol, and is insoluble in water ; it cannot 
be obtained crystalline, but when approximately pure, melts at 
117—120°, and has the composition C,,H,,0,; the author suggests 
that it is the monobasic acid, CH,:C,)H,,Me,*COOH, corresponding 
to Mylius’s formula, OH: OH: O,oH,(CH," OH), COOH, for cholic 
acid. On adding mineral acids to its alkaline solution and boiling, a 
coarse-grained precipitate is formed, which appears to consist of an 
anhydride of the acid analogous to the so-called dyslysins. 

On adding the acid C,,H,,O, to hot concentrated nitric acid, 
simultaneous oxidation and nitration occur, an amorphous trinitro- 
bilianic acid, C,,H,,N,O,,, being formed, which melts at 169—172°, 
dissolves in alkalis with a dark-red coloration, and yields a silver 
salt, C,,H,.N,0,,Ag,. When alcoholic potash is added to its solution 
in alcohol, a reddish-brown precipitate is produced which dissolves in 
excess of the alkali; in this respect, trinitrobilianic acid resembles 
bilianic acid, and, like the latter, it appears to yield a phenyl- 
hydrazone, although this is very ill-characterised. W. A. D. 


Two Derivatives of Cholic Acid. By Fritz Preet (Pfiiger’s 
Archiv., 1898, '72, 266—272).—If the crude products of reduction of 


cholic acid are treated with zinc dust and acetic acid, the presence of 
the undesirable iodo-compounds is avoided, and the yield of the anhy- 
dride, C,,H,.0,, greatly augmented. It can best be purified by repeated 
dissolution in alkali and reprecipitation with acid. The substance 
thus obtained is precipitated from the solution of its potassium-salt by 
carbonic anhydride and exhibits Pettenkofer’s bile acids reaction ; 
it melts at 76—80°, and appears to be identical with Serikowski’s 
cholylic anhydride (this vol., i, 389), but the author considers that his 
own method of preparation is to be preferred to Serikowski’s, as the 
use of hydriodic acid of 127° boiling point ensures comparatively rapid 
reduction. 

In opposition to the view of Serikowski, the author brings forward 
evidence to show that the free acid is capable of existence ; the pre- 
cipitate, which is first produced on adding acid to the solution of the 
anhydride in dilute potash, is flocculent and readily soluble in cold 
alkali, but if heated cautiously at 50—60°, it becomes sandy and in- 
soluble ; as this change is effected at a temperature far below the 
melting point of the anhydride, it cannot be due to mere coagulation, 
but must mean conversion of the free acid into its anhydride. 

Further experiments on the action of boiling concentrated nitric 
acid on the anhydride have given results differing somewhat from 
those first recorded (loc. cit.), and a product crystallising in aggregates 
of needles has at last been isolated. 

Preparation of Bilianic Acid.—The following method of preparing 
bilianic acid differs from that of Mylius in that it ensures the further 
transformation of dihydrocholic acid, the intermediate product of 
oxidation of cholic acid. A mixture of cholic acid (20 grams), 
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potassium dichromate (40 grams), sulphuric acid (60 grams), and 
water (160 grams), is heated, as Mylius recommends, until the solution 
becomes green; the liquid is then cooled, and the product collected 
over thin gauze and reduced, by rubbing, to a fine state of division ; 
it is once more heated on the water bath for fifteen minutes with a fresh 
mixture of 20 grams potassium dichromate, 30 grams of sulphuric 
acid, and 80 grams of water, and it is recommended that, in case any 
aggregation ensues, the mass should be re-collected and again rubbed 
down before the oxidation is proceeded with. After cooling, the pro- 
duct is separated, dissolved in excess of soda, digested on the water 
bath, and filtered from chromium oxide ; the filtrate is acidified, and 
the precipitate of nearly pure bilianic acid collected, washed, dried, 
and crystallised from dilute acetic acid. In this way, 15—16 grams 
of bilianic acid, in shining prisms melting at 266°, may be obtained. 
Bromine water does not act on bilianic acid at the ordinary tempera- 
ture, but when heated with it at 110° under pressure, considerable 
quantities of bromine disappear ; the product thus obtained, however, 
is resinous and unsuited for analysis. A. L. 


Bile Acids. By GorrHarp ButnueIm (Zeit. physiol. Chem., 1898, 
25, 296—324).—Glycocholic acid can be prepared from ox-bile by shak- 
ing it with small amounts of ether and concentrated hydrochloric 
acid ; the acid, which separates after a short time, is washed with 
water until free from chlorine, and then crystallised first from 
warm water and afterwards from dilute acetic acid. The yield of pure 
acid obtained in this way varies from 1:5—2 per cent. of the bile used. 

Cholic acid, obtained from glycocholic acid according to Hartmann’s 
directions (Kolbe’s Journal, 19, 307), forms prismatic crystals contain- 
ing 1H,O, which, when placed in alcohol, change to small tetra- 
hedra containing 1C,H,0; the yield is from 62—70 per cent. of the 
theoretical. The author was unable to prepare cholesteric acid by the 
oxidation of cholic acid according to Tappeiner’s directions (Abstr., 
1879, 388). 

Bilianic acid, C.,H,,0,+2H,0, obtained by oxidising cholic acid 
with potassium chromate and sulphuric acid, was purified by dissolving 
in absolute alcohol, and after treating the solution with hydrochloric 
acid, allowing it to stand in sunlight for some days. The diethylic 
bilianate thus formed was hydrolysed with barium hydroxide, and 
the bilianic acid produced crystallised from alcohol; it is easily 
soluble in acetic acid, ether, and alcohol, but almost insoluble in light 
petroleum. The anhydrous acid melts at 264° (uncorr.), and is dextro- 
rotatory [a],»=+76°. The silver salt forms small needles, and the 
potassium hydrogen salt plates. Bilianic acid is stable towards oxidis- 
ing agents, chromic acid only attacking it when concentrated and on 
boiling ; hydrogen peroxide, potassium ferrocyanide, and hypobromite, 
appear to be without action, and a cold solution of potassium perman- 
ganate is only reduced after some time. It does not give Pettenkofer’s 
reaction, but on gently warming with concentrated sulphuric acid a 
peculiar green fluorescence is produced. 

Dehydrocholic acid, isolated from the oxidation products of cholic 
acid, crystallises from dilute acetic acid and melts at 232°. It does 
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not give Pettenkofer’s reaction, but with sulphuric acid a green 
fluorescence is produced. 

Cholanic acid crystallises from acetic acid in quadratic prisms melt- 
ing at 286° (uncorr.), and is dextrorotatory ; [a])p= +113°.. Its normal 
ethylic salt gives a phenylhydrazone as a radiating, crystalline mass, and 
therefore cholanic acid must be assumed to be a ketonic acid; it is 
more stable towards permanganate than bilianic acid, which it other- 
wise resembles in its reactions. 

No crystalline cholesteric acid could be obtained by the oxidation of 
pure bilianic acid with potassium permanganate, either alone or in 
acid solution; nor could Serikowski’s statement be corroborated 
(Monatsh., 17, 1) that cholic acid on oxidation with permanganate 
yields phthalic acid. A. W.C. 


New Bile-substances. By Oror Hammarsten (Zeit. physiol. 
Chem., 1898, 24, 322—350).—The bile of the great shark (Scymnus 
borealis, Scoresby) does not yield a trace of cholesterol, and, although 
of a yellowish-brown colour, contains neither bilirubin nor urobilin. 
The mixture of sodium salts obtained by precipitating the bile acids 
with lead acetate, and decomposing the precipitate with sodium 
carbonate, although responding in a striking manner to Pettenkofer’s 
reaction and the fluorescence test, was found to contain no glycocholic 
or taurocholic acid. It consisted, instead of the salts, of at least two 
acids containing sulphur, which differ from taurocholic acid in losing 
the whole of their sulphur in the form of sulphuric acid when boiled 
with alkalis or acids; from this they would appear to be acid ethereal 
sulphates, and the names a- and f-scymnolsulphuric acid given to them 
indicate their character. Sodium a-scymnolsulphate was precipitated 
from a 3 per cent. aqueous solution of the mixed sodium salts by 
adding an equal volume of 40 per cent. aqueous potash; it was 
purified by repeating this process, and was freed from potassium 
hydroxide by dissolving in water, nearly neutralising with sulphuric 
acid, saturating with carbonic anhydride, evaporating to dryness, 
and extracting the salt with alcohol. The pure substance is quite 
white, contains 5°346 per cent. of sulphur, and produces a character- 
istic indigo-blue coloration when dissolved in 25 per cent. hydrochloric 
acid ; it is easily soluble in ethylic and methylic alcohols, only sparingly 
in acetone, and insoluble in benzene. It can be dried at 120—125° 
without decomposition, but decomposes slightly at 130°. Its aqueous 
solution is stable, and produces no precipitate with barium chloride ; 
the whole of the sulphur is removed, however, as sulphuric acid when 
the solution is boiled with dilute hydrochloric acid. When the hydro- 
lysis is effected by barium or potassium hydroxide, a crystalline sub- 
stance, a-scymnol, C,,H,,0, or Cs.H,,0, is produced, which melts at 
100—101°, and is sparingly soluble in water and benzene ; it easily 
dissolves, however, in alcohol, ether, acetone, and warm chloroform, 
and can be obtained in globular aggregates of needles by carefully 
diluting its solution in acetic acid orin alcohol. It gives Pettenkofer’s 
reaction and the fluorescence test for cholic acid, and produces the 
same coloration with hydrochloric acid as sodium a-scymnolsulphate ; 
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it resembles cholesterol in responding to Schiff’s test, and that of 
Liebermann and Blanchard, but fails to give Salkowski’s reaction. 

From the composition of a-scymnol, that of sodium a-scymnolsulphate 
is probably C,,H,.0,*SO,Na or C,,H,,0,°SO,Na ; it was impossible to 
discriminate by analysis between these formule, since the salt could 
never be obtained in a sufficiently pure state ; it always contained 
from 0:17—0°3 per cent. of nitrogen, due to an impurity. The 
analysis of bariwm a-scymnolsulphate, which, on adding ether to the alco- 
holic solution, separates as a white powder readily soluble in water, gave 
numbers agreeing with either of the formule (C,,H,,0,°SO,),Ba+ 
4EtOH or (C,,H,.0,*SO,),Ba, but owing to lack of material, it was 
impossible to decide between them. 

On hydrolysing sodium a-scymnolsulphate with hydrochloric acid, a 
resinous product is obtained which possibly consists of a mixture of 
two dyslysins, having the formule C,,H,,0, and C,,H,,O,, if that of 
a-scymnol be assumed to be C,,H,,0,. 

Sodium B-scymnolsulphate was not separated in a pure state from the 
a-salt, which it closely resembles ; it differs from the latter in being 
more soluble in 20 per cent. potash, and in giving a green coloration 
when dissolved in 25 per cent. hydrochloric acid. There appears also 
to be present, in very small quantity, in the crude mixture of a- and 
B-salts, a third substance, a y-salt, which differs from them in produc- 
ing a precipitate with copper sulphate, lead acetate, and barium 
chloride, and in yielding an acid which is sparingly soluble in water ; 


the y-salt, like the a- and B-salts, contains no nitrogen, and gives the 
Pettenkofer reaction. 

When the crude mixture of a- and f-salts is hydrolysed with potash, 
there is produced, in addition to a-scymnol, an amorphous substance, 
B-scymnol, C.,H,,O,, which is probably its next higher homologue ; it 
produces the same coloration with 25 per cent. hydrochloric acid as 
sodium #-scymnolsulphate, and like the latter gives Pettenkofer’s 


reaction. W. A. D. 


Urobilin. By Jonn L. W. Tuupicuum (Virchow’s Archiv., 1898, 
153, 154—158).—This paper is largely polemical in relation to the 
work of Garrod and Hopkins. What they call urobilin is regarded as 
the omicholin previously described by the author. W. D. H. 


Urocaninic Acid. By Max Siecrriep (Zeit. physiol. Chem., 1898, 
24, 399—409).—A crystalline sediment from the urine of a dog was 
found to consist of urocaninic acid (compare Jaffé, Abstr., 1875, 
478 and 1187); the author confirms Jaffé’s formula, C,,H,,N,0, + 4H,0, 
for the latter, and points out that it does not melt sharply at 212—213°, 
but indefinitely at a somewhat higher temperature, which depends on 
the rapidity of the heating. One hundred c.c. of water dissolves, at 
17-4°, 0°15 gram; at 18°7°, 0°16 gram; at 50°, 0°77 gram; and at 63°, 
0-96 gram of anhydrous urocaninic acid. Barium wrocaninate, 
C,,H,,N,0,Ba + 2H,0, crystallises from water in tufts of slender 
needles. 

No well-defined decomposition products could be obtained by acting 
on urocaninic acid with either oxidising or hydrolytic agents; in many 
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cases, no action at all took place. Bromine acts additively on urocaninic 
acid dissolved in acetic acid, a dibromide, C,,H,,N,0,Br,, being formed, 
which, when dissolved in water or alcohol, decomposes into hydrogen 
bromide, urocaninic acid, and the product, C,H,Br,N,O,, described 
below. 

On passing bromine vapours into urocaninic acid suspended in water 
until the colour of the bromine ceases to be discharged, carbonic 
anhydride is evolved, and ammonium bromide formed, together with 
two distinct decomposition products. The first of these, bromurocant- 
dine, C,H;N,Br,, is insoluble in water, ether, chloroform, benzene, and 
light petroleum, but easily soluble in methylic or ethylic alcohols, 
acetic acid, and ethylic acetate; when heated, it softens at 125°, and 
melts at 133°; on reduction with zinc dust and acetic acid, it yields a 
crystalline substance which contains no bromine. The second decom- 
position product of urocaninic acid, C,H,Br,N,O,, crystallises from 
ether in four-sided prisms, is easily soluble in water and alcohol, but 
insoluble in chloroform, benzene, and light petroleum. 

Jaffé’s formula, C,,H,,N,O,H,PtCl,, for the platinochloride of 
urocanine is confirmed; since urocanine gives the reactions of a 
xanthine derivative, and produces the same physiological effects as 
heteroxanthine and paraxanthine, it must be classed among the purine 
derivatives. 

No urocaninic acid could be detected in human urine, either normal 
or arthritic. W. A. D. 


Lysuric Acid and its Salts. By Crara WILLpENow (Zeit. 
physiol. Chem., 1898, 25, 523—550).—Lysuric acid, prepared from 
the pure barium salt, crystallises from dilute alcohol and melts at 
144—145° (compare Abstr., 1896, i, 268). The acid barium salt, 
2(C,H,,Bz,N,0,) + (C,H,,Bz,N,0,),Ba + 2H,0, erystallisesin beautiful 
needles and melts at 144—148°, at which temperature it loses its H,O. 
The normal barium salt, (C,)H,,N,0,),Ba + 14H,0, is a white, crystal- 
line powder melting at 168°. The acid sodium salt is a white, crys- 
talline mass melting at 108—109°, and contains 1H,O. The acid 
strontium salt crystallises in plates, melts at 137—138°, and contains 
2H,0. The normal strontium salt is crystalline, and contains 1H,0. 
The silver salt, C,.H,,N,0,Ag+4$H,0, is a white, amorphous pre- 
cipitate. A. W. C. 


Chemical Nature of Diastase ; Determination of its Activity 
by the Use of Soluble Starch; and the Occurrence of an 
Araban in Ordinary Diastase. By AvcusTiIn WRdBLEWsKI (Zeit. 
physiol. Chem., 1898, 24, 173—223. Compare this vol., i, 500, and 
Osborne, this vol., i, 286).—The author deals at length with work 
which he has already briefly summarised (this vol., i, 54). In addition, 
a convenient apparatus is described for dialysing diastatic preparations 
in a continuous stream of water ; and the following method is given 
for preparing soluble starch. Rice-starch (100 grams) is triturated 
with a small quantity of 2 per cent. caustic potash, left for 2—4 hours, 
and then diluted to 600—800 c.c. with the 2 per cent. alkali; the 
product is heated, first on the water bath until the liquid is quite thin, 
and subsequently over a bare flame for 30 minutes, and is then 
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slightly acidified with acetic acid ; after precipitating with 95 per cent. 
alcohol, the product is twice redissolved and reprecipitated, and finally 
well washed with alcohol and ether. Soluble starch prepared in this way 
is a very white powder, which completely dissolves in water, but is 
insoluble in alcohol of greater concentration than 40 per cent. ; it is 
entirely without action on Fehling’s solution. With a mixture of 
copper sulphate and caustic soda, it gives the same reaction as Land- 
wehr has stated to be characteristic of animal gum. A solution of 
soluble starch cannot be dialysed; it is precipitated by sodium, 
ammonium, and magnesium sulphate, and by tannin ; in the latter 
case, however, on washing the precipitate with alcohol, the tannin is 
removed, and the residue becomes soluble in water. Soluble starch is 
not precipitated by phosphomolybdic or phosphotungstic acid, potas- 
sium mercury iodide, lead acetate either normal or basic, or mercuric 
chloride or nitrate. Soluble starch identical with the above can be 
prepared by heating rice-starch for 30 minutes with water to which 
2 drops of 10 per cent. caustic potash has been added ; if 10 drops of 
the alkali be employed, and the mixture heated during 4} hours, a pro- 
duct will be obtained which shows a slight cupric-reducing power. 

By heating cane-sugar and inulin with very dilute alkalis, the author 
has brought about their partial hydrolysis ; this explains the fact that 
pure inulin reduces Fehling’s solution slightly after long heating. It 
appears, however, that hydrolysis by alkalis, which may be considered 
due to free OH-ions, is far slower than that due to acids, in which 
hydrogen-ions play part. 

The following is the author’s method of estimating diastatic activity. 
Two grams of soluble starch is dissolved in 100 c.c. of water ; 0°01 
gram of the diastase, dried at 60°, is dissolved in 10 c.c. of water, and 
left in contact at 40° during 8 hours, with 50 c.c. of the starch solu- 
tion ; at the end of this period, the solution is boiled to destroy the 
diastase, and the maltose formed estimated by Fehling’s solution, 
using Allihn’s method. 

The paper concludes with a critical examination of the diastases pre- 
pared by other investigators, and a valuable bibliography is appended. 

W. A. D. 


Constitution of the Simplest Proteids. By Atsrecut KosseL 
(Zeit. physiol. Chem., 1898, 25, 165—189).—As, according to the earlier 
experiments of the author, the molecule of the complicated proteids 
contains an atom-complex similar to the protamine group, the more 
accurate chemical knowledge of the protamines should give an insight 
into the constitution of the albumin molecule. The author has there- 
fore submitted the three protamines, sturine from the spermatozoa 
of the sturgeon, salmine from the salmon, and clupeine from herring 
sperm, to a closer investigation. 

The protamine sulphates were prepared according to previous direc- 
tions (Zeit. physiol. Chem., 1895, 22, 176) and freed from the last traces 
of nucleic acid by precipitating an aqueous solution with sodium picrate, 
dissolving the precipitate in excess of sulphuric acid, and shaking the 
solution with ether, to get rid of picric acid ; the addition of alcohol to 
the evaporated solution causes the separation of the protamine sulphate, 
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Clupeine, Cy)H,,N,,O,.—The numerical results of the analysis of 
clupeine sulphate previously dried at 110—120° agree with the 
formula C,,H,,N,,0,,2H,SO, In the dry state, it is a white 
powder, easily soluble in warm water; on cooling the solution, a 
colourless, highly refractive oil is deposited, which dries on ex- 
posure to the air. Both this oil and clupeine sulphate are strongly 
levorotatory. 

Clupeine itself has a strongly alkaline reaction, gives a blue-violet 
biuret reaction, but no reaction with Millon’s reagent or acetic and 
sulphuric acids. It is precipitated from neutral or faintly alkaline 
solution by potassium phosphomolybdate, molybdate, picrate, chrom- 
ate or ferrocyanide, thus differing from peptones and propeptones 
(albumoses). Potassium tri-iodide, salts of the heavy metals, such as 
mercuric chloride, also bromine water, cause precipitation, the latter 
with formation of an unstable additive product. Clupeine, like other 
protamines, gives in ammoniacal solution a precipitate with coagulable 
albumin and albumoses, 

Salmine.—The sulphate appears to have the formula 

C5 )HsoN,,0;,2H,SO,, 
or, in other words, only differs from clupeine sulphate in containing 
one more molecule of water. The author inclines to the belief that 
this arises from the different methods of drying the substances, and 
that in reality salmine and clupeine are identical ; a supposition sup- 
ported by the facts that the two substances have the same solubility 
in water, and the same optical activity and refractive index. 

Sturine resembles salmine and clupeine markedly in properties, but 
is more easily soluble. The sulphate is precipitated from its solutions, 
on adding a few drops of ether, alcohol, or acetone, as an oil probably 
of the formula 4C,,H,,.N,,0, + 11H,S0,. 

When the protamines are heated with dilute sulphuric acid, protones 
or peptones of the protamines are first obtained ; these resemble the 
protamines in their properties, but their sulphates are more readily 
soluble, and they give none of the characteristic precipitates of the 
protamines. 

By the further hydrolysis of the protamines the hexon bases, 
histidine, arginine, and lysine, are produced, the name hexon being 
retained for nitrogenous substances, and obtained by the decomposi- 
tion of proteids containing six atoms of carbon. 

In order to separate histidine from arginine and lysine, use is made 
of the fact that histidine carbonate, in absence of neutral alkali salts, 
1s precipitated by mercuric chloride, whilst the carbonates of arginine 
and lysine are not. Arginine, when treated with silver nitrate, gives a 
basic substance containing silver, and as this is precipitated by alkali, 
it may thus be separated from lysine. 

By the use of these methods, it becomes easy to prepare crystalline 
specimens of these hexon bases from the protamines, the exact details 
of which are given in the paper. Quantitative experiments show 
that, under these conditions, clupeine gives | molecule of histidine 
and lysine and 3 molecules of arginine, whereas sturine gives 1 
molecule of histidine, 2 molecules of lysine, and 3 molecules of 
arginine, 
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As both protamines and proteids yield histidine, arginine, and lysine 
under certain conditions, it seems reasonable to suppose that the albu- 
min molecule contains a protamine complex which yields these hexon 
bases on treatment with acids. To this complex are attached other 
groups which, on decomposition, yield the amido-acids of the fatty 
series, a third group gives tyrosine, and a fourth group gives the 
decomposition products containing sulphur. W. C. 


Compounds of Proteids with Hydrochloric Acid, Sodium 
Hydroxide, and Sodium Chloride. By Sreran Buearszky and 
Leo LikBeRMANN (Pfliiger’s Archiv., 1898, '72, 51—74).—Whether 
acids, alkalis, and normal salts form actual compounds with albumin 
and similar substances, has long been a moot point with chemico- 
physiological workers. To solve the question, two methods hitherto 
not used for the purpose were tried ; the first consisted in a measure- 
ment of the electromotive force of the supposed compounds; the 
second was the cryoscopic method of observing whether any lowering 
of the freezing point occurs. The conclusions arrived at by both 
methods are the same, namely, that hydrochloric acid is really 
chemically united to proteid substances (albumin, albumose, pepsin) ; 
that sodium hydroxide is also united to albumose and albumin, but 
that sodium chloride is not. W. D. H. 


Behaviour of the Sulphur in Albumin free from Ash as Com- 
pared with that of Sulphur in the Halogen Derivatives of Albu- 


min. By Ericn Harnaox (Ber., 1898,31, 1938—1943. Compare Abstr., 
1892, 645).—Although the conversion of egg-albumin into albumin 
free from ash by the author’s method involves no loss of sulphur, this 
element is not in the same condition of oxidation in both compounds ; 
whilst ordinary albumin rapidly blackens an alkaline solution of lead 
oxide, this agent is without influence on the ash-free albumin. Whether 
the oxidation undergone by sulphur in the conversion of egg-albumin 
into ash-free albumin is due to atmospheric oxygen or to the copper 
oxide, is at present undecided, but the author does not admit the 
general truth of Werigo’s conclusion that metallic albuminates no 
longer contain unchanged albumin, because lead albuminate rapidly 
blackens a hot, alkaline solution of lead oxide; copper, zinc, and 
platinum albuminates, on the other hand, do not blacken lead oxide. 
Although the proportion of sulphur in albumin is not altered by the 
introduction of halogens, the derivatives thus obtained do not 
blacken an alkaline solution of lead oxide (compare Hopkins and 
Pinkus, this vol., ii, 503). More vigorous action of halogens appears 
to eliminate groups containing sulphur in three stages, and the author 
concludes from this result that the molecule of albumin contains three 
atcms of sulphur, the minimum molecular weight being nearly 5,000 ; 
it remains questionable, however, whether it will not become necessary 
to multiply this number by two or three. M. O. F. 


Effect of Minute Quantities of Acid on the Solubility of 
Globulin in Salt Solutions. By Tuomas B. OsBorne and GEORGE 
F. Campset (J. Amer. Chem. Soc., 1897, 19, 482—487).—It has been 
previously shown (Abstr., 1893, i, 380) that the principal globulin of 
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the seed of the castor-oil bean is partly insoluble in a saturated solution 
of sodium chloride and partly soluble therein, and that these two 
parts are alike in composition and differ but slightly in their reactions. 
More elaborate experiments have been made which confirm the above 
statement. 

Experiments were also made by adding minute quantities of acetic 
acid (for example, 20 c.c. of 0°05 per cent. acetic acid) to the globulin 
and then dissolving by adding sodium chloride (2 grams) ; such a solu- 
tion, when diluted with twice its volume of water, gave an abundant 
precipitate. A similar precipitate was obtained by saturating with 
sodium chloride. Similar solutions without the acetic acid gave no 
precipitates either on dilution or on saturation. The amount of acetic 
acid in all cases was so minute that the solutions gave a neutral 
reaction with litmus paper. In this manner, it has been shown that a 
quantity of acid too small to be detected with litmus or by analysis 
causes changes in the fractions soluble in saturated salt solution. 
Experiments have also been made with crystallised edestin from hemp 
seed, and similar results have been obtained. These changes are 
similar to those occurring naturally in the seeds and extracts of the 
castor-oil bean and sunflower, but whether such changes occur only 
through the influence of small quantities of acid is a point not yet 
settled. It has been found that edestin originally soluble in 10 per 
cent. sodium chloride solution, after keeping in stoppered bottles for 
from two to four years, becomes largely insoluble, and that its solutions 


are precipitated by saturating with salt. J.J.8. 


Iodospongin, an Iodised Proteid Present in Ordinary Sponge. 
By Erich Harnack (Zeit. physiol. Chem., 1898, 24, 412—425).—The 
sponge employed by the author, after being cut into small pieces and 
extracted with dilute hydrochloric acid, contained only 0°35 per cent. 
of ash, and had an average composition. 


C. H. ON. 8. I, O. 

48°51 6°30 14:79 0°73 1:50 about 28 per cent. 
When left with dilute sulphuric acid (sp. gr.=1'29) for 8 days, 
most of the sponge material dissolved and a powdery substance 
separated ; this was twice dissolved in dilute caustic soda, and twice 
precipitated with dilute sulphuric acid, and purified for analysis by 
dissolving in ammonia, precipitating with ammonium sulphate, and 
dialysing the product. The substance thus obtained has the composi- 
tion C,,H,,IN,,S,0,,; if in its preparation the sulphuric acid is 
replaced by hydrochloric acid, a product containing less sulphur is 
formed ; this probably has the composition C,,H,,IN,,S,0.., although 
a complete analysis was not made, owing to the difficulty of its pre- 
paration. To the latter substance, the name todospongin is given, the 
former probably being its monosulphonic acid. This when freshly 
prepared is colourless, but soon darkens to a brownish-black ; it dis- 
solves in alkalis, but is reprecipitated by acids or ammonium sulphate ; 
it produces a black coloration with alkaline lead oxide, but fails to 
give the biuret test, the sugar reaction in presence of a-naphthol 
(Molisch), or Adamkiewicz’s reaction. 

Since the ratio of sulphur to iodine is the same in iodospongin as 
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in the original sponge material (2 atoms of sulphur to 1 atom of 
iodine), the author concludes that a portion of the molecule of the 
latter has been split off which contains the whole of the iodine and 
sulphur ; this portion is almost exactly one-sixth of the weight of the 
total molecule. W. A. D. 


Formation of Arginine from Elastin. By A.precut KosseEL 
and Fr. KutscHer (Zeit. physiol. Chem., 1898, 25, 551—552).— 
Bergh and Hedin (this vol., i, 608) have recently stated that Kossel’s 
hexon bases are not obtainable from elastin, and that therefore a 
new group of proteid-like substances must be provided in Kossel’s 
new scheme of classification. In the present research, it is shown 
that elastin from the ligamentum nuche does yield a small amount 
of arginine (0°3 per cent.). This is the easiest of the hexon bases to 
prepare. There is, therefore, no reason to doubt that elastin contains 
a protamine nucleus. W. D. H. 


Formation of Levulinic Acid from Nucleic Acid. By 
ALFRED Nout (Zeit. physiol. Chem., 1898, 25, 430—433).—The nuclein 
of yeast and of pancreas yields a reducing carbohydrate. Such a 
substance, however, is not obtainable from nucleic acid, although Kossel 
and Neumann showed that by the action of sulphuric acid at a high 
temperature on the nucleic acid of the thymus, levulinic acid (with 
formic acid) is obtainable; this appears to indicate the existence in 
nucleic acid of a carbohydrate complex. In the present research, 
nucleic acid was prepared from the spermatozoa of the sturgeon, and 
Kossel’s result was confirmed. W. D. H. 


Mucin from an Ovarian Cyst. By Cuaries Lepierre (Compt. 
rend., 1898, 126, 1661—1664).—The gelatinous contents of an 
ovarian cyst, when boiled with water, filtered, and the filtrate 
acidified with acetic acid, yielded 4 per cent. of a mucin differing in 
some particulars from those hitherto described, and having the 
percentage composition : carbon, 49:2; hydrogen, 7°0; nitrogen, 12°6 ; 
sulphur, 0°94; mineral matter, 0°5; undetermined, 29°76. These 
figures show that the substance is allied to the mucins obtained from 
the submaxillary glandsand from tendons. It is not affected by dilute 
alkalis (1: 1000), but on warming with more concentrated solutions 
of potash or soda, a clear yellow solution is obtained which, on 
adding acetic acid, yields either no precipitate or else one which is 
dissolved by excess of the acid. It is not dissolved by dilute acids in 
the cold, but on heating it is hydrolysed into albumoses and a 
carbohydrate of the formula C,H,,0,. The latter, which is inactive and 
non-fermentible, readily reduces Fehling’s solution, and forms an 
osazone crystallising in yellow needles, and melting at 164—165°. 
The aqueous solution of the mucin is not coagulated by heat, nor 
does it reduce Fehling's solution ; it is precipitated by neutral salts, 
tannin, mercuric chloride, &c., but in no case is the precipitate 
dissolved by excess of the reagent. When treated with pepsin and 
dilute hydrochloric acid at 45°, the mucin is converted into a mixture 
of mucin-albumose and mucin-peptone, which may be separated by 
means of ammonium sulphate. .L, 
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The Proteid of Hemoglobin. By Friepricu N. Scnuuz (Zeit. 
physiol. Chem., 1898, 24, 449—481).—Pure crystalline oxyhemoglobin 
is conveniently prepared from horse's blood by adding sufficient 
ammonium oxalate to prevent coagulation, allowing the corpuscles to 
subside, and diluting the latter with twice their volume of water ; 
on adding to the solution an equal volume of saturated ammonium 
sulphate, and cooling to 0°, the fibrinogen and globulin are pre- 
cipitated, whilst the oxyhemoglobin remains dissolved ; the solution 
is filtered at 0°, and left to stand until the whole of the oxy- 
hemoglobin has separated. Thus prepared, the latter is perfectly free 
from methemoglobin, and can be kept some time without change. 

When a very small quantity of dilute hydrochloric acid is added to 
a solution of hemoglobin, a brown precipitate is formed, which 
immediately dissolves in an excess of acid; on now adding alcohol 
(4 vol.), and shaking with ether, the whole of the colouring sub- 
stance is removed by the latter, whilst a yellowish precipitate is thrown 
down from the alcoholic solution on the addition of ammonia. On 
dissolving this in very dilute acetic acid, precipitating with ammonia, 
filtering, and washing with absolute alcohol and ether, nearly pureglobin 
is obtained. This contains C=54:97, H=7:20, N=16°89, S=0°42 
per cent., and must be distinguished from Preyer’s “ globin ” obtained 
from methemoglobin. Its aqueous solution is not coagulated by 
heat ; on adding a trace of ammonia, caustic soda, or sodium carbonate, a 
flocculent precipitate is produced, which dissolves in the slightest excess 
of the alkali; if, however, the aqueous solution of globin is acidified 
with hydrochloric acid, an excess of ammonia produces a permanent 
precipitate. 

Globin gives the biuret, xanthoprotein, Millon’s, and Adamkiewicz’s 
reactions ; like the acid albumins, it dissolves in dilute acids, and is 
precipitated unchanged on exactly neutralising the latter; it differs 
however, from them in not being coagulable by heat, and in the 
behaviour of its aqueous solutions towards small quantities of nitric 
and hydrochloric acids; these produce coagula which dissolve when 
the solutions are warmed, and are reprecipitated on cooling. This 
behaviour resembles that of the primary albumoses, although globin 
differs from these in being insoluble in dilute solutions of sodium 
chloride and ammonium sulphate. Globin is in its properties most 
closely allied to the histons of Kossel (Abstr., 1885, 572), and of 
Lilienfeld (Abstr., 1894, ii, 146); these, however, contain on the 
average 52-26 per cent. of carbon, 7:19 per cent. of hydrogen, 
and 18°46 per cent. of nitrogen, and have therefore a very different 
composition from globin. It is also noteworthy that, whereas Lilien- 
feld’s histon, when intravenously injected, is capable of preventing the 
coagulation of blood subsequently withdrawn, globin exercises no 
such influence under similar conditions. When large quantities of 
globin are injected, the latter is found in marked quantity in the 
urine; in the author’s opinion, the presence of histon in the urine 
(compare Kolisch and Burian, Abstr., 1897, ii, 112) can equally well 
be attributed to the red blood corpuscles as to the leucocytes. 

‘ The author’s analyses of horse’s hemoglobin giveC = 54°56; H = 7:15; 
N=17:33; and S=0-43 per cent.; these values agree closely with 
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those of Hoppe-Seyler and of Otto and Biicheler. It would seem 
that hematin and globin are not the sole products of the decom- 
position of hemoglobin ; a substance having the reactions of a primary 
albumose appears to be formed in small amount. 

The globin obtained from the hemoglobin of dog’s blood appears to 
be identical with that from horse’s hemoglobin; the blood of the 
goose, however, yields a globin which possesses different properties, 
and is possibly a nucleohiston. W. A. D. 


Hemochromogen. By Ricwarp von Zeynek (Zeit. physiol. Chem., 
1898, 25, 492—506).—Hzmochromogen was prepared by reducing an 
ammoniacal alcoholic solution of hematin with hydrazine hydrate in 
an apparatus from which both oxygen and moisture could be excluded ; 
it is precipitated from solution by a mixture of alcohol and ether, as 
a red, amorphous substance, resembling red phosphorus in appearance. 
The following numbers are the mean of five analyses of this pre- 
paration: C=63°83; H=5°66; Fe=9:25; N=11°48; and O=9°78. 
Unfortunately, as the formula of hematin is doubtful, these results 
cannot lead to any definite conclusion regarding the constitution of 
hemochromogen. 

When an ammoniacal solution of hemochromogen is neutralised 
with acetic acid, a voluminous, brownish-red precipitate is obtained, 
which contains iron, and on redissolving in ammonium hydroxide, 
shows the characteristic spectrum of hzemochromogen. 

Hemochromogen appears to be the oniy product of the action of 
hydrazine hydrate on hematin; with oxyhemoglobin and methemo- 
globin the reaction goes further. As shown by the spectroscope, 
hemoglobin is first formed in both cases, then hemochromogen, and 
after a time the solution becomes completely decolorised. Curves 
are given comparing the extinction coefficients of a 0°0082 per cent. 
ammoniacal solution of hemochromogen with a solution of hematin 
of like strength. A. W.C. 
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382 2* delete ** ZrSO,.” 
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RACEMIC TETRAHYDROPAPAVERINE BY TARTARIC ACID. 905 


been described namely, quinine racemic pyrotartrate (Ladenburg, Ber., 
1898, 31, 524, 937), and strychnine racemate (Ladenburg and Doctor, 
Ber., 1898, 31, 1969). 

Racemic tetrahydropapaverine dextrotartrate is thus the first 
partially racemic substance containing an externally compensated 
base which has been examined ; it should, however, be mentioned that 
Ladenburg notes his inability (Ber., 1894, 27, 75 ; 1898, 31, 524) to 
resoive inactive B-pipecoline by means of its bitartrate at the tempera- 
ture of the water bath, owing apparently to the occurrence of partial 
racemism. 

It must be concluded that if an inactive substance cannot be resolved 
into optically active compounds by crystallising its salts with an 
optically activ» base or acid, it is nevertheless still possible that the 
inactive compound is an externally compensated substance. 

The authors desire to acknowledge their indebtedness to the Research 
Fund Committee of the Chemical Society for a grant enabling them to 
carry out the investigations described in these papers. 
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THE OXIDATION OF FENCHONE. 713 


of fenchone. Wallach (Annalen, 1895, 284, 341) suggested for fenchone 
CH, ‘CH— CH: ‘CH 

the formula CH, : CH_ ‘Co>C(CHs)» based mainly on the produc- 
tion of dimethytmelenic acid by oxidation ; this formula would not, 
however, account for the formation of isocamphoronic and dimethyl- 
tricarballylic acids. The formula proposed by Tiemann (Ber., 1895, 28, 
1079—1093) for camphor and fenchone would not, on the other hand, 
account for the production of camphopyric acid from both fenchene 
and camphene. 

If we assume the truth of Bredt’s formule for camphor and 
camphene, the following formule would express their relationship to 
fenchone, &c. 


CH sof, CH,-——CH—-CH--CH, 
i CH,-C-cH, | | CH,-¢-cH,| 
°C CO 
3 
Camphor (Bredt). Fenchone. 
OH, CH,——CH——:-CH, 
OH,: 0: CH, | OH,-C-CH, 
C CH, CH. CH 
CH, 
Camphene. Fenchene. 
2 CH, «> CH, 
CH,-C-CH, || | CHyO-CH,| 
CH, —_CH—CCl 
CH, 
Chlorocamphene. Chlorofenchene. 


These formule would account for the production of isocamphoronic, 
dimethyltricarballylic, and dimethylmalonic acids from fenchone, and of 
camphopyric acid from fenchene without the intermediate formation of 
camphoic acid. Although these fenchone formule express the 
relationship of fenchone to camphor sufficiently well, they are open to 
the same objections which have been urged against Bredt’s camphor 
formula, They do not account for the apparent behaviour of camphene, 
chlorocamphene, and chlorofenchene as saturated compounds, or the 
isomerism of the a- and f-chlorocamphene and chlorofenchene hydro- 
chlorides, or explain-why camphoic acid is never obtained by the 


oxidation of camphoric acid. 


CHEMICAL LABORATORY, 
Sr. Grorce’s HospiTat, 8. W. 
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Subsequently Tambor and Kostanecki (Monatsh., 1894, 15, 1—8) 
synthesised this substance by distilling phloroglucinol with quinol- 
carboxylic acid, and further by a partial methylation this yielded 
gentisin. Their experiments indicated as possible two formule for 
gentisin according to the position of the methoxyl group, of which the 
second here given seemed preferable. 


O- oO. 
OH H 
I. ) IL. 8 
CH,O OH 
J Ge a pe 
CO” HEH ‘co H 


As the true position of this group is still doubtful, it appeared to me 
that this could be indicated with certainty by a study of its azobenzene 
derivative. 

Gentisin,-procured from Merck of Darmstadt, was dissolved in dilute 
alkali, treated with excess of diazobenzene sulphate, and the bright 
red precipitate collected and dried. After extraction with alcohol, it 
was dissolved in hot acetic acid with the aid of nitrobenzene, and the 
crystals which separated on cooling collected and washed with alcohol. 
On analysis, 


0°1175 gave 0:2878 CO, and 0:0448 H,O. C=~66'80; H=4°23. 
01262 ,, 13°7 c.c. nitrogen at 15° and 748 mm. N=12°50. 
071304 ,, 14-1ec. 99 17° ,, 748mm. N=12°34. 
C,,H,0,(C,H,N,), requires C=66°95 ; H=3°86 ; N= 12-02 per cent. 


Disazobenzenegentisin forms a glistening mass of scarlet needles 
melting at 251—252° with decomposition, readily soluble in hot 
nitrobenzene, almost insoluble in alcohol. Hot alkaline solutions 
dissolve it somewhat slowly, with formation of an orange-coloured 
liquid. 

To acetylate this product, it was dissolved in hot acetic anhydride, 
and the solution boiled for 3 hours. On cooling, the addition of alcohol 
caused the separation of crystals, which were collected and crystal- 
lised, first from acetic acid, and finally from toluene. 


0°1189 gave 10:2 c.c. nitrogen at 19° and 743 mm. N=9°64. 
C,,H,0,(C,H,0),(C,H;N,). requires N = 10°18 per cent. 


To determine the acetyl groups with certainty, it was decomposed 
with sulphuric acid in the presence of acetic acid. 
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0°8803 gave 0°7538 C,,H,O,(O,H;N,).. Found 85°62. 
0-7141 ,, 0°6067 ” » 84°96. 
Theory for the loss of two acetyl groups requires 84°73 per cent. 


The regenerated disizobenzenegentisin was analysed. 


0:1182 gave 12°8 cc. nitrogen at 17° and 743 mm. N=12°27. 
Theory requires N = 12-02 per cent. 


Diacetyldisazobenzenegentisin forms orange-red needles melting at 
218—220°, moderately soluble in hot acetic acid, but only very 
sparingly in alcohol. It is not attacked by cold dilute alkali, but is 
decomposed by digestion at the boiling temperature. Disazobenzene- 
gentisin, therefore, like gentisin itself, contains two free hydroxyl 
groups, which cannot thus be in the ortho-position relatively to the di- 
azobenzene groups. If formula I truly represented the constitution of 
gentisin, it should, like chrysin, form a disazobenzene derivative con- 
taining no free hydroxyl groups. From a substance of the constitution 
II, on the other hand, a diazobenzene derivative should result of a 
nature similar to that of euxanthone ; this is the case, and II must, 
therefore, be the true constitution of gentisin. Disazobenzenegentisin 
may be thus represented. 


CH,N:N 5. NiN-OH, 
i cH, 
Fl 
0” ‘OH 


Diazobenzene-euxanthone and diazobenzene-gentisin are devoid of 
tinctorial property, for when applied, in the form of finely divided pastes, 
to wool alone or mordanted with chromium, the patterns are hardly 
even stained during this process. This is interesting, for although 
gentisin and euxanthone are dyestuffs, and their original hydroxyls, as 
shown above, are intact in these compounds, their tinctorial effect has 
evidently been neutralised by the presence of the azobenzene group. 
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IT.—0°084 gram in 100 c.c. 


Thickness of 1 
layer of liquid Description of spectrum. x A 
in millimetres. 


° —— 


5 down us Absolute absorption beyond .............:ssseeeeeee | 3949 2532 
1 ¥ : sh | | Mensbaleg pestepesteateeen | 4043 2473 


0°084 gram in 500 c.c. 


5 down to Absolute absorption beyond ..............sseseeeees | 4043 2473 
ee MES. ets side” lk Bb ete engheth edibmnall | 4075 2454 
2 down met The strong lines of cadmium are feebly trans-| 
1 SI IE OB: tiitin di ccvcisieeoninidtinntahypithine | 4656 2147 


Thiophen. 


III.—0:084 gram in 20 c.c of alcohol. The exposure was doubled 
for this and IV, being raised from 15 to 30 seconds. This 
did not render the absorption less complete, but the transmitted 
rays being stronger, the absorption was very clearly marked. 


Thickness of 1 
layer of liquid Description of spectrum. i »A 
in millimetres. 


25 down to Absolute absorption beyond ...............seceeeees 3915 2554 
1 ‘i 99 be RéRUSaes Serene aematen 3979 2513 


IV.—0'084 gram in 100 c.c. of alcohol. 


transmitted. 


Thickness of 1 
layer of liquid Description of spectrum. a A 
in millimetres. 
5 down to Absorption absolute beyond ..............:sseseee0 4020 2487 
1 me a ES REE OS: 4049 | 2469 
0:084 gram in 500 c.c. 
: down to } VA Absolute absorption beyond .............cceeeeeeees | 4049 2469 
RE Se ae ee | 4127 | 2423 
2 and 1 : The very strong lines of cadmium are now feebly 
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V.—0:084 gram in 2500 c.c. of alcohol. 


Thickness of 1 
layer of liquid Description of spectrum. x aA 
in millimetres. 

5 and 4 Continuous spectrum transmitted to...............| 4127 2423 
3 Spectrum almost continuous but faint. 
2 and 1 Spectrum continuous to the cadmium line ...... 4306 2322 


The extraordinary absorption caused by thiophen is due to the 
This property is shared by carbon bisulphide, as 


sulphur it contains. 
is well known. 


Conclusions.—It will be seen that, however intense the absorption 


of the ultraviolet rays may be, there is in no case any absorption 
band observed in substances with the following constitution ; this is 
quite in accordance with previous observations, and might have been 


predicted. 


HC—CH 
H ‘COH 


C 
ad 
O 


Furfuraldehyde. 


co< 


CH,:CH 
CH,*CH 


Pyromucic acid. 


2>Co 
2 


Diketohexamethylene. 


C,H,0-CH(N:CH: 0,H,0), 


Furfuramide. 
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Society, No. 183 (1896—7), in which the separation of helium from 
Bath gas was effected by a liquefaction method, the suggestion was 
made that the volatility of hydrogen and helium would probably be 
found close together, just like those of fluorine and oxygen. Having 
a specimen of purified helium, which had been extracted from Bath gas, 
sealed up in a bulb with a narrow tube attached, the latter was placed 
in liquid hydrogen, when a distinct liquid was seen to condense. The 
same experiment repeated, only using liquid air evaporating in a 
vacuum gave no trace of condensation. From this result, it would 
appear that there cannot be any great difference between the boiling 
points of helium and hydrogen. 

All known gases have now been condensed into liquids which can 
be manipulated at their boiling points under atmospheric pressure in 
suitably arranged vacuum vessels. With hydrogen as a cooling agent, 
we shall get within 20 or 30 of the zero of absolute temperature and 
its use will open up an entirely new field of scientific inquiry. Even 
as great a man as James Clerk Maxwell had doubts as to the possibility 
of ever liquefying hydrogen, see Scientific Papers, 2, 412. In con- 
cluding his lectures on the non-metallic elements, delivered at the 
Royal Institution in 1852 and published the following year, Faraday said 
(See Faraday’s “ Lectures on the Non-metallic Elements” p. 292—3), 
“ There is reason to believe we should derive much information as to 
the intimate nature of these non-metallic elements, if we could succeed 
in obtaining hydrogen and nitrogen in the liquid or solid form. Many 
gases have been liquefied ; the carbonic acid gas has been solidified, 
but hydrogen and nitrogen have resisted all our efforts of the kind. 
Hydrogen in many of its relations acts as though it were a metal ; 
could it be obtained in a liquid or solid condition, the doubt might be 
settled. This great problem, however, has yet to be solved ; nor should 
we look with hopelessness on this solution when we reflect with wonder 
—and as I do almost with fear and trembling—on the powers of in- 
vestigating the hidden qualities of these elements—of questioning 
them, making them disclose their secrets and tell their tales—given 
by the Almighty to man.” 

Faraday’s expressed faith in the potentialities of experimental in- 
quiry in 1852 has been justified forty-six years afterwards by the 
production of liquid hydrogen in the very laboratory in which all his 
epoch-making researches were executed. The “doubt” has now been 
settled, hydrogen does not possess in the liquid state the characteristics 
of a metal. No one can predict the properties of matter near the 
zero of temperature. Faraday liquefied chlorine in the year 1823. 
Sixty years afterwards, Wroblewski and Olszewski produced liquid air, 
and now, after a fifteen years’ interval, the remaining gases, hydrogen 
and helium, appear as static liquids. Considering the step from the 
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liquefaction of air to that of hydrogen is relatively as great in the 
thermodynamic sense as that from liquid chlorine to liquid air, the 
fact that the former result has been achieved in one-fourth the time 
needed to accomplish the latter proves the greatly accelerated race of 
scientific progress in our time. 

The efficient cultivation of this field of research depends upon com- 
bination and assistance of an exceptional kind, but in the first instance 
money must be available, and the members of the Royal Institution 
deserve my especial gratitude for their handsome donations to the 
conduct of this research. Unfortunately, its prosecution will demand 
a further large expenditure. Itismy duty also to acknowledge that at 
an early stage of the enquiry the Hon. Company of Goldsmiths helped 
low temperatures investigation by a generous donation to the Research 
Fund. 

During the whole course of the low temperature work, carried out 
at the Royal Institution, the invaluable aid of Mr. Robert Lennox 
has been at my disposal, and it is not too much to say that, but for 
his engineering skill, manipulative ability, and loyal perseverance, the 
present successful issue might have been indefinitely delayed. My 
thanks are also due to Mr. J. W Heath for valuable assistance in the 
conduct of these experiments, 


Addendum. 


Since the above paper was written, both the boiling point and 
specific gravity of hydrogen have been determined. The boiling point 
in the meantime given by the use of a platinum resistance ther- 
mometer involves, however, extrapolation of the curve correlating 
temperature and resistance; the result is that the boiling point 
of hydrogen is -—238° ©. or 35° absolute. At this temperature, 
the tension of liquid air (which, of course, becomes solid) is less 
than 0:002 mm. The resistance of the thermometer used was 5°338 
ohm at the melting point of ice, and this was reduced to 0:129 
ohms when placed in boiling hydrogen. The absolute zero in 
platinum degrees of this thermometer was — 263°27, and the tem- 
perature measured on this scale is —256:29° or 6°38° from the 
point where the conductivity of the platinum would become infinite. 
The resistance of the platinum in the liquid hydrogen is reduced to 
nearly ;};th of what it is in liquid oxygen. It will be necessary to find 
out the electric conductivity of the fluid itself, and to repeat the obser- 
vations with other thermometers, before we can arrive at more definite 
conclusivns. The vapour of hydrogen at its boiling point is about 
eight times denser than the gas at ordinary temperatures, or it has 
about half the density of air, whilst the vapour coming off from liquid 
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air at its boiling point is somewhat less than four times the density of 
air at the ordinary temperature. By evaporation in a vacuum, the 
temperature of liquid hydrogen will be lowered from 10° to 15°, but it 
will be practically impossible (so far as we can anticipate the results 
of experiment) to reach a lower temperature than — 250° © or 20° 
absolute by this means. At present, we can see no way of bridging 
over the last 20 to 25 degrees, and therefore the approach to the 
zero of absolute temperature and the study of matter and energy under 
such conditions must be confined to temperatures above 25° absolute. 

The density of liquid hydrogen has been approximately determined by 
evaporating some 10 c.c. of the liquid, and collecting and measuring 
the gas produced, thereby ascertaining its weight. In this way, 8-15 
litres at 14° C. and 753 mm. were collected over water from between 
9 and 10 c.c. of liquid hydrogen. It appears, therefore, that the density 
of the liquid is about 0°07, using whole numbers as the calculation 
works out to 0°068 nearly. Liquid hydrogen is, therefore, a very 
deceptive fluid so far as appearance goes. The fact of its collecting so 
easily, dropping so well, and having such a well defined meniscus induced 
me to believe that the density might be about half that of liquid 
air. It was a great surprise to find the density only ;,th of water. 
Liquid marsh gas was the lightest known liquid, the density at its boiling 
point being 0°417, but liquid hydrogen has only jth the density of this 
substance. The density of occluded hydrogen in palladium being 0°62, 
it is eight times denser than the liquid. 

Hydrogen in the liquid state is 100 times denser than the vapour 
it is giving off at its boiling point, whereas liquid oxygen is 255 times 
denser than its vapour. It appears, therefore, that the atomic volume 
of liquid hydrogen at its boiling point is 14°3, as compared with 13-7 
for oxygen under similar circumstances. In other words, they are 
nearly identical. From this we can infer that the critical pressure need 
not exceed 15 atmospheres. The extraordinary properties theory 
requires hydrogen should possess, especially as regards specific and 
latent heat, become more intelligible from the moment we know that the 
density is so small. In other words, when we compare the properties 
of equal volumes of liquid hydrogen and air under similar corresponding 
temperatures, they do not differ more than might be anticipated. 
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in warm alkali carbonate solutions ; the alkaline solutions do not 
reduce Fehling’s solution. It is soluble in warm concentrated hydro- 
chloric acid, and separates from the solution unchanged on the addition 
of water. 


0°1976 gave 0°4299 CO, and 0°0629 H,O. C=59°33; H=3°53. 
NO,°C,,H,°C,N,*OH requires C=59°57 ; H=3°54 per cent. 


On adding silver nitrate to the ammoniacal solution of nitrodipheny]- 
hydroxytriazole, the silver derivative is thrown down asa yellow precipi- 
tate, which, after being dried in a vacuum, lost, when heated at 110°, 
weight approximately equivalent to 1H,0. 


1°3275 lost, at 110°, 0:°0617 H,O. H,O=4°65. 
NO,°C,,H,°C,N,OAg + H,O requires H,O = 4°42 per cent. 
1°2671, dried at 110°, gave 0°4708 AgCl. Ag=27-43, 
NO,°C,,H,°C,N,*OAg requires Ag = 27°76 per cent. 


Acetylmetanitrodiphenyloxytriazole, NO,*C,,H,*C,N,0°C,H,O, pre. 
pared by boiling the hydroxytriazole with acetic anhydride and fused 
sodium acetate, crystallised from alcohol in shining prisms melting at 
130—132°. It is easily soluble in hot ether, alcohol, and benzene, 
and is quickly hydrolysed by boiling with alkalis or dilute acids. 


0°2276 gave 34°5 c.c. moist nitrogen at 20° and 757 mm. N = 17:27. 
NO,°C,,H,°C,N,0°C,H,O requires N = 17-28 per cent. 


Benzoylmetanitrodiphenyloxytriazole, NO,*C,,H,*C,N,0°C,H,0, ob- 
tained by the action of benzoic chloride on the silver derivative, crys- 
tallised from dilute alcohol in white, delicate needles which melted at 
168° ; it was easily soluble in alcoholand ether. Hydrolysis by means 
of boiling dilute alkalis and acid took place much more slowly than 
with the acetyl derivative. 


0°2101 gave 26:7 c.c. moist nitrogen at 15°5° and 752mm. N=14°69. 
NO,°C,,H,*C,N,0°C,H,O requires N = 14°50 per cent. 


Nitrodiphenylethoxytriazole, NO,*C,,H,*C,N,°OC,H,, was formed by 
boiling the silver derivative with ethylic iodide. When recrystallised 
from alcohol, it separated as yellow, shining needles which melted at 
96°, and were easily soluble in alcohol, ether, and benzene. It is not 
attacked by boiling acids or alkalis. 


0°1882 gave 0°4260 CO, and 0:0794 H,O. C=61'73; H=4°68. 
NO,°C,,H,*C,N,O°C,H, requires C= 61°93 ; H= 4-51 per cent. 
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CH 


Or. 
C000,H,-C 0-0000,H, 
OH:C C-OH 
4 
N 

Ethylic dihydroxydinicotinate. 


On prolonged boiling with hydrochloric acid, ethylic dihydroxydini- 
cotinate decomposes, losing carbon dioxide, and on evaporating the 
solution on the water bath, the residue gives a reddish-violet 
coloration with ferric chloride, and strongly reduces silver nitrate 
and potassium permanganate. The investigation of this compound is 
not yet complete ; there can, however, be no doubt that it is aa’-dihy- 
droxypyridine, which could not be isolated from the product of the 
interaction of ammonia and ethylic glutaconate, on account of the 
rapidity with which the dihydroxypyridine is oxidised by the oxygen 
of the air in ammoniacal solution (see Ruhemann and Morrell, Trans., 
1891, 59, 745). 

Ethylic dihydroxydinicotinate not only forms a sodium and an 
ammonium derivative, but with phenylhydrazine also yields a com- 
pound which is thrown down on adding the hydrazine to a warm 
alcoholic solution of the ethylic salt, It dissolves but sparingly in 
boiling alcohol, and, on cooling, crystallises in groups of slender, 
colourless needles which decompose at 198°. 


0°2130 gave 0:4365 CO, and 0:1112 H,O. C=55°89; H=5°80. 
02278 ,, 22:5 c.c. nitrogen at 19° and 769 mm. N=11°49 
C,,H,,NO,,NH,°NH-C,H, requires C=56°:19; H=5:78; N=11°57 p. c. 


The hydroxyl groups in ethylic dihydroxydinicotinate have the same 
relative position in the pyridine ring as in citrazinamide ; the latter, 
as shown some time ago (Ruhemann, Ber., 1887, 20, 3369), may be 
transformed into trichlorocitrazinamide and the corresponding bromo- 
derivative, by the action of chlorine or bromine on the solution of the 
amide in hydrochloric acid. It seemed to be of some interest to subject 
ethylic dihydroxydinicotinate to a similar treatment with the view 
of arriving at analogous halogen derivatives. The ethylic salt, as has 
been stated before (Ruhemann and Sedgwick, Ber., 1895, 28, 825), 
and as mentioned in this paper,'has feeble acid properties ; it dissolves 
in concentrated hydrochloric acid, but the hydrochloride thus formed 
dissociates on adding water. This behaviour of ethylic dihydroxydi- 
nicotinate has been made use of for its purification. On adding bromine 
to the solution of the ethylic salt in hydrochloric acid, an unstable 
additive product is formed'(Ruhemann and Sedgwick, Loe. cit.) ; chlorine 


however, we find, behaves differently. 
u* 
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FORMATION OF DIHYDROXYDINICOTINATE. 


Ethylic Dihydrouydichloronicotinate. 


On saturating the'solution of ethylic dihydroxydinicotinate in concen- 
trated hydrochloric acid with chlorine, a viscid mass separates and ad- 
heres to the sides of the vessel ; this is washed, dissolved in dilute potash, 
and the solution acidified with hydrochloric acid, when a white precipi- 
tate is obtained which is sparingly soluble in boiling alcohol, and on 
cooling crystallises in colourless, shiny plates. These begin to darken 
at about 238°, and are completely decomposed at 248° ; ferric chloride 
gives a reddish-violet coloration with their alcoholic solution. 

On analysis, numbers were obtained corresponding with the formula 


C,H,NO,Cl,. 


0:2090 gave 0°2930 CO, and 0°0528 H,O. C=38-23 ; H=2°80. 
0°2318 ,, 0°2636 AgCl. Cl=28:14. 
C,H,NO,Cl, requires C= 38:10; H= 2°78 ; Cl= 28:17 per cent. 


The mode of formation of the compound and the analytical results 
indicate that it is ethylic dichlorodihydroxynicotinate ; its constitution 
may, @ priori, be expressed by one of the formule. 


C(COOEt)-C(OH) ((COOEt)-C(OH).. 
’ CH-CCl,——-C CCl-CC1I= C(0H) 


The first formula, I, would correspond with the structure of tri- 
chlorocitrazinamide and to that of the dichloro-derivative formed from 
methyl dihydroxypyridine (Ruhemann, Ber., 1894, 27, 1271), but the 
stability of ethylic dichlorodihydroxynicotinate compared with that of 
the others would indicate that the formula II has to be assigned to 
it. This formula is, moreover, supported by the behaviour of the 
substance towards phenylhydrazine. Whilst the former chloro- 
derivatives, on treatment with the base, are transformed into pheny]l- 
hydrazones, with removal of halogen, the latter yields merely an 
additive product. This readily dissolves in alcohol, and on treatment 
with dilute hydrochloric acid the chloro-derivative is precipitated 
unchanged. 

In conclusion, we express our best thanks to Mr. O. Reinherz, of 
Trinity College, for help afforded us in the course of this work. 
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PIPERIDINE WITH PHENOLS. 


Note on the Physiological Action of Guavacolate 
of Piperidine. 
By F. W. Tunnicutrre, M.D., M.R.C.P. 


This substance has already been introduced into medicine, and has 
been found to be of considerable service in phthisis. It forms a rela- 
tively soluble salt, and can be given either in solution or in the solid 
form. It has none of the irritant properties of guaiacol, and there is 
every reason to believe that the base, that is, the piperidine, not only 
neutralises these irritant properties but exerts its own specific action, 
namely, that of a vascular and nervine tonic. The importance of a 
vascular tonic in the treatment of the infective granulomata (tuber 
culosis) has recently been emphasised by Liebreich, who has found, 
both in the treatment of pulmonary tuberculosis and lupus, canthari- 
dine to be of great service; the principal action of this substance is 
attributed by Liebreich almost entirely to its vascular tonic action. 
The combination, therefore, of a vascular tonic, one of the strongest 
known (perhaps the strongest with the exception of nicotine), and an 
antiseptic like guaiacol must be regarded pharmacologically as an 
advance, and the practical results obtained with this substance, although 
at present few, seem to prognosticate for it a distinct place amongst the 
remedies for consumption. 
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extent at any rate, at the ordinary temperature, for if dihydroxy- 
tartaric acid is mixed with excess of a saturated solution of hydrogen 
bromide in glacial acetic acid, allowed to stand a few hours, and then 
kept in a vacuum desiccator over solid potash and sulphuric acid, the 
residue gives strongly marked reactions of dihydroxymaleic acid as 
well as of those of dihydroxytartaric acid. If the orange-yellow solu- 
tion, referred to above, be treated with water, it is instantly bleached, 
whereas the orange-yellow distillate obtained from it is not affected by 
water. 

It is possible that, both in the forward and reverse changes, the 
unstable compound, C,(OH),Br,(COOH),'(dibromotartaric acid), is first 
produced as an intermediate stage, and that this, by the action of 
water, gives dihydroxytartaric acid,,or by loss of bromine gives 
dihydroxymaleic acid. 

The reversibility of this action explains the fact, above mentioned, 
that, on adding bromine to the crystallised acid, the action appears to 
cease considerably before the calculated quantity of bromine has been 
introduced, but again proceeds rapidly on the addition of a small 
quantity of water. 
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General and Physical Chemistry. 


Molecular Refraction and Dispersion of very Dilute Solu- 
tions. By D. DisKen (Zeit. physikal. Chem., 1897, 24, 81—113).— 
The refractive indices of a number of dilute salt solutions were deter- 
mined, and the molecular refraction of the dissolved salt calculated 
by means of Gladstone’s expression; this value is found to be a 
constitutive property, as is shown in the appended table. 


Cl. NO. 480,. 


COWRIA~T 
OR MR TAIS 


The molecular refraction of ammonium chloride is 22°5, of the 
nitrate 25°8, and of the sulphate (}SO,) 19-9, and from these values 
those of the other salts can be readily obtained. L. M. J. 


Red Spectrum of Argon. By Joser Marra Eper and Epvarp 
Vatenta (Monatsh., 1895, 16, 893—895).—By means of a concave 
grating, the spectrum of argon at a pressure of 1—3 mm, was obtained, 
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and the wave-lengths of the lines measured reduced to Rowland’s 
scale. Both the red and blue spectra were obtained, and a table of 
the wave-lengths of the lines of the red spectrum from 5060 to 
3319 is given. The following are given as specially characteristic : 
A= 462856, 4596°22, 4522-49, 4510°85, 4300°18, 4272:27, 4259-42, 
4251-25 ; She group 4200°76, 4198-42, 4182-07, 4164°36, and 4158°63 ; 
and further, 4044°56, 394913, 3834°83. When the dispersion is good, 
the double line 4191-15—4190°75 should show up plainly in the red 
spectrum of argon. H. C. 


Chemistry of the Hottest Stars. By Sir J. Norman Lockyer. 
(Proc. Roy. Soc., 1897, 61, 148—208, and 213).—The author sum- 
marises his own investigations and those of others on the ‘Spectra of 
metals at high temperatures and on stellar spectra, and arrives at the 
following general conclusions. 

In a mixture of vapours at a particular temperature, a vapour 
which is not present in sufficient quantity to show all the lines of its 
spectrum will be represented by the lines which are longest in its 
spectrum at the particular temperature in question. Only some of the 
short lines in metallic spectra represent the effects of high tem- 
perature. Some of the substances which have been investigated, 
including iron, calcium, and magnesium, have probably a definite 
spectrum, consisting of a few lines, which can only be completely 
produced at a temperature higher than any which is at present avail- 
able in laboratory experiments. The lines constituting the new spectra 
are those which either appear only in the spark spectrum, or are 
lengthened in passing from the arc to the spark; such lines are 
termed enhanced lines. In the case of iron, calcium, and magnesium, 
there are four distinct temperature steps which are marked by spectral 
changes: (a) The flame spectrum, (0) the are spectrum, (c) the spark 
spectrum, (¢) a spectrum consisting solely of those lines which are 
enhanced in passing from the are to the spark. 

The order of temperature of certain stars, as determined from a com- 
parison of the extensions of the continuous spectrum into the violet or 
ultra-violet, is precisely the same as that which follows from a comparison 
of the metallic spectra at the four stages of temperature. The variations 
of the metallic lines furnish the most convenient means of determining 
relative stellar temperatures, for the reason that photographs with 
special exposures are unnecessary. Having ascertained the relative 
temperature of a star in this way, and assuming that all the absorbing 
vapours are at the same temperature, the presence or absence of any 
other metallic substance can be determined by looking for the lines 
which are longest in its spectrum at that temperature. In the case 
of the hottest stars, the fourth stage spectrum must be the term of 
comparison. 

Accepting the new results with regard to the lines enhanced in the 
spark, several lines in the spectra of the hottest stars, for which no 
origins could previously be assigned, can now be ascribed to metallic 
substances at the fourth stage of temperature. The lines of the cleveite 
gases appear only in the hotter stars, as indicated by the extension of the 
continuous radiation into the ultra-violet, and they increase in intensity 
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with increased temperature in certain stars. The order of stellar 
temperatures, determined from the increasing intensity of the lines of 
the cleveite gases, is identical with that determined from the decreasing 
intensity of the metallic lines in the case of those stars which show 
both series of lines. 

Different substances are spectroscopically visible through different 
ranges of stellar temperatures. The hydrogen lines are visible in 
stars ranging in temperature from that of a-Orionis to that of 
Bellatrix, whilst those of the cleveite gases do not appear below the 
temperature of a-Cygni. The enhanced lines of calcium appear at 
temperatures as low as a-Orionis, and persist, with reduced intensity, 
to the temperature of Bellatrix ; those of iron do not appear at tem- 
peratures lower than that of a-Cygni, and disappear altogether at 
the temperature of Bellatrix ; while the enhanced line of magnesium 
appears at the temperature of a-Cygni, and remains feebly visible at 
the temperature of Bellatrix. It follows, then, that the enhanced 
metallic lines may be absent from a stellar spectrum, either because the 
temperature is too low or too high. 

In the case of those stars which previous investigations have 
shown to be cooling, the metallic line phenomena are inverted. The 
enhanced lines first become visible, then the arc lines ; but whereas the 
enhanced lines disappear at a certain stage in the process of cooling, the 
arc lines continue to become stronger. The lines of the cleveite gases 
show a similar inversion on the downward side of the temperature 
curve ; strongly represented in the hottest stars, they thin out very 
rapidly in cooling stars, and disappear before the arc lines have begun 
to show themselves. 

Utilising the iron lines as a method of bringing together stars of 
approximately equal temperature, it is found that at each stage the 
stars are divisible into two groups, which, in accordance with the 
author’s previous work, correspond with increasing and decreasing 
temperatures respectively. As determined in this way, stars of increas- 
ing temperature differ from those of decreasing temperature at the 
same stage of heat: (1) in the greater continuous absorption in the 
violet or ultra-violet ; (2) in the generally greater intensity and breadth 
of the metallic lines; (3) in the smaller thickness of the hydrogen 
lines ; (4) in the greater thickness of the helium lines at those stages 
at which they are visible. These differences are all explained on the 
meteoritic hypothesis. There are stars, near and at the top of the 
curve, which cannot be arranged in order of temperature by the criteria 
referred to, for the reason that the iron lines have disappeared, and 
the lines of hydrogen and cleveite gases show little variation. The 
arrangement of stars about the top of the curve will depend on 
the conditioning of certain lines, at present of unknown origin ; the 
necessary criteria, therefore, require further investigation. 

The known facts with regard to changes in the line spectrum of an 
element can be easily explained on the hypothesis of successive disso- 
ciations analogous to those observed in the case of undoubted com- 
pounds. Similarly, the differences in the lines representative of a 
metal such as iron in the spectra of sun-spots, prominences, chromo- 
sphere, or different stars, are explained by supposing that there are 
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different molecular groupings at each stage of temperature. The 
change from a continuous spectrum to one consisting of flutings, and 
afterwards to one of lines, is now acknowledged to be due to the exist- 
ence of different molecular combinations. The recent investigations of 
Humphreys and Méhbler on the shifts produced in metallic lines, confirm 
the author’s view that the line spectrum of a metal integrates for us 
the vibrations of several sets of molecules. It is argued that the 
existence of “series’’ of lines in the spectra of some chemical elements 
is another indication of molecular complexity, each series probably 
representing the vibrations of similar molecules. The behaviour of 
the magnesium lines in stellar spectra is ascribed by Schreiner to 
differences of temperature, in accordance with the author’s experi- 
mental results of 1879. The experiments on the spectrum of mercury 
which have been made by Eder and Valenta (Abstr., 1896, ii, 2) have 
revealed variations which, according to them, favour the dissociation 
hypothesis. 

On various grounds, the view that the differences in stellar spectra 
represent fundamental differences of chemical composition is untenable ; 
the fact that many stars that are widely separated in space give iden- 
tical spectra, indicates that they not only contain the same “elements,” 
but that the “elements” exist in the same proportions in all. On the 
non-dissociation hypothesis, the action of heat on the sun’s chromo- 
sphere could not produce such a spectrum as that which we know to be 
associated with hotter stars, since the relative proportions of different 
vapours could not be changed ; the only change which can be imagined 
to take place on this hypothesis, is a reduction of intensity of all the 
lines due to reduced pressure. 

On the dissociation hypothesis, increased temperature would bring 
about fundamental changes in the spectrum, due to molecular simplifi- 
cations, and in this way the effect of an increase of temperature on the 
sun’s chromosphere, as indicated by hotter stars, can be predicted, and 
receives a simple and sufficient explanation. The disappearance of the 
enhanced iron lines in the hottest stars, and the simultaneous intensi- 
fication of the lines of hydrogen, helium, and an unknown gas X, bring 
us face to face with the fact that iron is a compound into the ultimate 
formation of which one or all of these gases enter. The ultimate mole- 
cules of the chemical] elements discussed in this paper are arranged by 
the author in the following order of resistance to the effects of tem- 
perature : Gas X, helium, hydrogen, calcium, magnesium, iron. 

The author concludes by claiming that laboratory, solar, and stellar 
evidence has more and more demonstrated the truth of the dissociation 
hypothesis, and that we can now acknowledge that the phenomena 
of the inorganic world are dominated by an evolution not less majestic, 
although much more simple, than that now universally accepted in the 

H. ©, 


case of organic nature. 


Chemical Constitution of the Stars. By Arruur Scuuster 
(Proc. Roy. Soc., 1897, 61, 209—213).—While agreeing with Lockyer’s 
general statement (see preceding abstract) that the chemical elements 
in the stars are the same as those in the sun, the author is not con- 
vinced that the difference in the spectra of stars is not due to a real 
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difference of constitution. Some of the stars which are now in an 
early stage of development may be forming through the condensation 
of matter which has been left over by others; and it would not be 
surprising if the youngest star did not agree in constitution with its 
aged companions. If Lockyer’s dissociation hypothesis is correct, we 
must look forward to finding some trace of helium, or calcium, or 
hydrogen in the discharge taken from iron poles. Not till then will 
this hypothesis be considered as proved. H. C. 


Two New Galvanic Cells. By H. Pau.ine (Zeit. Elektrochem., 
1897, 3, 332—333).—The first cell described has carbon electrodes im- 
mersed respectively in concentrated chlorine water and sodium thio- 
sulphate solution, the liquids being separated by a porous pot soaked 
in brine. The electromotive force fell, on short circuit, from 0°64 volt 
to 0°47 volt and then remained constant for 5 hours, the current passing 
being 0°7 amp. Sulphur separates out in the thiosulphate solution. 

In the second cell, the electrodes are iron and carbon respectively, 
and the electrolyte a concentrated solution of ferric chloride, the re- 
actions which take place, according to the author, being 3FeCl, = 3FeCl, 
+301 and Fe + 3C1=FeCl,. The ferrous chloride formed is reconverted 
into ferric chloride by means of chlorine gas. The electromotive force 
of the cell is 0°9 volt and its principal advantages are its freedom from 
smell and cheapness. A simple mode of construction is described in 
which a constant flow of ferric chloride solution is maintained through 
the cell so as to ensure efficient depolarisation. 


The Iron-Carbon-Ferric Chloride Cell. By Friepricn W. 
Kister (Zeit. Elektrochem., 1897, 3, 383—385).—The process oc- 
curring in the cell described by Pauling (see preceding abstract) is 
better represented by the equation 2Fe”’ +Fe=3Fe", the dashes in- 
dicating the number of positive charges of electricity. 

Since the iron is always contaminated with finely divided carbon or 
iron carbide, local galvanic action must occur of the same kind as the 


main reaction taking place in the cell. That this is the case was 
proved by an experiment in which the iron plate lost 1°66 grams in 
weight, whereas the loss corresponding to the quantity of electricity 
produced should have been 0°31 gram. 

That the iron dissolves as ferrous chloride and not as ferric salt was 
shown by immersing the iron plate in a solution of sodium chloride 
and the carbon plate in a solution of ferric chloride. After allowing 
the current to pass for some time, the solution in the vicinity of the 
iron plate was found to contain ferrous salt alone without a trace of 
ferric iron. E. 


Determination of the Resistance of Galvanic Cells with 
small Polarisation Capacity. By Ernst Haaen (Zeit. Hlektrochem., 
1897, 3, 470—471. See also Gordon, ibid., 3, 162, 1896 ; and Haagn 
Abstr., 1897, ii, 393).—If the resistances in the arms of a Wheat- 
stone bridge are #,, R,, R,, and R, (R, and R, referring to the halves 
of the bridge wire), and the arms 1 and 2 contain in addition capacities 
C, and C,, balance is obtained when R,/R,=R,/R, and R,/R,=C,/C, 
simultaneously. The present method is based on this. The cell of 
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which the resistance (2, say) is to be measured has a capacity C,. The 
measurements are made by the telephone method, and in order to get 
a good minimum, the arm of the bridge containing the comparison re- 
sistance 2, must also contain a condenser of capacity C,, fulfilling the 
requirements of the above equation. A suitable condenser may be 
made by immersing two aluminium plates in sulphuric acid of 
maximum conductivity ; a current is then passed between them with an 
E. M. F. of about 10 volts for a minute, when the aluminium plates 
become polarised so that a smaller E. M. F. than 10 volts causes no 
current to pass in the same direction, and this condition is retained 
for a considerable period. The capacity of the condenser is varied by 
varying the depth to which the plates are immersed in the acid. In 
order to prevent direct current from the cell passing through the 
telephone circuit, an air condenser is included init. The measurement 
is made by first adjusting the bridge contact to an approximate 
minimum of sound in the telephone, a nearer approximation is obtained 
by adjusting the depth of immersion of the aluminium plates, and then 
the final adjustment of the bridge contact is made. The method is 
applicable whether current is flowing through the cell or not. 
T. E. 


Theory of Accumulators. By Fritz Foerster (Zeit. LHlektro- 
chem., 1897, 3, 525—531).—The author discusses the rival theories of 
the action taking place ina lead accumulator, supported on the one hand 
by Le Blanc, on the other by Liebenoff and Léb (Abstr., 1897, ii, 239, 
300, 394). According to Le Blane, the lead peroxide passes into solution, 
during the discharge, in the form of hydroxy] ions and quadrivalent lead 
ions, the latter then give up half their charge to the anode and are 
converted into bivalent lead ions. During the charging, salts of quadri- 
valent lead are formed at the anode which are hydrolysed, depositing 
lead peroxide. According to Liebenoff, solutions of lead salts contain 


some PbO, ions which simply lose their charge at the anode, being con- 
verted into lead peroxide, the reverse change occurring during discharge. 
The author supports Le Blanc’s view on the grounds that quadrivalent 
lead ions really are formed at the anode when lead salts are electrolysed 
[the salt (NH,),PbCl, may be prepared by the electrolysis of a solution 
of PbCl, and NH,Cl at 0°|. Further, according to the theory, the process 
of discharge is not a complete reversal of the charge, which explains the 
fact that the whole of the electrical energy used in charging cannot 
be recovered, and finally reactions in which an ion loses part of its 
charge are very numerous ; a summary of such reactions is given. On 
the other hand, if Liebenoff’s theory is accepted, we should expect 
solutions of zinc oxide or copper oxide in alkalis to deposit peroxides 
in the same way as a solution of lead oxide. This difficulty is avoided 
by assuming the formation of quadrivalent lead ions, because neither 
zine nor copper is capable of forming ions of higher valency than two. 
T. E. 


Influence of Manganese Compounds on Lead Accumulators. 
By Geore von Knorre (Zeit. Elektrochem., 1897, 3, 362—364).—A 
freshly charged positive accumulator plate placed in dilute sulphuric 
acid containing a little manganese sulphate quickly oxidises the latter 
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to permanganic acid. The same result is obtained with lead peroxide 
although more slowly. The formation of permanganic acid is also ob- 
served when manganese peroxide is deposited in any way on the 
accumulator plate. 

A negative accumulator plate quickly decolorises dilute sulphuric 
acid coloured red with permanganate. Pure spongy lead has the same 
effect. It follows, therefore, that manganese compounds in lead ac- 
cumulators merely serve to carry oxygen from the positive to the 
negative plates, thereby discharging the cells. T. E. 


Depolarisation of Mercury and Platinum Electrodes. By 
Kart R. Kuri (Ann. Phys. Chem., 1897, [ii], 62, 259—279).—The 
size of the polarised electrode, as long as this remains small in com- 
parison with the other electrode, has no influence on the depolarisation. 
The rate of depolarisation decreases as the time occupied by the pre- 
ceding polarisation increases, moreover, the rate of depolarisation in- 
creases with the temperature. The presence in the electrolyte of a salt, 
the metallic radicle of which is the same as the metal of the electrodes, 
and the acid radicle that of the electrolyte, increases the rate of de- 
polarisation of the cathode. The rate of depolarisation of platinum 
electrodes is generally smaller than that of mercury electrodes in the 
same electrolytes. Anodic polarisation disappears at a slower rate 
than that of the cathode. H. C. 


Temperature Coefficient of the Potential of the Calomel Elec- 
trode with various Dissolved Electrolytes. By Turopore W. 
Ricnarps (Zeit. physikal. Chem.,1897,24,39—54).—The temperature co- 
efficient of a calomel electrode in the chain Hg | HgCl | MCI | HgCl | Hg 
was found by Gockel (Ann. Phys. Chem., 1885, 24, 618), to vary con- 
siderably with the salt employed, a result at variance with theoretical 
deductions. The author therefore repeated Gockel’s experiment, em- 
ploying solutions of various chlorides at various concentrations. In 
the case of hydrogen chloride, the temperature coefficient was found 
to increase rapidly with the dilution, and the presence of small 
quantities of impurities was shown to have but little effect, the 
coefficient, moreover, decreasing with rise of temperature. The varia- 
tions were found to be due to the formation of mercuric salts, 
Hg,Cl, = HgCl, + Hg, and this reaction is largely dependent on the 
concentration of the dissolved chloride, but is only slightly affected by 
its nature. With N/10 and N/100 solutions, the effect is compara- 
tively unimportant, and for these the observed values for the tempera- 
ture coefficient are compared with those calculated by aid of a formula 
derived from Nernst’s expression r=RT/e). log. P/p. The nature 
of the kation only affects the value by changing the degree of dis- 
sociation, and the values agree with the observed numbers very 
satisfactorily except in the case of hydrogen chloride and ammonium 
chloride, both of which behave irregularly. 

(NotE.)—No reference is made to Gockel’s later paper (Ann. Phys. 
Chem., 50, 696, Abstr., 1894, ii, 78). L. M. J. 


Currents with Polarisable Electrodes. By Ernst Satomon 
(Zeit. physikal. Chem., 1897, 24, 55—80).—In an electrolytic cell, the 
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current produced by small electromotive forces is given by the expres- 
sion J=(H— £’)/R where £ is the E. M. F. and £’ the E. M. F., due to 
polarisation ; the author’s experiments were performed to prove that 
the polarisation E. M.-F. may be calculated by Nernst’s formula, £, = 
0°058 log. (c,/c,), the ratio ¢,/e, being calculable from the diffusion 
coeflicients, the polarising E. M.'F., and the total concentration of the 
ions. The experimental methods are described, diagrams of the 
apparatus being given together with tables of the calculated and 
observed values for the current strength. The first set of tables for 
silver salts show no agreement, and the author finds this is always 
the case when the solutions are quite neutral. When, however, the 
solutions are made slightly alkaline or acid, the values obtained agree 
well with the calculated numbers in the case of silver salts, but with 
copper and lead salts, secondary reactions render comparisons valueless. 
By reverse calculation, it is possible to determine the concentration of 
the ions from the current strength, and the author in this manner 
finds the solubility of silver chloride to be 81:4 x 10-? gram-molecules 
per litre [118 x 10-" Kohlrausch]. If silver electrodes are employed 
in a potassium chloride solution, no current passes if the E. M. F. is 
small; on the addition of silver nitrate, the current is very small 
until all the chloride has been precipitated, when it increases enormously, 
so that this increase may be used to indicate the end point of a titra- 
tion, the author finding the indication sensitive to 1/100 c.c. in the 
case of a 0°7N solution. L, M. J. 


Dielectric Constants of certain Frozen Electrolytes at and 
above the Temperature of Liquid Air. By Joun AmprosE FLEM- 
inc and James Dewar (Proc. Roy. Soc., 1897, 61, 299—316. Compare 
Abstr., 1897, ii, 475).—The dielectric constants at low temperatures of a 
number of frozen electrolytes were determined. Frozen electrolytes at 
low temperatures are capable of acting as dielectrics even in the case of 
those substances which in the liquid state and in aqueous solutions have 
relatively a very high electrolytic conductivity. At temperatures not far 
below their freezing points, these electrolytes have dielectric constants 
of large value, and numerically of the order of that of ice or water at 
0°, or in some cases much larger, as, for example, with 5 per cent. and 
10 per cent. solutions of sodium and potassium hydroxide. The 
majority of these high dielectric values, so far as observed, are reduced 
to very much lower values (near to 3) when the dielectrics are cooled 
to, and below, the temperature of liquid air. Certain aqueous solu- 
tions of potassium hydroxide retain their high dielectric values to 
nearly the liquid air temperature, but give indications of being reduced 
at lower temperatures to small values. A 5 per cent. alcoholic solu- 
tion of caustic potash behaves quite differently from the 5 per cent. 
aqueous solution, and has a much lower dielectric constant at — 185°. 
Frozen electroyltes at very low temperatures have very great insulat- 
ing power, but recover sensible conductivity with great rapidity at 
temperatures far below their melting points. It appears probable that 
at the absolute zero of temperature all electrolytes become perfect non- 
conductors of electricity or have infinite resistivity, and also that it is 
possible their dielectric constants may be all reduced to, or represented 
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by, a number near to 2 or 3 at that temperature, that of a vacuum 
being taken as unity. H. C, 


Dielectric Constants of Pure Ice, Glycerol, Nitrobenzene and 
Ethylenic Dibromide at and above the Temperature of Liquid 
Air. By Joun Amprose Fiemine and James Dewar (Proc. Roy. Soc., 
1897, 61, 316—330).—The dielectric constant of pure ice at the tem- 
perature of the melting point is represented by a number not far from 
80, but an enormous decrease in the constant takes place in cooling from 
0° to — 185°, so that at — 185° the value obtained is about 2°42. As the 
dielectric constant of water decreases when the temperature is raised 
above 4°, it follows that there is unquestionably some temperature at 
which ice-water has a maximum value for its dielectric constant. Ex- 
periments made with ice from ordinary distilled water indicate that 
this temperature may, and probably does, vary with the presence of 
slight impurities in the water, and with the frequency of the electro- 
motive force reversals. 

The dielectric constant of glycerol is found to increase rapidly with 
rising temperature between — 185° and —52°, the resistance at the 
same time falling. 

Ethylenic dibromide presents a remarkable contrast to water or gly- 
cerol ; its dielectric constant at 15° has a value of about 5, it falls on 
freezing to nearly 3, and it continues nearly constant down to the 
lowest temperature reached, at which it becomes 2°7. When cooled 
down after freezing, its resistance also remains exceedingly high and 
constant. 

In the case of nitrobenzene, the dielectric constant, on solidification 
at 3°, falls somewhat rapidly from the high value of 32 to a low value of 
between 3 and 4, and ultimately reaches 2°61 at — 185°. The resist- 
ance remains practically constant and exceedingly high during the rise 
of temperature from — 200° upwards. 

From the results, it appears that water, glycerol, ethylic alcohol and 
many other substances have a maximum value for their dielectric con- 
stants at certain temperatures. This makes generalisations such as 
those of Abegg (Abstr., 1897, ii, 240) who calculates the dielectric 
constant of water at the absolute zero as 372, very untrustworthy. 


H. C. 


Dielectric Properties of Liquid Mixtures, especially of Dilute 
Solutions. By James C. Purip (Zeit. physikal. Chem., 1897, 24, 
18—38).—The dielectric constant was determined for a number of 
liquid mixtures, and the values calculated by the mixture rule, both 
Gladstone’s and Lorenz’s formule being employed with substitution of 
/« for the refractive index. In the case of mixtures of benzene with 
ethylic ether, and of chloroform with carbon bisulphide, the observed 
values agree fairly well with the calculated numbers, lying generally 
between those obtained from the two formule, but with a mixture of 
ether and chloroform no such agreement can occur, as the constant 
Increases to 1 maximum greater than that of either constituent. In 
all these cases, the constants of the two liquids are not far removed, 
but in those cases where they differ considerably, such as ethylic alcohol 
with chloroform, ethylic ether, carbon bisulphide, or benzene, the 
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calculated values, except at great dilutions, are too low, those obtained 
by the Lorenz formula being only about one-half the actual values, the 
Gladstone formula giving far better agreement and being subsequently 
employed. Dilute solutions were then examined, and it was found 
that for solutions of nitrobenzene in benzene the calculated and 
observed values agree fairly well, and the discrepancies are attributed 
to the formula. The dielectric constant of nitrobenzene, as calcu- 
lated from that of the mixture, is hence approximately constant, but 
with solutions of alcohols in benzene and toluene this is no longer the 
case, the value of the dielectric constant of the alcohol falling as the 
dilution increases, until a final limiting value is reached, these values 
being respectively : methylic alcohol, 16 ; ethylic alcohol, 11 ; propylic 
alcohol, 8°5; and amylic alcohol, 6. The author considers it probable 
that these are the values corresponding with the simple molecules, the 
dielectric constants obtained from the pure liquids being those due to 
molecular aggregates. L. M. J. 


Electrochemical Method of changing Alternating into Direct 
Currents. By Leo Grarerz (Ann. Phys. Chem., 1897, [ii], 62, 
323—327).—An electrolytic cell, one of the electrodes of which is 
composed of aluminium, causes a great decrease in the strength of any 
current sent through it when the aluminium electrode is the anode, 
and the separation of oxygen takes place on it, but leaves the current 
unaffected when the aluminium is the cathode. If through a series of 
such cells an alternating current is sent, and the number of cells is so 
chosen that the anode polarisation balances or is greater than the 
tension of the current, the positive portion of the current, for which 
the aluminium would act as anode, is checked and only the negative 
current passes. On this principle, a method of converting an alterna- 
ting current into a direct current is based. H. C. 


Molecular Conductivity of Salts in Dilute Solution. By P. 
Jousin (Compt. rend., 1897, 124, 228—229).—The author supports 
Bouty’s view that the molecular conductivity of certain salts is the 
same for infinite dilution, by showing, in the case of potassium chloride, 
that the quantity of electricity which is transferred by one molecule 
through the solution is that which is induced by the uniform field in 
which it is placed. H. C. 


The Copper Voltameter. By Frirz Forrster (Zeit. Hekiro- 
chem., 1897, 3, 479—482 and 493—497).—The author discusses the 
errors of the copper voltameter and the methods of avoiding them, in 
the light of his previous experiments on the electrolysis of copper 
sulphate solutions (Foerster and Seidel, Abstr., 1897, ii, 241). The 
use of a concentrated solution of copper sulphate is necessary in order 
to prevent the deposition of the copper in a powdery form ; it has the 
disadvantage that it increases the concentration which may be reached 
by the cuprous ions, but the solution never becomes saturated with the 
latter owing to their oxidation by the air. For this reason, the quantity 
of copper deposited when the solution is exposed to air is too small, 
especially with smaller current densities. This action of the atmo- 
spheric oxygen explains the fact that a copper plate partially immersed 
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in an acidified solution of copper sulphate is most strongly acted on at 
the surface of the liquid. The addition of sulphuric acid to the copper 
sulphate solution diminishes the concentration of the cuprous ions to 
some extent, it is of more importance, however, in preventing the 
separation of cuprous oxide which takes place in neutral solutions 
owing to the hydrolysis of cuprous sulphate. The deposition of cuprous 
oxide not only increases the weight of the deposit on the cathode, but 
produces inequalities in its conductivity which give rise to the forma- 
tion of cuprous ions where the current density is smallest. Since the 
presence of the acid diminishes the solubility of copper sulphate, a 
saturated solution of the latter cannot be used, as this would lead 
to deposition of the salt on the anode, entailing a large increase in 
resistance. A suitable solution is one containing 125 grams of 
CuSO, +5H,O, and 50 grams of H,SO, per litre. In presence of air, 
the strongly acid solution dissolves no more copper than one containing 
little acid. Thus a normal solution of copper sulphate, which was also 
normal with respect to sulphuric acid, dissolved 17 milligrams of 
copper, whilst a solution containing 1/1000 of an equivalent of sul- 
phuric acid dissolved, under the same circumstances, 15 milligrams. 

In order to measure very small currents, a closed voltameter is used 
with a solution containing 1/10 or 1/20 gram equivalent of copper 
sulphate, and 1 gram equivalent of sulphuric acid, a slow current of 
purified hydrogen being passed through the solution during the experi- 
ment. The quantity of cuprous ions which can be formed under these 
circumstances is very small, and their conversion into cupric ions, at 
the anodes, is prevented almost completely by enveloping the latter 
in parchment paper. By comparison with a silver voltameter, it was 
found that the error in the quantity of copper deposited did not exceed 
a fraction of a milligram, even with a current density of 0°025 ampére 
per sq. dm. 

The maximum current density with which an adherent deposit of 
copper can be obtained is higher the greater the concentration of the 
copper sulphate and the more thoroughly it is stirred so as to avoid 
local dilution near the cathode. With a solution of copper sulphate 
and sulphuric acid, both of normal strength, 2 ampéres per sq. dm. 
may be safely employed. 

The author finally discusses the possibility of using the loss of 
weight of the anode as a measure of the current, and concludes that 
no advantage would be obtained by so doing. T. E. 


Electrolysis of Alkali Bromides and Fluorides. By Hernricu 
Pau (Zeit. Hlektrochem., 1897, 3, 474—478).—The author has ex- 
tended Oettel’s work (Abstr, 1896, ii, 517) on the electrolysis of 
aqueous solutions of chlorides to solutions of potassium bromide ; the 
results are very similar to those obtained with potassium chloride, 
except that the yield of potassium bromate is less than that of chlorate 
under the same circumstances, owing to the fact that the bromate is 
reduced by nascent hydrogen, even in alkaline solution, and that 
with the bromide, it is not possible to entirely avoid the formation of 
hypobromite. 

Solutions of potassium fluoride, when electrolysed under various 
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conditions, yield no evidence of the formation of any oxygen com- 
pound of fluorine ; ozone is, however, always formed in considerable 
quantity. T. E. 


Influence of Time on the Process occurring at the Cathode 
in the Electrolysis of Solutions of Copper Sulphate. By Cari 
Uuimann (Zeit. Elektrochem., 1897, 3, 516—521).—The solutions were 
placed in a cylindrical cell the horizontal end faces of which consisted 
of copper plates which served as electrodes, a constant current was 
maintained, and the liquid disturbed as little as possible. When the 
current is allowed to pass through the cell, the E. M. F. remains fairly 
constant for a time, ¢, during which the copper is deposited in the 
compact form ; the E. M. F. then rises suddenly and considerably, the 
deposit taking the form of a loose brown or black powder ; and finally 
hydrogen gas is evolved, which disturbs the solution, causing the 
E. M. F. to diminish. The time, ¢, during which compact copper is 
deposited depends on the current density, D, and on the concentration 
of the solution, m, the relation D ,/t/m=constant, representing the 
author’s experimental results with close approximation. Previous 
authors have found that for each concentration there is a limiting 
current density above which no coherent deposit can be obtained, but 
the author concludes that these observations are merely due to the 
fact that the time during which a coherent deposit is formed is too 
short to be observed. For example, Foerster and Seidel (Abstr., 1897, 
ii, 243) found that in a 0°01 normal solution of copper sulphate a 
black deposit was obtained with 0-4 ampére per sq. dm., even 
though the solution was stirred; under these conditions, the author 
calculates that a coherent deposit would be obtained for 0°6 second in 
an undisturbed solution, so that, in order that .the coherent deposit 
should be obtained permanently, the stirring should suffice to renew 
the layer of solution adjacent to the cathode at least once in 0°6 
second. T. E. 


Electrolysis of Mixtures, By Anton Scraper (Zeit. Hlektrochem., 
1897, 3, 498—505).—The distribution of the current between two 
salts in a solution may, as Hittorf showed, be determined by means of 
migration experiments. Calling x the ratio in which the current is 
divided between the two salts, we have x= Z,n,/Z,n,, where Z, and Z, 
are the increments in the concentrations of the anions at the anode 
(in equivalents) and n, and m, their migration constants. With 
potassium iodide and chloride, the ratio of the concentrations of iodine 
and chlorine at the anode is hardly changed by the electrolysis (a 
result already obtained by Hittorf), so that, since n,=7, in this case, 
the current is divided between the salts very nearly in the ratio of 
their concentrations. 

In sufficiently dilute solutions the specific conductivity & is given by 
the equation k= V,a,A,+ N,a,A,, where WV, and JN, are the concentra- 
tions of the salts in gram equivalents per litre, a, and a, their 
dissociation coefficients in the mixture, and A, and A, their molecular 
conductivities at infinite dilution. Further, the current is divided 
between the salts in proportion to the number of ions and their 
mobilities, so that «= V,a,A,/N,a,A,. By means of these two equations 
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and the values of 2, it is therefore possible to calculate the dissocia- 
tion coefficients of the salts in the mixture. Supposing the solutions 
to be made up by bringing together equal volumes of the solutions of 
the single salts, the dissociation after mixing is less than before. In 
the following table, the index 1 refers to potassium iodide. 


After mixing. Before mixing. 


Ny | N,/Ny | 2. 


| a). Qe. a). Ay. 


N,. 


0°02595 | 0°02571| 1°009 0°997 0°843 0°854 0°903 0°888 
0°03442 | 0°04748 | 0°725 | 0°704 0°852 0°877 0°891 0°860 
0°03074 | 0°06176 | 0°498 | 0°500 0°847 0°843 0°896 0°854 
0°01992 | 0'03720| 0°535 | 0°486 0°806 0°886 0°911 0°874 


Mixtures of copper sulphate and sulphuric acid were examined in the 
same way; the following table contains the results obtained. The 
index 1 here refers to sulphuric acid. 


| 
After mixing. | Before mixing. 


N,. Ny. 


a. Ay. | a. Ay. 


0°02753 0°06618 1°755 79°5 0°526 0°396 0°577 0°293 
0°05297 0°12607 1°351 159 0°493 0°481 0°575 0°281 
0°07217 0°07135 4°565 165°5 0°537 0°379 0°572 0°291 
0°13753 0°24899 1°440 362 0°444 0°542 0°565 0°252 
0°19605 0°34673 0°920 502 0°351 0°686 0°557 0°251 
0°18043 0°14830 2°371 391 0°435 0-711 0°559 0°270 


The interesting case of a mixture of acetic acid and silver acetate 
could not be examined, because the migration constant for acetic acid 
is not constant in solutions of a concentration with which it would be 
possible to work. The following values were obtained, v being the 
volume, in litres, in which a gram-molecule is dissolved, and n the 
migration constant for the anion. 


v 1:267 1°357 1°703 2077 2-789 3°988 
n 0°362 0°307 0°241 0°212 0°182 0°169 


The limiting value for infinite dilution should be 0°119. 

From the values of x given above, it is possible to calculate the 
quantity of hydrogen which should separate at the cathode when a 
solution of sulphuric acid and copper sulphate is electrolysed ; a part 
of this, however, is supposed to precipitate copper from the solution. 
The ratio, ¢, between the latter part and the whole quantity which 
should separate out is a function of the current density. The author’s 
results may be reproduced by an equation of the form o=A/(D + B), 
where A and B are constants and D is the current density. Ata certain 
limiting current density, « becomes equal to unity, and at lower current 
densities no hydrogen separates. T. E. 
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The Electro-chemical Equivalent of Carbon. By ALFRED 
Corun (Zeit. Elektrochem., 1897, 3, 424—425).—When carbon is em- 
ployed as the anode in the electrolysis of liquids which evolve oxygen, 
it is not only mechanically disintegrated but also chemically acted 
on, the nature of the latter action appearing to depend on the electro- 
lyte employed. For example, a current of 0°12 ampére is passed 
through six cells furnished with anodes of pure carbon and cathodes 
of platinum, and containing sulphuric acid diluted with 1, 10, 20, 50, 
100, and 500 volumes of water; after 10 hours, the most concentrated 
solution is colourless, the most dilute dark brown, and the others of 
intermediate shades of colour. At higher temperatures, there is less 
mechanical disintegration and the electrolyte is more strongly coloured 
than at lower temperatures. The mechanical disintegration is incon- 
siderable at 100° in a solution containing equal volumes of water and 
concentrated sulphuric acid. A determination of the loss of weight of 
a carefully purified carbon anode under these circumstances gave the 
number 3°5 as the electrochemical equivalent of carbon, but some 
mechanical loss had occurred. A further series of determinations 
were made at the ordinary temperature with sulphuric acid diluted 
with from 10 to 500 times its volume of water, the particles of carbon 
lost mechanically being collected and their weight subtracted from 
the total loss of weight of the anodes. The electrochemical equivalent 
thus determined varied from 2°7 to 3-0. The number obtained is thus 
independent of the concentration or temperature of the acid, notwith- 
standing the apparent difference in the action. T. E. 


Volatility of Fluorine Compounds. By Louis Henry (Rec. 
Trav. Chim., 1897, 16, 218—225).—-The introduction of fluorine in the 
place of part of the hydrogen of a hydrocarbon appears to have but 
little influence on the boiling point of the compounds, this being raised, 
as a rule, some 5° by the substitution of 1 atom of fluorine for 1 of 
hydrogen. Benzene boils at 80°, phenylic fluoride at 84—85°; toluene 
boils at 111° and monofluorotoluene at 116°. If, however, fluorine 
is introduced into a molecule which already contains several halogen 
atoms, the boiling point is lowered, notwithstanding that the molecular 
weight is increased. 


CHCl, boils at 61°  CH,Cl, boils at 41° 

CFC, 24° +) CHFCI, 145° 
CH,CIBr 68° { CHCI,:COCl 107° 

CHFCIBr 38°) OF Cl, COC! 75° 


CHCl,: COOH 190° | CHC!,° COOEt 157° 


CFCI,: COOH 162°5° | CFCl,* COOEt » 130° 
CHCI,:CONH, 233° 
CFC],;CONH, ,, 215° 
Also the substitution of fluorine for hydrogen in the aldehydic 
group —COH causes a lowering of the boiling point. 


CH," COH boils at 21° C,H,*COH boils at 49° 
CH,-COF ,, 20°8° C,H,COF ,, 44° 
C,H," COH boils at 179° 
C,H,COF ,, 154° 
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The author quotes numerous examples to show that the introduction 
of chlorine, in place of hydrogen, into compounds which already have 
several halogen atoms in the molecule, always increases the boiling 
point ; a similar effect is also noticed when chlorine is‘substituted for 
the hydrogen of the aldehyde group. J.J.5. 


Modified Form of the Ebullioscope. By Harvey W. WILEY 
(J. Amer. Chem. Soc., 1896, 18, 1063—1067).—The flask F is closed 
by a rubber stopper carrying 
the large thermometer B and 
a tube leading to the con- 
denser D. The vapours which 
are given off during ebullition 
are condensed in D and 
return to the flask through 
the tube, as indicated in the 
figure, entering the flask be- 
low the surface of the liquid 
therein. The flask is heated 
by a gas lamp and is placed 
on a circular disc of asbestos 
in such a way as to entirely 
cover the hole in the centre 
of the asbestos disc, which 
is a little smaller than the 
bottom of the flask. The 
whole apparatus is protected 
from external influences of 
temperature by the glass 
cylinder E, which rests on 
the asbestos disc below and 
is covered with a detachable, 
stiff rubber cloth disc above. 
The thermometer C indicates 
the temperature of the am- 
bient air between F and E. 
The reading of the thermo- 
meter B should always be 
made at a given temperature 
of the ambient air, as in- 
dicated by C. H, C. 


New Method of Deter- 
mining the Vapour Pressures of Solutions. By E. B. H. 
Wave (Proc. Roy. Soc. 1897, 61, 285—287).—The apparatus 
employed in this research was, in conception, similar to that described 
by Sakurai (Trans., 1892, 986), except that it was in duplicate, 
a divided steam supply passing through two U-tubes placed in parallel. 
The pressure on the contents of the two U-tubes, being the same, 
could be adjusted to any convenient value, and the method of 
thermometry being differential, the difference only of the boiling 


16 ABSTRACTS OF CHEMICAL PAPERS. 


points of pure water and of the solution in their respective U-tubes was 
recorded. The substances examined were the chlorides and bromides of 
potassium and sodium, and chlorides of lithium, calcium, and strontium. 
The results were compared with those calculated from the theory of 
Arrhenius ; the discrepancy observed always exceeds the experimental 
error, except in the case of potassium chloride, and is particularly 
great in the case of calcium chloride. H. C. 


Vapour Pressure of a Substance compressed by a Gas that 
it Dissolves. By A. Ponsor (Compt. rend., 1896, 123, 648—650).— 
From a mathematical consideration of the case of a solvent which is 
under the pressure of a gas that it dissolves, the author concludes that 
the gas or the dissolved substance in the liquid decreases the vapour 
pressure of the solvent, whilst, at the same time, the gas in the mixed 
vapour increases the vapour pressure of the solvent. The total effect 
is, therefore, that the vapour pressure increases if the gas is denser in 
the gaseous mixture than in the liquid mixture, and it decreases if the 
reverse is the case. H. C, 


Latent Heats of Vaporisation, and the Law of Van der 
Waals. By Gzorces Darzens (Compt. rend., 1897, 124, 610—612). 
—According to Van der Waals, MA/T,=/(7/7.), where M is the 
molecular weight, ’ the latent heat of vaporisation at the absolute 
temperature 7’, 7, is the absolute critical temperature and / is a 
function which is the same for all substances. The author transforms 
this into /\/7'= F(7/T.), in which the first term is independent of 
the critical temperature, and then plots values of I/\/7' against those 
of 7/7, for different substances. All the curves y=/(x) are of 
similar character ; for low values of x= 7/7, they are slightly concave 
towards the y axis, then at about 7/7,=0°750 there is a point of 
inflexion, and the convex side is turned towards the y axis. No exact 
coincidence is obtained, the differences becoming more marked as the 
values of 7'/7', decrease, and being probably partly due to errors in 
the determination of 7',, and’to molecular association at low tem- 
peratures. H. C. 

Preliminary Experiments in the Determination of Vapour 
Density at Extremely High Temperatures. By Victor Mryer 
and Max von REcKLINGHAUSEN (Ber., 1897, 30, 1926—1935).—The 
authors describe in detail the observations they have made in attempt- 
ing to prepare a form of apparatus suitable for the determination of 
vapour densities at temperatures above 2000°. The material which 
resists most successfully the influence of these elevated temperatures is 
a commercial magnesia prepared from a magnesite occurring at Veitsch 
in Steyermark ; this crude magnesia, on analysis, gave 

MgO. Ca. Mn0. Fe,0, -Al,03. Si0,. 

88°2 0-9 0°6 71 0°8 2°4 
When this substance is powdered, and converted into a paste with a 
cold, saturated solution of magnesium chloride, it becomes quite hard 
at the ordinary temperature after an interval of 1—2 days, the same 
effect being produced by exposure to a temperature of 120—150° 
during 1 hour. The oxychloride formed is completely decomposed 
and all the chlorine eliminated in the subsequent ignition. 

Directions are given in the paper for preparing suitable vessels 
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from this material, but unfortunately, although vapour density flasks 
capable of resisting temperatures far above the melting point of 
platinum were obtained, it was not found possible to render them 
absolutely impervious to gases, although small pieces were burnt 
absolutely gas-tight. It is, however, hoped that this end may shortly 
be attained. M. O. F. 


Velocity of Solidification. By Jacop FriepLANDER and GusTAv 
TaMMANN (Zeit. physikal. Chem., 1897, 24, 152—159).—Tammann has 
previously shown (Abstr., 1897, ii, 444) that the velocity of solidifica- 
tion increases with the overcooling until a constant value is reached. 
The cause of the initial increase is probably due to differences in the 
disposition of the crystals and imperfect purity of the liquid, so that 
at first, with slight overcooling, the crystals are purer than the mother 
liquor, but when the maximum value is reached, solidification causes no 
change in concentration. Experiments were made with benzophenone, 
azobenzene, hydrocinnamic acid, diphenylamine, salol, benzoic anhy- 
dride and guaiacol, and curves showing the dependence of velocity 
on overcooling are given. For salol, the velocity is very small at all 
degrees of overcooling, but for all the other compounds it rapidly 
increases, and reaches a final constant value which differs very 
greatly for the different compounds, varying as it does from 570 for 
azobenzene to 6 for guaiacol. L. M. J. 


Method Pursued in Accurate Cryoscopic Determinations. 
By Francois M. Raoutt (Compt. rend., 1897, 124, 851—854).—The 
author details the precautions which must be taken in carrying out 
accurate cryoscopic measurements (compare Abstr., 1896, ii, 11, 88, 
and 362). He claims to have attained to an accuracy of 0:0005° in 
this work. H. C, 


Elevation of the Freezing Point in Benzene Solutions. By 
Rozsa Mrininry (Zeit. physikal. Chem., 1897, 24, 13—17).—When 
water is added to a solution of ethylic alcohol in benzene, the freezing 
point is raised, the elevation continuing until the water added reaches 
a very high percentage. Experiments were made with a solution 
containing originally about 23 per cent. of alcohol, with freezing point 
174°, which leads to the value 4°83 for the association factor of the 
alcohol, A curve gives the effect produced on the freezing point by 
adding water, and exhibits a sharp bend at the point corresponding 
with 3C,H,-OH,H,O, but owing to the high association factor of the 
alcohol, the formation of this compound should not cause an elevation 
of the freezing point. Calculations of the freezing point on the assump- 
tion that the compound 9C,H,-OH,3H,O is formed are, however, found 
to agree satisfactorily with the observed numbers. Similar effects are 
obtained on adding water to solutions of phenol and acetic acid in 
benzene. L. M. J. 


Surface Tension of Water and of Dilute Aqueous Solutions. 
By N. Ernest Dorsey (Chem. News, 1897, '76, 22).—The author has 
applied the method of ripples ; these being produced by a fork, at a 
frequency of 62°87 double vibrations per second, on the water or solu- 
tions in a porcelain tray 1x 12x14 inches; the wave-length was 
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measured with a telescope, and the waves observed by Foucault’s 
method. The water was distilled from chromic acid and alkaline per- 
manganate, and the solutions varied in concentration from 0°05 normal 
to normal. The value found for water is 7’= 75:98 dynes per c.c. at 0°, 
and the values for dilute aqueous solution are linear functions of the 
concentration, and may be written 7',= 7’ +kC, where 7’, = surface ten- 
sion of the solution, 7, surface tension of the water at the same 
temperature, k a constant, and C the concentration in gram-molecules 
per litre?’ The°author’s values for k are as follows: NaCl, 1°53; 
KCl, 2°23 ; $Na,CO,, 2°00 ; }K,CO,, 1°77; ZnSO,, 1°86. D. A.L. 


Absorption of Nitrous Oxide in Aqueous Solutions of 
various Dissociated Compounds. By Watrtuer Rortu (Zeit. physi- 
kal. Chem., 1897, 24, 114—151).—From Gordon’s experiments (Abstr., 
1896, ii, 154) on the solubility of nitrous oxide in various solutions, 
an empirical equation was obtained for the lowering of the absorption 
coeflicient, namely, a —a,/Mi=(constant), where M is the number of 
gram-molecules of dissolved substance in unit volume of solution, that is, 
the lowering of the absorption coefficient is proportional to the number 
of salt molecules per square centimetre. As this law was not deduced 
theoretically, the author examined the conditions of equilibrium in the 
system and infers that the molecular concentration of the gas must be 
the same in pure water as in dilute solutions of a salt or indifferent 
compound, the assumptions involved being that there is no chemical 
action and that the molecular weight of the gas remains unaltered. 
In order to test the validity of this deduction, the author determined 
the absorption coefficient of nitrous oxide in pure water and in solu- 
tions of carbamide, glycerol, oxalic acid, phosphoric acid, and sodium 
chloride at various concentrations and at numerous temperatures 
varying from 4° to 25°. From the experimental results, an expression 
for the absorption coefficient of the form a — b¢— ct? is calculated and 
the values subsequently employed are derived from this expression. 
These and the density of the solutions give the ratio c/c, of the mole- 
cular concentrations of the gas in’ water and the solution. For 
carbamide, this ratio is equal to unity, the difference being irregular 
and only reaching | per cent., so that the law is valid. For glycerol, 
however, the ratio increases with the concentration and varies with 
the temperature, but as the eryoscopic behaviour of glycerol is also 
abnormal, the author considers it probable that, in more dilute solutions, 
the law would be obeyed. For oxalic acid solutions up to 3°7 per cent., 
the law is also valid, but for phosphoric acid and sodium chloride, it 
certainly does not hold good, even when the solutions are extremely 
dilute. The expression a —a,/M4 in these cases gives a constant, but 
with the glycerol solutions greater constancy is obtained for the 
expression @ - a,/J/. L. M. J. 

(Nore.)—It may be noticed that the decrease of the absorption co- 
efficient of the nitrous oxide is not in accord with Winkler’s generali- 
sation (Abstr., 1892, 556). L. M. J. 


Decomposition of Salts by Water. By JosepH GuINCHANT 
(Bull. Soc. Chim., 1896, [iii], 15, 555—560).—Salts of a strong acid 
and a weak base are decomposed by water, a basic salt being precipi- 
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tated, and the solution containing free acid and a residual salt, which 
may be either the normal or the basic salt. In the case of mercuric 
sulphate, if a complete decomposition of the normal salt into free acid 
and basic sulphate occurred under the influence of water, dissolution of 
the basic sulphate in dilute sulphuric acid, in which it might be ex- 
ted to dissolve unchanged, would cause a depression of the freezing 
point of the acid solution. If the normal salt is only partially decom- 
posed by water, and unchanged normal salt remains in the solution, 
dissolution of the basic sulphate in dilute sulphuric acid, with a portion 
of which it would combine, would raise the freezing point of the acid. 
The one effect actually produced is the one last mentioned, and as, more- 
over, the cryoscopic behaviour of the normal sulphate in dilute sul- 
phuric acid is in keeping with the view that the mercuric sulphate 
dissolves unchanged, it appears that the decomposition of this salt by 
water is only a partial one. H. C. 


Dissociation in Solutions. By Watter 8. Henprixson (Zeit. 
anorg. Chem., 1896, 13, 73—80).—The distribution of a solid between 
two non-miscible solvents was studied, in the case of benzoic acid, with 
mixtures of water and benzene, and of water and chloroform, and in 
the case of salicylic acid with the same solvents. The author, apply- 
ing Nernst’s law (Abstr., 1891, 1148), obtains the dissociation co- 
efficient of the double molecules into simple molecules in benzene and 
chloroform, from which the heat of dissociation of the double molecules 
can be calculated. Although the results are only approximate, it 


appears that the heat of dissociation is in both cases fairly large. 


Velocity of Oxidation of Gases by Liquids. By Vicror Meyer 
and Ernst Saam (Ber., 1897, 30, 1935—1940).—The authors show 
that the absorption of hydrogen, carbonic oxide, and methane by solu- 
tions of potassium permanganate proceeds with uniform speed. The 
hydrocarbon is oxidised much less rapidly than hydrogen, and the 
speed of absorption diminishes in ascending the’ homologous series, 
propane and isobutane scarcely undergoing perceptible oxidation when 
agitated with a 5 per cent. solution of potassium permanganate during 
an hour. 

Experiments were also performed with silver nitrate and silver oxide, 
but the results obtained with hydrogen exhibited less uniformity than 
in the case of potassium permanganate. M. O. F. 


Chemical Equilibrium between Ethylic Alcohol and Sul- 
phuric Acid. By Artuur ZartscueK (Zeit. physikal. Chem., 1897, 
24, 1—12).—By the mutual action of sulphuric acid and ethylic alcohol, 
or of the equivalent quantities of water and ethylic hydrogen sulphate, 
the same final state is reached, the action being reversible. The 
author has investigated, in solutions of various dilutions, the equili- 
brium constant for the bimolecular reaction» C,H,-OH+H,SO, 2] 
C,H,;-HSO,+H,0. The results do not give a constant value for & if 
the sulphuric acid’ be calculated as H,SO,, but satisfactory constancy 
is obtained if it be calculated for H,SO,, so that the author considers 
the sulphuric acid in aqueous solution to be present as the ortho-acid, 
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and no evidence is obtained of the existence of any higher hydrates. 
This apparently leads to the equation H,SO, + C,H, OH2C,H,-HSO, + 
3H,O, that is, the decomposition of the sulphate is quadrimolecular, 
but the author considers the reaction to be really bimolecular, the 
sulphuric acid produced immediately forming the ortho-acid. In the 
presence of excess of acid, the mass law apparently does not hold, 
owing to the too rapid increase of velocity of the sulphate formation. 
No evidence of the formation of hydrates of either ethylic alcohol or 
of ethylic hydrogen sulphate was obtained. L. M. J. 


Velocity of formation of Azo-dyes. II. By He1nricu GoLpscHMIDT 
and Fritz Buss (Ber., 1897, 30, 2075—2093).—The equation given in 
the former paper (compare Goldschmidt and Merz, Abstr., 1897, i, 278) 
represents the velocity of reaction between equivalent quantities of 
dimethylaniline hydrochloride and diazobenzenesulphonic acid in the 
presence of excess of hydrochloric acid ; it also applies to diethylaniline, 
but in this case the velocity is somewhat smaller. By using salts of 
other acids, such, for instance, as trichloracetic acid, the value of the 
constant becomes larger, although the dissociation constant of the acid 
is smaller. By the use of a weaker acid, such as acetic, chloracetic, 
or dichloracetic acid, a further complication arises, since the dissocia- 
tion does not remain constant, but varies owing to the hydrolysis of 
the salt by the excess of acid present ; in order to avoid this, a large 
excess of the weaker acid is necessary, but since the excess of acid has 
an influence on the velocity of reaction, the constants derived from the 
equations are not the true constants of velocity ; in the case of strong 
acids, the product must be multiplied by the hydrolytic constant of the 
acid, and with weaker acids it must be multiplied by the hydrolytic 
constant and divided by the affinity constant. In this way, then, the 
affinity constants of the acids can also be determined, and the authors’ 


figures in this respect correspond closely with those given by Ostwald. 
J. F. T. 


An Improved Pyknometer. By Epwarp R. Squiss (J. Amer. 
Chem. Soc., 1897, 19, 111—112).—The author has devised a specific 
gravity bottle which may be used at any temperature between 0° and 
25°. The construction is that of the ordinary specific gravity bottle, 
but the stopper consists of a graduated stem with a safety reservoir at 
the top, the stem being ground into the bottle. The reservoir is closed 


by a stopper. L. DE K. 


Inorganic Chemistry. 


Critical Constants of Hydrogen Chloride, Phosphide, and 
Sulphide. By Anatote Lepvc and P. Sacerpote (Compt. rend., 1897, 
125, 397—398).—The trihydrogen phosphide was prepared from a 
solution of cuprosodiphosphonium chloride, the hydrogen sulphide by 
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the action of hydrochloric acid on antimony sulphide. The following 
results were obtained : 
Critical ; Critical 
temperature, pressure, 
Hydrogen chloride . 83 atmos, 
Hydrogen phosphide . 64 ,, 
Hydrogen sulphide 9 


The results agree somewhat closely with those obtained by Dewar in 
the case of the chloride and sulphide, and also agree fairly well, so 
far as temperature is concerned, with the results of Vincent and 
Chappuis for the chloride, and of Olzewski for the sulphide, although 
there are considerable differences in the pressures. C. H. B 


Hypoiodous Acid and Hypoiodites. By Ropert L. Taytor 
(Chem. News, 1897, 76, 17—20, 27—29).—Schénbein found that 
ammonia decolorised an aqueous solution of iodine, yielding a liquid 
that bleached indigo and gave a blue colour with starch ; the author 
confirms this statement and shows that similar solutions may be pro- 
duced with potash, soda, lime-water, and barium hydroxide. The 
bleaching strength of such solutions, ascertained by titration with 
standard indigo-carmine, corresponds with the amount of iodine 
present, which amounts to about 1 per 5000; stronger solutions may, 
however, be prepared by using some precipitated iodine with the iodine 
water. These solutions decompose in a few hours at ordinary tem- 
peratures, and in a few minutes when boiled, with the production of 
the iodide and iodate. Acids decompose them with the liberation first 
of hydriodic and hypoiodous or iodic acids, which at once react so that 
free iodine and water are obtained. With silver nitrate, the solutions 
yield a dark buff precipitate of the hypoiodite mixed with hydroxide 
and iodide; with a cobalt solution, a black precipitate on standing; 
with a manganous salt, a dark brown precipitate immediately ; with 
lead salts, a precipitate containing brown lead peroxide, and with hy- 
drogen peroxide, an immediate and copious evolution of oxygen. The 
author has also obtained such solutions by Lunge and Schoch’s method 
of triturating iodine, lime, and water together, and attributes their 
failure to delay in testing these solutions or to their having been 
heated. Moreover, solutions obtained by shaking mercuric oxide with 
iodine water are observed to have a feeble bleaching action, and on 
the addition of a drop of alkali, immediately become as active as 
the hypoiodite solutions just referred to, which they then resemble 
in all other respects. These solutions of free hypoiodous acid can be 
also made stronger if iodine is suspended in the iodine water; they 
can also be obtained by shaking iodine water with silver salts ; in the 
latter case, however, they are very unstable, whilst when made by the 
use of mercuric oxide they are more stable than the hypoiodite solu- 
tions. The free acid decomposes into hydriodic and iodic acids, which 
react and yield free iodine and water; it does not turn starch blue 
until after exposure to the air, but with silver nitrate it gives a pre- 
cipitate consisting of the iodide, and iodate after boiling. 

D. A. L. 
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Formation of Active Oxygen. By W. P. Jorissen (Ber., 
1897, 30, 1951-1953. Compare Engler and Wild, Abstr., 1897, ii, 
402).—The author considers that the mechanism of oxidation by 
oxygen gas, in which a quantity of active oxygen equal to that con- 
cerned in the primary oxidation is produced, is not necessarily the 
same in all cases. The primary formation of a peroxide frequently affords 
the most simple explanation ; whilst, on the other hand, cases may arise 
accompanied by electrical phenomena or by anomalies in the velocity 
of change which are best explained by van’t Hoff’s assumption of the 
dissociation of the oxygen molecule into oppositely charged ions (com- 
pare Jorissen Abstr., 1897, ii, 253 and 487). T 


Reduction of Concentrated Sulphuric Acid by Copper. By 
CHARLES BAskERVILLE (J. Amer. Chem. Soc., 1896, 18, 942—947. 
Compare Abstr., 1896, ii, 474).—The author has repeated some of his 
former experiments, and now states that concentrated sulphuric acid 
(1°84) is reduced by copper when air is absent and at temperatures far 
below 86°, in fact, at ordinary atmospheric temperatures, with the 
formation of copper sulphate, cuprous sulphide, and sulphurous anhy- 
dride. The author also adheres to his previous statement that copper 
reduces concentrated sulphuric acid at 0° (compare Andrews, Abstr., 
1897, ii, 22). J.J.58. 


Conversion of Nitrosohydroxylamines into Hyponitrous 
Acid. By Artuur R. Hanrzscn (Ber., 1897, 30, 2356—2358).— 
Hyponitrous acid is formed by the direct action of nitrous acid on 
hydroxylamine in solution in methylic alcohol. It is also produced 
when dimethylnitrosohydroxycarbamide, NMe,-CO-N(OH):NO, which 
may also be regarded as isonitraminecarbamide, NMe,*CO-N,O,H, is 
treated with alkalis at 0°. From this it would appear probable that 
nitrosohydroxylamine and hyponitrous acid are tautomeric. The 
parallel formation of nitramide, N,O,H,, from potassium nitrocarba- 
mate, KO-CO-N,O,K, points to the probability that nitramide and 
hyponitrous acid are in reality stereoisomeric diazohydrates, 


Action of Arsenious Acid on Metallic Oxides, Oxychlorides, 
and Amidochlorides. By C. Reicuarp (Ber., 1897, 30, 1913—1916. 
Compare Abstr., 1894, ii, 350).—The author has studied the behaviour 
of the oxides of copper, mercury, silver, nickel, cobalt, tin, chromium, 
manganese, and bismuth,copper oxychlorides, and the mercury ammonio- 
chlorides towards solutions of arsenious oxide in water, soda, and 
ammonia. The observations, mainly qualitative, are embodied in a 
lengthy table, which does not admit of compression. M. O. F. 


Characteristics of Flames. By Nicotaz Tectu (J. pr. Chem. 
1897, 56, 178—180).—Hirn (Ann. chim. phys., 30, 319) has stated his 
inability to demonstrate optically the presence of particles of carbon 
in an ordinary gas flame, and concluded that at a high temperature 
these particles are transparent. 
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The author finds that when the shadows of a yellow and blue gas 
flame, a candle flame, and the flame from a petroleum lamp are thrown 
on to a screen and photographed, no difference is noticed in the case 
of the two gas flames, but a slight darkening in the shadow of the 
candle flame is observed, and a very marked one in the case of the 

etroleum flame. 

The difficulty in obtaining the shadow of the particles in an ordinary 
luminous gas flame is due to their exceeding fineness. If, however, 
twelve fish-tail burners are placed one behind the other and lit up by 
an electric lamp, the darkening in their shadow is very pronounced. 
This cannot be caused by gases or vapours, because a layer of gas of 
the same thickness as the twelve fish-tail burner flame gave no shadow 
at all. A. W. C. 

Nore sy Eprror.—Soret (Phil. Mag., 1875, p. 50), and Burch 
(Abstr., 1885, 466) have incontestably proved that the flame of a 
candle contains solid particles. 


Preparation and Properties of Potassium Percarbonate. By 
ARTHUR VON Hansen (Zeit. Hlektrochem., 1897, 3, 445—448. See 
Constam and von Hansen, Abstr., 1897, ii, 550).—The influence of 
small variations of temperature on the yield of potassium percarbonate 
is not very marked, if the specific gravity of the solution of potassium 
carbonate surrounding the anode is not allowed to fall below 1°52. 
Under these circumstances, the temperature may rise as high as 0° 
without sensibly affecting the yield. If the concentration falls, how- 
ever, even a little below saturation, the yield of solid percarbonate 
suffers considerably, owing to the great solubility of the salt in more 
dilute solutions of potassium carbonate. High current density at the 
anode is also essential ; with 0°5 to 2 ampéres per sq. dem., the product 
contains from 25 to 55 per cent. of percarbonate, whilst with 30 to 60 
ampéres per sq. dem. it contained 85 to 95 per cent. The best results 
are therefore obtained by allowing a saturated solution of potassium 
carbonate to flow slowly into the anode compartment of the electrolytic 
cell at the bottom ; the solution which has already undergone electro- 
lysis, and in which the solid percarbonate remains suspended, floats on 
this and is slowly expelled from the cell, carrying with it the percar- 
bonate ; this is collected and dried on a porous plate in a current of 
dry air, which is finally warmed to about 40°. The yield of 87 to 93 
per cent. salt is from 2°2 to 2°4 grams per ampére hour. 

The salt is more stable than was at first supposed. When dry, it is 
only slowly decomposed at 100°, a temperature of 200° to 300° being 
required for its rapid decomposition. Anaqueous solution decomposes 
slowly at the ordinary temperature, but rapidly at 45°. Completely 
dry potassium percarbonate may be preserved without undergoing 
appreciable change, but when moist it suffers somewhat rapid decom- 
position. It is very little soluble in alcohol, but extremely soluble in 
water, from which it cannot be recrystallised. It may, however, be 
purified by digestion at —5° to — 10° with a concentrated solution of 
caustic potash ; this dissolves the bicarbonate, and the remaining solid, 
after filtration and washing with alcohol, contains 95 to 99 per cent. 
of potassium percarbonate, 
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Influence exercised by Ferric Oxide on the Formation of 
Sodium Sulphate from Sulphurous Anhydride, Air, and 
Sodium Chloride. By Jean Krutwie (Rec. Trav. Chim., 1897, 16, ~ 
173—180).—Iron pyrites was finely divided and thoroughly dried, and 
then mixed with finely divided common salt which had previously 
been heated to redness. The mixture, placed in a porcelain boat and in- 
troduced into a combustion tube, was heated in a Glaser furnace, while 
dried air was passed slowly through the tube; the air was then made 
to traverse tubes filled with glass wool, and finally through a tube 
containing a solution of potassium iodide. The first experiments were 
made with a mixture of pyrites and sodium chloride only; in later 
experiments, ferric oxide was introduced. The conclusions arrived at 
are: (1) ferric oxide acts as an oxygen carrier ; (2) the conversion of 
sodium chloride into sodium sulphate depends on the amount of ferric 
oxide present ; (3) the temperature at which the operation is carried 
on has a great influence on the results. J.J.8. 


Silver Alloys. By Gitpert J. Fowier and Parr J. Hartoe (J. 
Soc. Chem. Ind., 1895, 14, 243—245).—The authors have attempted to 
prepare silver alloys which, whilst possessing the whiteness of silver, 
should not be liable to tarnish. The following alloys were obtained by 
fusing their constituents and then quickly cooling. Silver-zinc alloys :— 
1—Silver 95, zine 5 per cent. ; 2—-silver 93, zinc 7 per cent. ; 3—silver 
90 and zine 10 percent. Silver-nickel alloys :—1—Silver 95 and nickel 
4 per cent. ; 2—silver 90 and nickel 10 per cent. Silver-nickel-zine 
alloy:—silver 90, nickel 5, and zine 5 percent. Silver-copper-zinc alloys : 

1—Silver 75, copper 15, and zine 10 per cent.; 2—silver 67°87, copper 
5°17, and zine 27°47 percent. Silver-aluminium alloy :—Silver 90 and 
aluminium 10 per cent. Silver-tin alloy :—Silver 95 and tin 5 per cent. 
All these alloys tarnished readily, but it was found that the stain was 
more easily removed by rubbing with a chamois leather than in the 
case of pure silver. 

The authors also tried to obtain suitable alloys by electrolytic 
deposition from solutions containing silver and zinc ; silver, zinc, and 
copper ; or silver and aluminium, but the results were not satisfactory. 
(Compare 8. P. Thompson, Proc. Roy. Soc., 1887, 42, 387, and C. 
Winkler, this Journal, 1872, 1134). J.J.58. 


Solubility of Calcium Sulphite in Water and in Sugar Solu- 
tions. By Junius Weispere (Bull. Soc. Chim., 1896, [iii], 165, 
1247—1250).—The calcium sulphite used was prepared by the action of 
sulphurous anhydride on milk of lime, and throughout the experiments 
care was taken to avoid contact with air as far as possible. 

At 18°, a litre of water dissolves 0°043 gram of calcium sulphite 
only ; a litre of a 10 per cent. sugar solution dissolves 0°0825 gram, 
and a litre of a 30 per cent. sugar solution dissolves practically the 
same amount. The sulphite in solution oxidises rapidly, especially if 
the solutions are heated. C, H. B. 


Stability of Phosphorescent Strontium Sulphide. By Josz& R. 
Movreto (Compt. rend., 1897, 125, 462—464).—The various forms of 
phosphorescent strontium sulphide, when exposed to sunlight in presence 
of air, give off some hydrogen sulphide, and are more or less completely 
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oxidised. The least stable variety is that prepared by the action of 
hydrogen sulphide on the carbonate, and the most stable is that pre- 
pared by the author’s modification of Verneuil’s method (Abstr., 1897, 
ii, 450—469) ; the latter, in fact, changes very slowly. Impurities, 
more especially alkali compounds, increase the stability in all cases, 
most probably because they cause incipient fusion, and the sulphide 
thus becomes covered with a kind of protective glaze. In all cases, 
the rate of oxidation is more rapid if the sulphide is powdered, but the 
phosphorescence is not affected by the oxidation, except in so far as 
the sulphide is converted into non-phosphorescent compounds. 
C. H. B. 


Compounds of Metallic Hydroxides with Iodine. By THEoporE 
Rertiz (J. Amer. Chem. Soc., 1897, 19, 333—339).—If a solution of a 
magnesium salt is mixed with a supersaturated solution of iodine in 
aqueous potash, or if it is first mixed with a solution of iodine in 
potassium iodide, and then with a small quantity of aqueous potash, 
a dark, reddish-brown precipitate is formed containing magnesium 
hydroxide and iodine. 

The author now states that this compound must be considered rather 
as a mixture, since the ratio between the iodine and magnesium varies 
from 2°1 to 6°3. On substituting zine acetate for a magnesium salt, 
an iodised zinc hydroxide is obtained in which the ratio between iodine 
and zine is fairly constant, varying from 2°4 to 2°9. Cadmium nitrate 
also gives a fairly stable precipitate. The iodine is, however, only in 
a weak state of combination, and is gradually removed by washing 
or drying. (Compare Walker and Kay, Abstr., 1897, ii, 261.) 

L, pe K. 


New Mode of Combination between Metals: Alloys of 
Cadmium with Silver and with Copper. By Jean B. SENDERENs 
(Bull. Soc. Chim., 1896, [iii], 15, 1241—1247).—When a bar of cadmium 
is placed in a neutral solution of silver sulphate, the quantity of cadmium 
sulphate that is formed is exactly equivalent to the silver precipitated, 
but the loss of weight of the bar is much greater than the weight of 
the cadmium dissolved. Further, if the precipitated silver is allowed 
to remain in contact with the cadmium, the loss of weight of the latter 
increases during a period of five months or more, and in one set of 
experiments the loss was more than six times as great as the calculated 
amount. There is no decomposition of the water, and no appreciable 
formation of cadmium oxide, provided that air is excluded. Cadmium 
sulphate solution has no action on cadmium. If freshly precipitated 
silver is brought in contact with cadmium in presence of cadmium 
sulphate solution, similar results are obtained, and this is true also 
when pure water is substituted for the solution of the salt. The cad- 
mium removed from the mass of the metal seems to combine with the 
finely divided silver, forming an alloy, and since the.action practically 
ceases when the alloy has a composition corresponding with the formula 
AgCd,, it would seem that this is the limiting compound. The 
important point is, that the formation of this alloy is subsequent to, 
and not simultaneous with, the precipitation of the silver. Silver 
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acetate behaves like the sulphate, but with silver nitrate, the pre- 
cipitated silver adheres so firmly to the cadmium that investigation 
becomes almost impossible. 

Copper sulphate, chloride, and acetate yield similar results, with the 
exception that the formation of the cadmium alloy is simultaneous 
with the precipitation of the copper. 

The velocity of the reaction varies with the different salts, but pre- 
cipitation is completed more quickly the more dilute the solution. No 
hydrogen is liberated. The ratio of the excess of cadmium removed 
to the calculated quantity is independent of the quantity of copper 
solution used, but varies with its concentration ; it is greater the more 
dilute the solution. These facts may be due to the existence of several 
definite alloys of copper and cadmium, or to an influence of the concen- 
tration of the solution on the proportion of the copper that is converted 
into alloy; the latter seems more probable. Copper nitrate, like 
silver nitrite, does not lend itself to experiments of this kind. 

Cadmium precipitates all the lead from dilute solutions of lead 
acetate, but there is no evidence of any formation of an alloy. With 
solutions of lead nitrate, or concentrated solutions of the acetate, the 
precipitated metal adheres strongly to the cadmium. 

C. H. B. 


Improvements in the Preparation of Metallic Alloys by 
Electrolysis. By Jonann Watrer (Zeit. Elektrochem., 1897, 3, 


385—388).—In the electrolytic preparation of alloys, it is difficult to 
obtain them in a homogeneous condition. To overcome this difficulty, 
one of the metals may be employed as cathode in the molten condition, 
and during the electrolysis,~it should be stirred continuously ; the 
same result may be obtained by allowing it to flow through the electro- 
lyte in a thin stream. Secondly, the one metal may be suspended in 
the bath from which the other is deposited on it, the temperature of 
the bath being regulated so that the alloy formed fuses and falls to the 
bottom, exposing a fresh surface. A third process consists in periodi- 
cally adding small quantities of the more readily separable metal to 
the bath ; the two metals are then deposited in thin, alternate layers. 
A number of possible modifications of each of these methods is men- 
tioned, and as examples of their application, the following processes are 
described. An alloy of sodium and lead may be obtained by using 
lead as the cathode in a bath of fused sodium chloride. The molten 
lead is stirred by passing through it some indifferent gas such as 
nitrogen, or, better, some gas which combines with the chlorine 
evolved at the anode, for example, hydrogen, carbonic oxide, or methane. 
An aluminium-tin alloy can be prepared by allowing tin to flow over a 
channelled carbon cathode forming the bottom of a bath of fused 
aluminium sodium chloride. 

Silicon bronze is obtained by the electrolysis of fused sodium silicate, 
the melting point of which is preferably depressed by admixture of other 
suitable salts, a suspended rod of copper being employed as the cathode. 
The sodium formed reduces the silicate to silicon, which alloys with 
the copper; this alloy then fuses and drops down, exposing a fresh 
surface of copper. 
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Aluminium bronze can be prepared by adding cryolite and copper 
oxide or chloride alternately to a bath consisting of a mixture of 
sodium and potassium chlorides in fusion. The anode is of carbon, and 
the cathode of carbon or copper. 

Sodium amalgam is obtained by the electrolysis of a solution of 
caustic soda, the mercury which is employed as cathode being allowed 
to flow slowly over a series of open gutters arranged in a terrace. If 
acetone, for example, be added to the liquid in the cathode compart- 


ment, it is reduced by the sodium amalgam to propylic alcohol. 
T. E. 


Compounds of Thallium. By Louis M. Dennis and Marra 
Doan (J. Amer. Chem. Soc., 1896, 18, 970—977).—Thallous trinitride, 
TIN,, is obtained when a concentrated solution of potassium diazoate, 
containing a small quantity of the free acid, is added to a solution of 
thallous sulphate. It crystallises in fine needles, is strongly doubly 
refractive, and, in an atmosphere of carbonic anhydride, melts at 334° ; 
it is readily soluble in boiling water. When reduced in a current of 
dry hydrogen, it yields about 30 per cent. of its nitrogen in the form of 
ammonia. 

Thallous thallic trinitride, TIN,,TIN,, is most conveniently obtained 
by dissolving thallic hydroxide in diazoic acid (1°6 per cent. solution), 
and allowing the solution to stand at 0° in an exhausted Hempel 
desiccator ; it crystallises in yellow or brownish crystals, which are 
highly explosive. Hot water decomposes the compound, part of the 
thallium being precipitated as thallic hydroxide, whilst part remains 
in solution and may be precipitated as thallous iodide. 

Thallous tellurate, T1,TeO,, is obtained as a white, flocculent precipi- 
tate, sparingly soluble in water, on adding a solution of pure telluric 
acid to a solution of thaJlous hydroxide. 

Thallous platinocyanide, Tl,Pt(CN), (compare Carstanjen, J. pr. 
Chem., 1867, 102, 144), erystallises in nearly colourless plates which 
are strongly doubly refractive. J.J.8. 

Norr.—It has long ago been shown that the salt described by 
Carstanjen was a double carbonate and platinocyanide of thallium, 
and that thallous platinocyanide, when pure, is perfectly colourless. 
(Friswell, this Journal, 1871, 461; Friswell and Greenaway, ibid., 
1877, ii, 251). 


Decomposition of Mercuric Sulphate by Water: Law of 
Thermochemical Moduli. By Josern Guincnant (Bull. Soc. Chim., 
1896, [iii], 15, 1185—1191).—Varet’s conclusion that mercuric sulphate 
dissolved in dilute sulphuric acid exists in the solution in the form of 
a hydrogen sulphate strictly comparable with the alkali hydrogen sul- 
phates (Abstr., 1896, ii, 648), is not only contrary to the results of 
Ditte, Cameron, Le Chatelier, and other observers, but is contrary to 
the known chemical properties of the mercuric salts. The author 
points out that Favreand Silbermann’s laws of thermochemical moduli 
are only approximate, and are not trustworthy criteria when dealing 
with questions of equilibrium. Moreover, Berthelot has shown that 
the laws only hold good in the case of strong bases, and are not 


28 ABSTRACTS OF CHEMICAL PAPERS. 


applicable at all to mercuric salts. All attempts to isolate a mercuric 
hydrogen sulphate have failed, and the fact that, when strong sulphuric 
acid is added to a solution of mercuric sulphate in dilute sulphuric 
acid, normal mercuric sulphate is precipitated, seems to show clearly 
that no hydrogen sulphate exists in the solution. Varet’s observation, 
that the heat of dissolution of the sulphate in sulphuric acid is inde- 
pendent of the relative proportions of acid and salt and of the con- 
centration of the acid, is analogous to Berthelot’s in the case of 
potassium chloride and hydrochloric acid. Further, the author’s own 
cryoscopic observations indicate that no mercuric hydrogen sulphate is 
formed in the solutions. C. H. B. 


Action of Fused Sodium Hydroxide under Pressure on 
Wrought Iron and Cast Iron. By Aveuste ScHEureR-KESTNER 
(Bull. Soc. Chim., 1896, [iii], 15, 1250—1252).—Under pressure, the 
action of fused sodium hydroxide on iron is distinctly greater than 
under ordinary conditions. Whether under atmospheric or higher 
pressure, the amount of corrosion increases with the temperature, and 
wrought iron is attacked much more readily than cast iron. These 
observations are of considerable practical importance now that fusions 
with sodium hydroxide under pressure have frequently to be carried 
out, and it was, in fact, a serious accident due to rapid corrosion of an 


iron tube that directed the author’s attention to the question. 
C. H. B. 


Chromium Tetroxide, and Salts of Perchromic Acid. By 
O. Fritz WixEDE (Ber., 1897, 30, 2178—2189).—If the blue solution 
obtained by extracting an aqueous solution of chromic anhydride and 
hydrogen peroxide with ether is cautiously treated with aqueous am- 
monia, the colour gradually disappears, and if the solution has been 
kept sufficiently cool, the under aqueous layer will have acquired a 
deep brown colour, and will deposit a greenish-brown precipitate on 
standing. ‘This dissolves in warm 10 per cent. ammonia solution, and, 
on cooling, separates in the form of pale brown needles of a composi- 
tion corresponding with the formula CrO,,3NH,;. This compound 
dissolves in water, undergoing partial decomposition, explodes when 
heated, and evolves oxygen on treatment with strong acids. When 
treated with alkalis, or if the ethereal solution itself is treated with 
a concentrated solution of a fixed alkali instead of ammonia, chro- 
mates of the alkali metals alone are formed. Other salts of perchromic 
acid can be prepared by employing substituted ammonias in place of 
ammonia. ‘hus, if the ethereal solution is treated with pyridine, 
and the ether evaporated in a brisk current of air, blue scales are 
left, and if one of these be introduced into the ethereal solution 
after the addition of the pyridine, long, dark blue, glistening prisms 
gradually separate having a composition corresponding with the formula 
CrO,H,C,NH,. They are extremely unstable, exploding violently even 
at the temperature of a hot summer’s day; when dry, however, they 
can be kept in the cold for weeks, but in the presence of moisture 
rapidly decompose. The salt is soluble in almost all the neutral 
organic solvents, and is only gradually acted on by potassium per- 
manganate in acid solution. 
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On adding aniline to the ethereal solution of perchromic acid, and 
diluting with an equal volume of light petroleum, dark red crystals, 
CrO;H,NH,Ph, separate, resembling potassium permanganate in ap- 
pearance ; this is even more explosive than the pyridine compound. 


J. F. T. 


Parastannyl Chloride. By Ropo.true C. Encen (Compt. rend., 
1897, 125, 464—466).—When a solution of metastannic chloride 
(compare Abstr., 1897, ii, 376) in dilute hydrochloric acid is heated 
at about 100° for some time, it rapidly acquires the property of 
giving a precipitate with dilute sulphuric acid which is characteristic 
of the B-stannic chloride of Berzelius. No compound of definite com- 
position could be isolated from the solution, but the product approxi- 
mated in composition somewhat closely to metastannic chloride. 

When metastannic acid is boiled with water, it is converted into 
the compound Sn,0,,H,+7H,0, and when this is dried in a vacuum 
it yields the hydrate Sn, (0,,H, + 2H,0. Neither of these hydrates 
dissolves in hydrochloric acid, and therefore they differ from meta- 
stannic acid ; they combine with it, however, and when the product has 
been dried on porcelain, it dissolves in water, and the opalescent solu- 
tion gives a precipitate with sulphuric acid, but is very slowly pre- 
cipitated by excess of hydrogen sulphide. The dried chloride, which 
has the composition Sn,O,Cl, + 2H,O, is decomposed by excess of water, 
and the product, when dried, has the composition Sn,O,,H, + 2H,0, 
its potassium salt crystallises with 3H,O, and from it the correspond- 
ing chloride can be prepared by the action of hydrochloric acid. 

The author distinguishes these compounds as parastannic com- 
pounds, and their relation to the metastannic compounds is shown 
in the following table. 

Dried in Air. Dried at 100°. Chloride. Potassium Salt. 


Metastannic ... Sn;0,,H,.,9H,O Sn;0,,H,,4H,O Sn;0,Cl,,4H,O Sn;0,,K,,4H,O 
Parastannic ... Sn;0,,H.,7H,O Sn 501,Hs,2H, O Sn;0, »Cl,,2H,0 8n,;0,,K,,3H,O 


The contradictory statements of earlier investigators are probably 
attributable to the fact that they were dealing with mixtures of the 
different modifications of the stannic compounds. C. H. B. 


Mineralogical Chemistry. 


Crystalline Form and Composition of Boulangerite. ByS. A. 
Hyatmar Sy6GREN (Geol. For. i Stockholm Férh., 1897, 19, 153—167). 
—Boulangerite has long been known at Sala in Sweden, but has not 
previously been analysed. It occurs as acicular and capillary crystals 
embedded in calcite. On dissolving the calcite, striated needles are 
isolated which are shown to be orthorhombic and to have parameters 
agreeing with those of diaphorite. 

aor 02 -3.¢ 
Boulangerite, 5PbS,2Sb,8, 05527: 1:0°7478 
Diaphorite, 5(Pb,Ag,)S, 28b, 8, 04919 :1:0°7346 
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The analysis by R. Mauzelius agrees with the formula 5PbS,2Sb,S,, 
showing the mineral to be isomorphous with diaphorite. 
Pb. Ag. Zn. Sb. 8. Insol. (silicate). Total. Sp. gr. 
55-22 trace 0:06 25°54 18-91 0°23 99°96 6°185 
The formula always accepted for boulangerite, namely 3PbS,Sb,S8,, 
was first given when the atomic weight of antimony was not exactly 
known. From a re-calculation of all the previous analyses, the iron, 
copper, &c. being taken as replacing lead, it is found that the majority 
agree with the formula 5PbS,2Sb,8,, whilst none agree exactly with 
3PbS, Sb,S,. The first of these formule has previously been given 
by Zepharovich (1867) and Eakins (1888) for sulphantimonites of lead 
from Przibram and Colorado respectively. From Frenzel’s analyses 
(1870), embrithite and plumbostibiite are made a distinct species 
under the name embrithite, with the formula 10PbS,3Sb,S,. 
L. J. S. 


Vanadium in Rutile. By C. Bernuarp Hassevserc (Chem. News, 
1897, 76, 102—104, 112—113; from Astrophysical Journ., 1897, 5, 
194; 6, 22—26, and Bihang Svenska. vetensk. Akad. Hamdl., 22, (1), 

o. 7).—For the purpose of mapping the lines in the arc-spectrum of 
titanium, rutile was the material at first employed, since this mineral is 
usually considered to contain, as a rule, only iron in addition to titanic 
acid. The lines of vanadium and chromium were, however, prominent 
in the spectra of several rutiles from various localities. Nordenskiéld 
has recently confirmed the presence of vanadium in Norwegian rutile 
by ordinary chemical analysis. 

Witu1am B. Gites (Chem. News, 1897, '76, 137) points out that 
Sainte-Claire Deville was the first to detect vanadium in rutile (Compt. 
rend., 1859, 49, 210; Ann. Chim. Phys., 1861, 61, 309 ; Chem. News, 
1861, 2). L. J. S. 


Artificial Production of Laurionite and of Isomorphous 
Compounds. By Avueust B. pe Scnutten (Bull. Soc. fran. Min., 
1897, 20, 186—191). —Laurionite, an orthorhombic oxychloride of lead, 
PbCl-OH, found in the old lead slags of Laurion, Greece, may be pre- 
pared artificially as follows. Toa boiling solution of 1000 grams of 
neutral lead acetate in 2°5 litres of water is added a hot solution of 
50 grams of sodium chloride in 250 c.c. of water; the mixture is 
quickly filtered, and the filtrate heated on the water bath for 12 to 16 
hours, when a deposit of well crystallised laurionite is formed, The 
crystals are slowly attacked by cold, but more quickly by hot, water. 
When heated at 100°, they are not affected, but at a low red heat they 
lose water and melt. The orthorhombic crystals are colourless and 
transparent with an adamantine lustre, the largest being 1—2 mm. in 
length and 0'1 mm. in thickness. The observed angles agree closely 
with those of the natural crystals, Similar crystals are also deposited 
from a cold solution of sodium chloride and lead acetate, the latter 
being in excess. 


Se ae Sp.gr. 

PbCl-OH ' :1:0°8237 6°241 
JH :1:0°8043 6°721 
:1:0°8081 6°827 
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The corresponding bromine and iodine compounds are obtained in 
yellow crystals by the same methods, using sodium bromide and 
potassium iodide instead of sodium chloride, and in the latter case in 
the presence of free acetic acid. Analyses of crystals of the three 
compounds agree closely with the formule. L. J. 8. 


Aritificial Phosgenite and Bromophosgenite. By Avueusr 
B. pe Scuutten (Bull. Soc. fran. Min., 1897, 20, 191—193.)—Friedel 
and Sarasin have prepared phosgenite by heating lead chloride and 
carbonate with water, in a sealed tube at 180°. The natural occurrence, 
however, suggests that the mineral has been formed at the ordinary 
temperature. 

It may also be obtained at the ordinary temperature by passing a cur- 
rent of carbonic anhydride over an aqueous solution of lead chloride; the 
bright tetragonal crystals thus formed are about 0°16 mm. across, they 
have the composition PbCO,,PbCl, and sp. gr. 6:134. Those formed 
on the surface of the liquid are pyramidal in habit, x{111} predomina- 
ting, whilst on those deposited at the bottom c{001} predominates. 

The corresponding bromine compound is obtained by passing car- 
bonic anhydride over a solution of lead bromide; the colourless, 
transparent crystals have the same crystallographic and optical 
characters as the chlorocarbonate ; sp. gr. 6550. Attempts to pre- 
pare the corresponding iodine compound were not successful. 


L. J. 8. 


Simultaneous Production of Laurionite, Phosgenite, and 
Cerussite. By Auaust b. pe Scuu.ten (Bull. Soc. fran. Min., 1897, 
20, 194—195).—-Laurionite, phosgenite, and cerussite occur in associa- _ 
tion at Laurion, Greece, having been formed by the action of sea 
water and air on the old lead slags. The three minerals may be 
artificially produced together by passing a slow current of carbonic 
anhydride over a solution of 20 grams of normal lead acetate and 
2 grams of sodium chloride in a litre of water. Bright crystals of 
laurionite soon make their appearance on the sides of the flask and 
on the surface of the liquid ; shortly afterwards crystals of phosgenite 
are also formed, and still later cerussite is produced, apparently at 
the expense of the laurionite. The small twinned crystals of cerussite 
show the forms p{111} and m{110}, and are deposited on the phos- 
genite. Experiments made on artificial laurionite and phosgenite 
show that, in the presence of carbonic anhydride and water, laurionite 
is transformed into phosgenite, which in turn is itself transformed 
into cerussite. L. J. 8. 


Crystallised Cadmium Carbonate and Artificial Dialogite 
[Rhodochrosite]. By Aucust B. pe Scuurren (Bull. Soc. fran. 
Min., 1897, 20, 195—198).—Khombohedra of cadmium carbonate 
have been prepared by Bourgeois (1887), but attempts to obtain it by 
Senarmont’s method have resulted in the formation of cadmium oxy- 
chloride. The method now used consists in adding excess of am- 
monium carbonate to a solution of cadmium chloride, and then just 
enough ammonia to dissolve the precipitate of cadmium carbonate ; 
on heating this solution on the water bath, bright crystals of the 
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composition CdCO, are deposited as the ammonia is driven off. The 
transparent crystals, 0‘1—0°2 mm. across, are simple rhombohedra 
with the angle rr’ = 74° about ; sp. gr. 4°960. 

Manganese carbonate has been obtained in the form of a crystalline 
powder by Senarmont, and the method described above yields it as 
rhombohedra, but it is liable to oxidation; another method is to 
boil a solution of precipitated manganese carbonate in water saturated 
with carbonic anhydride. The bright crystals, which have the 
composition MnCO,, are simple rhombohedra 0°03 mm. across; 
vr’ = 73° 25’; sp. gr. 3°65. On heating these crystals of cadmium 
carbonate and manganese carbonate, they are converted into black 
oxide without change of external form. L. J. 8. 


Ferric Sulphate in Mine Waters, and its Action on Metals. 
By L. J. W. Jonzs (Proc. Colorado Sci. Soc., 1897 [read June 5], 9 pp.). 
—Water from the Stanley mine, at Idaho Springs, Colorado, contains 
in parts per thousand. 

Si0,. NaCl. Na,SO,. K,80,. Al,(SO,)s ZnSO, 
0°0438000 0°0134500 0°3117200 0°1554800 0°0197870 0°1224400 

MnSO, MgSO, CaSO, Fe,(SO,)g FeSOy (CuSO, — Total. 
0°4271400 0°4674600 0°6362900 0°6033600 0°0095370 0°1918010 3°0020650 

The water deposits a muddy brown sediment, which is shown by 
the following analysis, made on material dried at 100°, to be a 
hydrated basic ferric sulphate. 


FeO, Al,O, SiO,. SO. H,0. Total. 
21° 


53°57 2°87 10°85 11°46 14. 99°89. 


The water has a strongly acid reaction, but contains no free acid ; 
it very quickly corrodes the pumping apparatus, especially iron and 
copper, but bronze more slowly. Experiments showed that several 
metals are acted on by ferric sulphate solution. L. J. 8. 


Pyrophyllite from Colombia. By Aveustin A. Damour (Bull. 
Soc. fran. Min., 1897, 20, 183—185).—The emeralds of Muso, near 
Bogota, occur in a crystalline limestone, accompanied by a black, car- 
bonaceous shale, and in association with parisite, pyrites, anthracite, 
and pyrophyllite. The anthracite has sp. gr. 1:64. The pyrophyllite 
occurs in greenish-white, flattened nodules with a fibrous structure. 
Analysis agrees approximately with the usual formula Al,O,,48i0,,H,0. 

H,O and 

volatile 
Fe,0; Ca0,MgO. matter. Total. 
1°68 traces 6°36 100°76 


L. J. 8. 


Stolzite and Raspite from Broken Hill. By Car, Hiawatscu 
(Ann. k.k. naturh. Hofmuseums Wien, 1897, 12, 33—41; and Zeits. 
Kryst. Min., 1897, 29, 130—139).—Transparent, light yellow, red, 
and brownish crystals of stolzite oecur on galena, limonite, and 
psilomelane at Broken Hill, New South Wales. Five types of tabular 
and pyramidal crystals are described, and several new forms noted ; 
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a:c=1:1'5606; the tetragonal crystals show the usual parallel hemi- 
hedrism, and are not hemimorphic ; they are uniaxial and negative ; 
for sodium light w=2°2685, «=2°182. Analysis by F. P. Treadwell 
gave I. 
WO,. PbO. Mn0O. MgO. Fe,0,+MnO. Total. 
I. 51°34 47°44 0°78 trace — 99°56 
If. 49°06 48°32 -- -— 1°43 98°81 


The new mineral raspite is found on some of the stolzite specimens 
as brownish or yellow monosymmetric crystals with a strong adaman- 
tine lustre. They are flattened parallel to a(100), and elongated in 
the direction of the axis of symmetry; a:b:c=1'3493:1:1:1112; 
B=72° 19’. There is a perfect cleavage parallel to a(100), and the 
crystals are always twinned on this plane. The plane of the optic 
axes is 6(010); the index of refraction is very high, being about 2°6. 
Hardness, 24—3. Analysis II, by Treadwell, gives the formula 
PbWO,, showing the mineral to be dimorphous with stolzite ; it may 
possibly be isomorphous with wolframite. L. J. 8. 


The Oscuro Mountain Meteorite. By Ricuarp C. Hi11s (Proe. 
Colorado Sci. Soc., 1897 [read April 3], 4 pp.).—Three masses of this 
iron were found in December, 1895, close together on the Oscuro 
Mountains, Socorro Co., New Mexico, weighing respectively 1467, 
1226, and 676 grams. There is no sign of weathering. Etching 
develops distinct Widmanstitten figures. Graphite and schreibersite 
are present, but no troilite was observed. Analysis gave 


Fe. Ni. Co. ¥. C. Total. 
90°79 7°66 05 0°27 0-07 99°36 
Other irons recently described from South Central New Mexico are 


the El Capitan (Abstr., 1896, ii, 193), and the Sacramento Mountains 
(Abstr., 1897, ii, 218). L. J. 8. 


Composition of the Louisville Mineral Water. By Enpcar 
H. S. Battey (Kansas Univ. Quart., 1897, 6, A, 117—119).—Water 
issuing from limestone at Louisville, Pottawatomie Co., Kansas, has a 
temperature of 56° F.; at first it is quite clear, but soon becomes 
yellow and turbid. It has an astringent taste. Analysis gave, in 
100,000 parts, 

SiO, and 


Fe,0,. CaO. MgO. Na,O. K,O. SOg. Cl. insol. CO,. 
284 3817 932 805 O52 12°39 385 464 99-90 


Also traces of nitric acid and organic matter. Several waters of 
Kansas have more magnesium than this, but as they also contain much 
sodium chloride, they are not palatable. The Saline river contains 
more mineral matter in solution than the water of this spring. 

L. J. S. 
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Physiological Chemistry. 


Absorption of Oxygen by the Lungs. By Joun S. Hatpane 
and J. Lorrain Suita (J. Physiol., 1897, 22, 231—258).—The absorp- 
tion of oxygen in the lungs cannot be explained by diffusion alone, as 
the normal oxygen tension in the blood is higher than in the alveolar 
air, and in some animals higher than in the atmosphere. Fall of body 
temperature caused a marked fall in this tension. Increase of oxygen 
in the alveolar air causes an almost proportional increase in the oxygen 
tension of the arterial blood. Diminution of the oxygen tension in 
the alveolar air causes a fall in that of the blood ; but want of oxygen, 
whether produced by carhonic oxide poisoning, by diminution of 
atmospheric pressure, or of percentage of oxygen in the air, causes a 
marked increase in the relative excess of arterial over alveolar oxygen 
tension. Hence want of oxygen acts asa stimulus to absorption of 
oxygen. The symptoms caused by diminution of the oxygen tension 
of the air breathed are due to fall in the oxygen tension reached by 
the blood in the lungs, and not to diminution in the quantity of oxygen 
carried by the blood from the lungs. W. D«. H. 


Metabolism during Inanition. By Darper (Chem. Centr., 1896, 
ii, 1039, from Schweiz. Woch. Pharm., 34, 395—399).—Observations 
made on Succi during a 20 days’ fast showed that the body weight 
sank about 490 grams daily, the excretion of chlorides in the urine 
fell to 1 or 1‘5 per cent. of the normal ; chlorides were not found in the 
urine on the twentieth day. At the beginning of the fast, urobilin 
was abundant, indicating decomposition of the red blood corpuscles. 
The metabolism of proteid as indicated by the discharge of urea was 


very regular. W. Dz. H. 


Influence of the Thyroid Gland on Metabolism. By Brrnuarp 
ScuonporrrF (Pfliiger’s Archiv., 1897, 67, 395—442).—By feeding dogs 
on thyroid, they are reduced in weight ; this is due to loss of fat,and the 
amount of oxygen used is increased. When the body fat has sunk to 
a certain point, the proteid of the body is attacked. When the animal 
resumes normal diet, metabolism falls, fat and proteid are put on, and 
the body weight rises; renewed administration of thyroid is then 
followed by no increase in the excretion of nitrogen. 

During menstruation in women, and the corresponding period in 
dogs, the proteid metabolism sinks. During hunger, the rise of nitro- 
genous excretion which occurs late in the process is not always coin- 


cident with the greatest deficit in fat; the organs become richer in 
water. W. D. H. 


The Assimilation of Iron. By Emm Hiusrermann (Zeit. physiol. 
Chem., 1897, 23, 555—592).—Analyses of various foods are given, from 
which it appears that the seeds of cereals are even poorer in iron than 
milk. Rats, rabbits, and dogs were fed on food poor in iron, and others 
on the same, plus inorganic compounds of iron, and in one series (on 
rats) hemoglobin was added instead; in the last, the hemoglobin 
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of the blood rose considerably, although not so high as when a normal 
mixed diet was given, There was an increase of iron in the body, but 
no important increase in hemoglobin in rats and rabbits after the 
administration of inorganic salts of iron ; in dogs, as also in man, the 
hemoglobin increases. This, however, as the author admits, hardly 
settles the question whether the hemoglobin formed comes from the 
iron given. W. D. H. 


Analyses of Blood. By Emi AxBpreRHALDEN (Zeit. physiol. Chem., 
1897, 23, 521—531).—Two very complete analyses of the blood, one 
of the ox, the other of the horse, are given. W. D. H. 


Coagulating Action of Gelatin on the Blood. By A. Dastrz 
and N. Froresco (Compt. rend. Soc. Biol., 1896, [x], 3, 243—245).— 
If gelatin dissolved in solution of sodium chloride is injected into a vein 
of a dog, the gelatin is excreted in the urine, and the urine gelatinises 
on cooling. The blood, when withdrawn, coagulates with great rapidity. 
If, however, the blood is mixed with decalcifying agents such as potas- 
sium oxalate, it does not clot ; but gelatin annuls the anti-coagulating 
power of proteoses (pro-peptone). W. D. H. 


Glucose in the Blood and Muscle after Intra-venous Injec- 
tion of that Substance. By L. Burrs (Compt. rend. Soc. Biol., 1896, 
[x], 3, 274—277).—After the intra-venous injection of large doses of 
glucose, it is excreted by the urine for about 36 hours; it is, 
however, not found for long in the blood, disappearing from it in 
about 50 minutes to 2 hours. In the muscles, also, it disappears as 
rapidly. It appears that of the sugar injected some is excreted, some 
is used immediately for purposes of combustion, and a third part 
probably undergoes “ transformation ” in certains organs. 

W. Dz H. 


Origin of Fat in Animals. By Maurice Kaurmann (Compt. rend. 
Soc. Biol., 1896, [x], 3, 414—417).—All the proximate principles of 
food may serve for the formation of fat. In carnivora, it originates 
from the proteid and fat of the food; the fat, however, is principally 
indirectly concerned in fat-production by préserving from oxidation the 
fat already stored from proteid. W. D. H. 


Transformation of Fat into Glycogen. By Sasrazis (Compt. 
rend. Soc. Biol., 1896, [x], 3, 239—243).—A case of fibro-lipoma grow- 
ing from the mucous membrane of the mouth is described ; this showed 
the presence of glycogen in the ulcerated portions. The glycogen was 
especially abundant in the leucocytes ; this is believed to be due to the 
intracellular digestion of the fat of the tumour. W. D. H. 


Breaking up of Fat in the Alimentary Canal. By VavueHan 
Hartzy (Proc. Roy. Soc., 1897, 61, 249—265).—The absorption of 
milk-fat in normal dogs is compared with that in those from which 
the pancreas had been removed ; the difference in the amount of fat 
left in different portions of the alimentary canal is not so great as 
would have been anticipated. Hydrolysis of fats into fatty acids and 
glycerol occurs in the stomach, as also does saponification ; this is 
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greater in dogs without a pancreas, and is probably explained by the 
fact that, in these animals, the expulsion of fat into the intestine is 
delayed. W. D. H. 


Cholesterol in the Bile. By Doyon and E. Durourr (Compt. 
rend. Soc. Biol., 1896, [x], 3, 487—489).—Doubt exists as to whether 
cholesterol is formed by the liver cells or by the biliary passages. It 
has a double origin; fistula bile contains cholesterol, but in less 
quantity than bladder bile. W. D«. H. 


Mechanism of Organic Oxidation. By J. E. ABEe.ous and G. 
Brarnis (Compt. rend. Soc. Biol., 1896, [x], 3, 94—96).—Two experi- 
ments are described which show that at the same time that salicyl- 
aldehyde is oxidised into salicylic acid as the result of digestion with 
aqueous extracts of liver, oxygen is consumed and carbonic anhydride 
disengaged ; the extract was rendered antiseptic by chloroform. The 
same result follows if a solution of the precipitate produced by the 
addition of alcohol to the liver-extract is used instead. The “ oxidising ” 
ferment thus adheres closely to the protoplasm of the liver cells. 

W. Dz. H. 


The Importance of Nucleo-proteids in the Oxidative Pro- 
cesses of Cells. By WitHeim Spirzer (Pfluger’s Archiv., 1897, 67, 
615—656).—The various tissues and organs of the body have an 
oxidising energy which was principally investigated ix the present 


research by the amount of oxygen formed from hydrogen peroxide. In 
some cases, other tests, such as the conversion of salicylaldehyde into 
salicylic acid, were used as well. In their order of activity, the tissues 
are thus arranged, blood, spleen, liver, pancreas, thymus, brain, 
muscle, ovary, oviduct, the most active being placed first ; this list 
nearly coincides with those given by Abelous and Biarnés, and by 
Salkowski. 

The action is destroyed by protoplasmic poisons, like potassium 
cyanide and hydroxylamine. It is not influenced by cold to any note- 
worthy extent, its optimum is at 30—50°, and it is completely 
destroyed by heating to 70°. 

The substance on which this property depends is only partially 
extracted by water ; to say that it is an enzyme is no explanation. A 
definite search was made as to whether or not it depends on nucleo- 
proteid, and the answer was in the affirmative. Nucleo-proteids were 
prepared from various organs and tissues by the methods given by 
different authors, and all were found to have the oxidising energy of 
the original tissue or organ; these compounds are affected by poisons 
and temperature like the original organs. Numerous analyses of 
various nucleo-proteids are given, and considerable importance in this 
connection is given to the constant presence of iron in them. The 
glycolytic power of the blood is attributed to the same substances. 

W. D. H. 


Cerebro-spinal Fluid. By E. Nawrarzxr (Zeit. physiol. Chem., 
1897, 23, 532—554).—Previous workers on cerebro-spinal fluid have 
all but unanimously stated that the reducing substance contained in 
it is not sugar. In the present case, large quantities of the fluid were 
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obtained from calves and horses, and also from men ; the author thus 
regards his work as being more trustworthy than that of others, who 
mostly worked with small quantities. Although he was not successful 
in separating the sugar in the crystalline form, he states that otherwise 
the reducing substance gives all the reactions characteristic of dextrose. 
He did not find catechol, as Halliburton did. In the fluids he examined, 
globulin was the only proteid present, proteoses and peptones being 
absent. The sugar in cerebro-spinal fluid disappears soon after death 
(glycolytic action). W. Dz. H. 


Behaviour of Compounds of Salicylic Acid in the Organism. 
By Sranistas BonpzNyski (Chem. Centr., 1896, ii, 1039—1040; from 
Arch. exp. Path. Pharm., 38, 88—98).—After the use of sodium salicyl- 
ate, 97°5 per cent. of it was found in the urine as salicyluric acid ; 
after the use of ethylic salicylate, 91:3 per cent. was found in the urine. 
After ethylenic salicylate, 47-6 per cent. was found in the urine as 
salicyluric acid, and 19:5 per cent. in the feces as salicylic acid. Of 
salicylglyceride, 86°7 per cent. passes unchanged through the 
alimentary canal, and 8°7 per cent. is excreted in the urine as salicyl- 
uric acid. Dichlorhydrin-salicylate appears chiefly in the urine (92-7 
per cent.). After the use of salicyl compounds soluble in water, such 
as salicylamide, there was complete absorption, none being found in the 


feces. W. D. H. 


Physiological Action of Nicouline. By Ep. Borner (Compt. rend. 
Soc. Biol., 1896, [ x], 3, 403—406).—WNicouline, C,H,O, a colourless, in- 
odorous substance crystallising in rhomboidal tablets, was extracted by 
Geoffroy from Robinia Nicow Aublet, a leguminous plant used by the 
natives of Guiana to stupefy and capture fish. 

The action of nicouline is on the central nervous system, especially 
on the bulb ; after a phase of excitation, stupor sets in, the muscles 
are relaxed, sensation is in abeyance, and the temperature falls, It is 
rapidly eliminated. The fatal dose for mammals is 1 milligram per 10 
grams of the body weight. W. Dz. H. 


Action of Scopoline and Scopoleines. By Arnotp SCHILLER 
(Chem. Centr., 1896, ii, 1039; from Arch. exp. Path. Pharm. 38, 
71—87).—Scopoline, on account of its insolubility, does not act on frogs, 
but the scopoleines (cinnamylscopoline, benzoylscopoline, acetylscopo- 
line) produce narcosis, with a rise of retlex irritability. The cinnamyl 
compound is the most active, 0°01—0-02 gram producing a marked 
effect ; in rabbits and cats, however, 0°12 gram produces no correspond- 
ing results. In contradistinction to scopolamine, scopoline and the 
scopoleines produce no effect on the pupil, secretion of saliva, or vagus 
endings in the heart. W. D«. H. 


Physiological Action of Copper. By Arnotp KoipEwey (Chem. 
Centr., 1896, ii, 1041; from Dissert. Berlin).—Although it is advisable to 
obviate admixture of copper with the food, no noteworthily evil results 
follow small doses of copper, or even large doses in people in good health, 
or in animals that vomit readily ; long continuance in the use of cop- 
per, however, produces slight degenerative changes in the liver and 
kidney, which can only be detected on microscopic examination. The 
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existence of chronic copper poisoning among workers in that metal 
is doubted, and illness, if it occurs, is probably to be attributed to 
arsenic, zinc, or lead mixed with the copper. W.OD. H. 


Composition of Normal Urine. By Cuartes Puatr (J. Amer. 
Chem. Soc., 1897, 19, 382—384).—The amounts of the various con- 
stituents of the urine of men and women are arranged in a lengthy table. 
The numbers given are averages compiled from the observations of the 
author (number not stated) and those of forty-eight other investigators ; 
they do not differ in any essential particular from those found in the 
text-books. W. D«. H. 


Excretion of Phosphorus during Feeding with Casein. By 
GotrHetr Marcuse (Pfliger’s Archiv., 1897, 67, 373—394).—The 
experiments were carried out in the usual manner of metabolism ex- 
periments ; a dog was used, and the phosphorus in its food (casein and 
meat extract), and in its excrements, was estimated. In four experi- 
ments, the average of phosphorus absorbed from the food was 90 per 
cent. of that given ; this is even better than when meat is given. The 
phosphorus thus follows the same course as was previously shown in the 
case of the nitrogen of casein, thus confirming the view, previously 
found expressed, of the high nutritive value of casein. W. D. iH. 


Nitrogenous Excretion in Phloridzin-diabetes. By Cu. Conter- 
JEAN (Compt. rend. Soc. Biol., 1896, [x], 3, 344—347).—in phloridzin- 
diabetes in animals, the excretion of nitrogen is not increased, as von 


Mering states, and proteid cannot therefore be regarded as the 
precursor of sugar. The opinion expressed is that the sugar is 


formed, partly, if not exclusively, from the fat of the organism. 
W. D. H. 


Uric Acid in the Saliva in the Uric Acid Diathesis. By 
Boucweron (Compt. rend. Soc. Biol., 1896, [x], 3, 454—456).—By 
the murexide test, uric acid can be detected in the saliva in patients 
suffering from the uric acid diathesis, particularly in the intervals 
between meals. An analogy is drawn between this and the occurrence 
of sugar in the urine in diabetes. W. D. H. 


Toxicity of Aqueous Solutions of Phosphorus. By THomas 
Boxorny (Chem. Zeit., 1896, 20, 1022).—Phosphorus is a poison to 
low organisms, but not a powerful one. As with nitroglycerol, there 
is here a difference between low animals and plants and those higher 
in the scale. W. Dz. H. 


Excretion of Water and Carbonic Anhydride from Inflamed 
Skin. By Wakerin Barratt (J. physiol., 1897, 22, 206—214).— 
.In dry dermatitis produced by carbolic acid, the output of water is 
much diminished (56 per cent.); this persists till desquamation is 
completed. No marked alteration is noted in the elimination of 
carbonic anhydride, until, when desquamation is in progress, the horny 
epithelium becomes thinner; there is then a tendency to increased 
output. W. D. H. 


Glycosuria after Carbonic Oxide Poisoning. By Warner 
Straus (Chem. Centr., 1896, ii, 1040; from Arch. exp. Path. Pharm., 
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38, 139—157).—After poisoning dogs by carbonic oxide, sugar ap- 
pears in the urine if proteid decomposition occurs; but in proteid 
hunger, or with excess of carbohydrate food, it is absent. Adminis- 


tration of gelatin will take the place of proteid in this connection. 
W. D. H. 


Nitroglycerol as a Poison. By Tuomas Boxorny (Chem. Zeit., 
1896, 20, 1021—1022).—-Nitroglycerol is a very feeble poison to low 
organisms, whilst nitroethane is not only non-poisonous to these, but 
appears to increase their nutrition. W. D«. H. 


Chemistry of Vegetable Physiology and Agriculture. 


Nitrated Carbohydrates as Food Material for Moulds. By 
THomas Boxorny (Chem. Zeit., 1896, 20, 985—986).—Cellulose tri- 
nitrate (nitrocellulose) will serve as a food supply for moulds when 
suspended in distilled water containing the requisite mineral matter 
and placed in the dark. The growth is rapid, and a considerable 
quantity of the vegetable growth accumulates round the masses of 
cellulose nitrate, but no growth is observed if mineral matter is absent. 
Cellulose itself cannot act as a food supply, and it seems probable that 
if glycerol is present cellulose nitrate is no longer made use of. 


J.J.5. 


Fixation of Atmospheric Nitrogen by the Association of 
Algee and Bacteria. By Raout Bovurtnac (Compt. rend., 1896, 
123, 828—830).—Nostoe punctiforme was cultivated in flasks 
containing (Nos. 1—6) nutritive solutions free from nitrogen, with and 
without soil bacteria. A second series of experiments was made 
(Nos. 7—18) in which potassium arsenate (As = 0°01 per cent.) was added 
to the nutritive solution. It had been previously shown that certain 
alge are able to live in presence of arsenic. The following results 


were obtained. 
Nitrogen. 


Dry + in 
produce ‘Total Percent. in 
No. (grams). (grams). dry subst, 


Da IE DUIIER noose odiccecs sccvccccesvecennccuce 
4 with bacteria ‘ 0°0234 
5 Lee 0-020 
6 *B5¢ 0°0111 


99 + 

7—10 without ,, ee 
ll with . 0:0105 
12 . 0°0118 
13 00065 
14 a 
15 00058 
16 9 Hypheothrix and Plewrococcus 0°322 0°0107 
17 is Ulothrix ... 0°381  0°012 
18 a 00206 


There was, therefore, fixation of nitrogen during the growth of 
alge associated with bacteria, and the percentage of nitrogen in the 
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produce is comparable with that of the Zeguminose. Like Nostoc, the 
bacteria are capable of living in presence of arsenic in the quantity 
employed. 

Schizothrix lardacea and Ulothria flaccida failed to develop in ab- 
sence of combined nitrogen, both with and without soil bacteria. 


N. H. J. M. 


Action of Formaldehyde on Germination. By RicHarp 
Winpiscu (Landw. Versuchs.-Stat., 1897, 49, 223—226).—Selected 
seeds (200 of each) of winter-wheat, rye, barley, and oats were allowed 
to germinate between thick Swedish filter paper, with distilled water 
alone, and in presence of different amounts of formaldehyde (0°02 to 
0-40 per cent.). The experiments extended over 12—16 days. The 
weakest solution retarded, on the first day, the germination of barley, 
wheat, and rye, but was favourable to oats as compared with water 
alone. The 0-08 per cent. solution had a considerable retarding effect, 
especially in the case of rye and wheat, but less with barley ; oats 
germinated normally. With 0°12 per cent. of formaldehyde, the wheat 
was mostly destroyed, whilst the germination of oats, although re- 
tarded, was otherwise normal. The following results show the average 
percentage of seeds of each kind which germinated under the influence 
of the solutions of different strengths. There were two experiments in 
each case. 


Formaldehyde 


0°02 0°04 0:08 0°20 0°46 


per cent. 
95°5 
97°25 
99°50 


97°5 
97°25 
99°25 


89:0 none 
88°5 


96°5 


none 


96°25 93°5 91°05 65:25 2050 1:5 9 


The results of the duplicate experiments given differed by less than 


5 per cent. N. H. J. M. 
How is the High Percentage of Iron in the Ash of Trapa 
natans to be Explained? By Grorcxe Tuoms (Landw. Versuchs.- 
Stat., 1897, 49, 165—171).—The nuts examined were obtained from a 
lake near Jacobstadt in Courland, and included (1) black nuts which 
had been at least a year in the mud at the bottom of the lake, and (2) 
fresh nuts still containing the kernels. The following analytical 
results were obtained. 
In dry In ash, 
matter, Fe,0, 
matter Ash in HCl Fe,0, ashper per 
(grams). (grams). (grams). (grams). cent. cent. 
Kernels of 6 fresh nuts 52846 0°1740 0°0007 0:0023 3:29 1:32 
es »» » 5°9328 0:1896 0:0034 0°0025 3:20 1:34 
Black nuts (2) 1:4692 0°1100 0:0082 0:0746 7:48 67°82 


The comparatively small amount of iron in the fresh nuts indicate 
that iron has no physiological réle. It is supposed that the porous 
tissues of the dead nuts which contain tannin, precipitate the iron pre- 
sent in the water which surrounds them, until the whole of the tannin 
is used up. This would account for the blackening of the nuts, and 


Dry Insoluble 
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also accords with the results of analyses of black oak found in the 
river near Riga. The wood contained: water, 8-02; ash in dry sub- 
stance 122, and Fe,O, (in the ash) 50°14 per cent. (compare E. von 
Gorup-Besanez, Annalen, 118, 220—227). NH. . d. &. 


Sugar and Starch in Resting Potatoes. By WitHeLm Berscu 
(Chem. Centr., 1896, ii, 1121; from Osterr.-wng. Zeit. Zucker.-Ind. uw. 
Landw., 25, 766—793).—If potatoes are slowly frozen, or kept for a 
long time near their freezing point (—1°), some of the starch is 
changed into sugar, but if the freezing is done rapidly, no sugar can be 
detected ; the sugar formed is chiefly dextrose, but partly cane-sugar. If 
they are again warmed, part of the sugar is used for respiratory pur- 
poses, and part is again transformed into starch. Ww. BD &. 


Formation of Starch. By Tuomas Boxorny (Chem. Zeit., 1896, 
20, 1005—1006).—In absence of organic matter, carbonic anhydride, 
light, and potash are necessary for the production of starch, whilst in 
presence of sugar or glycerol, &c., light is not essential (compare E. 
Laurent, “Sur la formation d’amidon dans les plantes,” Brussels, 1888). 
This does not, however, hold good for all plants, as, for instance, 
Spirogyra maxima, which failed to produce starch in 48 hours in 1 per 
cent, sugar (cane-sugar, dextrose, and xylose). Moreover, Spirogyra 
could be freed from.starch by keeping it 5—10 days in darkness ; in 1 
per cent. dextrose (both with 0°5 per cent. potassium nitrate and with- 
out potash); the dextrose did not even delay the disappearance of 
the starch. In presence of light, Spirogyra produced starch abundantly 
from cane-sugar, grape-sugar, and glycerol, &c., but not in an atmos- 
phere of hydrogen. 

Similar results were obtained with Conferve. Whilst many plants, 
such as potatoes, convert sugar into starch in absence of light, it is 
still unknown whether the presence of oxygen is necessary or not. 


N. H. J. M. 


Formation of Non-nitrogenous Reserve Substances in Wal- 
nuts and Almonds. By Lecierc pu SaBion (Compt. rend., 1896, 128, 
1084—1806).—Walnuts and almonds were examined at different 
periods of growth, commencing in July and June respectively, when 
the embryo was only slightly developed. They were dried for 3 days 
at 45°; glucose, saccharose, and the amyloses were determined. The 
following percentage results in dry matter are given, as well as the 
amount of water to 100 points of dry matter. 


Oil. Glucose. Saccharose. Amyloses. 
3 7°6 21°8 

145 
3°2 
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The amount of fatty acids was much greater during the earlier 
stages of development than later, owing to conversion into carbo- 
hydrates ; glucose is also to be considered as an intermediate product. 
In almonds, there was decrease in the percentage amount of saccharose, 
but an increase in actual amount. N. H. J. M. 


Amount of Lecithin in some Seeds and Oil Cakes. By Ernst 
Scnuize (Landw. Versuchs.-Stat., 1897, 49, 203—214).—The following 
amounts of lecithin were found in various seeds and cakes (per cent. of 
dry matter). 

- Seeds: Blue and yellow lupins (without husks), 2:20and 1-64 ; vetches, 
1:09; peas, 1°05; lentils, 1:03; wheat, 0°43; barley, 0°47; maize 
0:25 ; buckwheat, 0°53 ; flax, 0°73 ; hemp, 0°85 ; Pinus sylvestris, 0°49 ; 
Picea eacelsa, 0°27; Abies pectinata, 0°11 (compare Stoklasa, Abstr., 1897, 
ii, 116). 

Cakes : Earth-nut (1), 0°20; (2) 0°37; sesame, 0°49 ; linseed, 0°44 ; 
cocoanut, 0°30; cotton seed, 0°49. Maxwell (Abstr., 1891, 511) found 
0°94 per cent. of lecithin in cotton-seed. 

The above results can only be correct on the assumption that lecithin 
is the only compound, soluble in alcohol and ether, which contains phos- 
phorus ; this may safely be assumed in the cases under consideration, 
namely, seeds and oil cakes, but perhaps not in the case of chlorophyll- 
ous objects (Stoklasa, Abstr., 1897, ii, 116). 

Lecithin isolated from wheat germs had all the properties of prepara- 
tions from leguminous seeds. 

Before extracting with ether and alcohol, seeds must be very finely 
ground. Seeds which contain much fat are first coarsely ground, 
extracted with ether, and then ground as finely as possible. Von Bitto 
(Abstr., 1894, ii, 402) recommended extraction with methylic alcohol. 
The author found, however, that the “ purest methylic alcohol,” from 
different sources, dissolved small amounts of potassium and sodium 
phosphates, and determinable amounts of phosphorus from seeds from 
which the whole of the lecithin had previously been extracted. 

N. H. J. M. 


A Phosphorus Compound from Plants, which yields Inosite 
on Decomposition. By Ernst Winterste1n (Ber., 1897, 30, 
2299—2302).—The compound containing phosphorus in combination 
with calcium and magnesium, which was extracted from the seeds of 
Sinapis nigra by means of dilute sodium chloride solution, is now found 
to be most conveniently extracted by heating the dried seeds with 
dilute acetic acid; it is a white, earthy, amorphous mass, and after 
removal of the calcium by means of oxalic acid, yields a compound con- 
taining 42°24 per cent. P,O, and 12°97 per cent. MgO. An attempt 
to obtain the free acid was unsuccessful, although on heating the mag- 
nesium salt in a closed tube with concentrated hydrochloric acid at 
140° for 30 hours, inosite was formed. a. Be Ee 


Lactic Acid in Algerian Wines. By Josepn A. MuLiEr (Bull. Soc. 
Chim., 1896, [iii], 15, 1210—1213).—The author has analysed fourteen 
Algerian wines, the lactic and succinic acids being separately estimated 
by the method that he has described (this vol., ii, 57). The total solid 
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residue at 100° varied from 20:00 to 35-00 grams per litre, the 
total acidity, in terms of sulphuric acid, from 5-49 to 9°82, the lactic 
acid from 0°52 to 4:54, and the succinic acid from 0°66 to 1°60 grams 
per litre, whilst the alcoholic strength varied 9°85 to 13°00 per cent. 
by volume. The relative proportions of lactic acid and mannitol show 
that the greater part of the former has not been produced by a manni- 
tol fermentation of glucose or levulose. The wines contain the 
vibrios found by Pasteur in ‘‘ turned ” wines, but differ from the latter 
in containing normal proportions of tartratesand of glycerol. All the 
wines, however, contain a notable proportion of glucose, and it seems 
most probable that the vibrios, before attacking the glycerol and the 
tartrates, convert a larger or smaller proportion of the glucose into lactic 
acid. The “turning” ferment is widely diffused, and the high tempera- 
tures that prevail in Algeria often prevent the completion of the alco- 


holic fermentation whilst favouring the development of the vibrios. 
C. H. B. 


Composition of Potatoes. By BaLianp (Compt. rend., 1897, 125, 
429—431).—Analyses of a large number of varieties of potatoes, grown 
in France, gave the following results. 


Nitrogen Sugars 
com- and Cellu- Weight 
Water. pounds. Fats. starch. lose. Ash. of tubers. 
Ordinary fMinimum 66°10 1°43 0°04 15°58 0°37 0°44 23°0 grams. 
condition Maximum 80°60 2°81 0°14 29°85 0°68 1°18 4200 ,, 
Dry Minimum 070 5°98 0°18 80°28 1°40 1°66 
Maximum 0°0 13°24 0°56 89°78 3°06 4°38 
The proportion of water is independent of the size of the tubers and of 
the variety of potato, but seems to be closely connected with the character 
of the soil; moreover, the proportion of nitrogen compounds varies 
considerably in different varieties. The ash generally contains traces 
of manganese. The acidity varies from 0°072 to 0°250 per cent. Young 
tubers do not differ from mature tubers in composition except that the 
envelope amounts to only about 3 per cent. and the proportion of cellu- 
lose is about seven times as great inthe young as in the mature tubers. 
When cooked in water, potatoes alter very little in weight. Three kilo- 
grams of boiled, or about 1200 grams of fried potatoes contains almost 
exactly the same quantity of nitrogen compounds and starches as 1 kilo- 
gram of ordinary white bread. C. H. B. 


Banana Flour. By Joun B. Coprock (Chem. News, 1897, '75, 
265—266).—In some parts of Cuba, the fruit of Musa paradisiaca, a 
variety of banana, is the chief food of the natives; a sample of the 
flour had the following percentage composition : water, 10°62 ; pro- 
teids, 3°55 ; fat, 1:15; carbohydrates, 81°67 ; fibre, 1:15 ; phosphoric 
acid, 0°26 ; salts other than phosphates, 1°60. The flour has the 
appearance of finely-ground oatmeal, has an agreeable odour, and 
quickly forms a thin, readily digestible mucilage with warm water. 
The starch granules are elongated and elliptical, and consist of con- 
centric layers, D. A. L. 
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Composition of the Seeds of Mangel Wurzel. By Arruur 
Drvarpa (Landw. Versuchs.-Stat., 1897, 49, 239—240).—The entire 
seeds (shell and kernel) of seven (mostly Austrian) varieties of mangel 
wurzel were analysed. The average percentage composition of the dry 
matter (88°45 per cent. in the fresh substance) was as follows: 

N-free 


N x 6°25. Crude fat. extract. Crude fibre. Ash. 
12°84 6°08 38°41 34°01 8°38 


The pure ash contained (per cent.) 


K,O. Na,O. CaO . MgO. Fe,03. P,O,. SO,. Si0,. Cl. 
22°01 801 16714 11:07 103 10°00 5°01 2461 2°32 
N. H. J. M. 


Analytical Chemistry. 


Sensitive Litmus Paper. By Ronpg (Chem. Centr., 1896. ii, 
1130; from Pharm. Zeit., 41, 736).—Coarsely powdered litmus is 
digested during one day with 12—15 parts of water, and the dark-blue 
mixture after being treated with concentrated sulphuric acid until 
the colour turns to bright red, is heated on a water bath to expel 
carbonic anhydride ; dilute sulphuric acid is then added until filter 


paper dipped in the liquid just appears violet-red. When cold, the 
liquid is filtered, and by addition of more dilute sulphuric acid, or of 
powdered litmus, it is adjusted so as to give either a blue or a red 


stain to filter paper. M. J.S8. 
Application of Iodic Acid to the Analysis of Iodides. By 
Frank A. Goocu and C. F. Waker (Amer. J. Sci., 1897, [iv], 3, 
293—300, and Zeit. anorg. Chem., 14, 423—431).—The authors have 
worked out a new process for the estimation of iodides, An excess of 
solution of potassium iodate is first added, and then dilute sulphuric 
acid, which causes iodine to be set free ; solution of potassium hydro- 
gen carbonate is then added in slight excess,followed by a very slight ex- 
cess of standard arsenious acid ; finally, the undecomposed arsenious acid 
is titrated with standard iodine, using starch solution as indicator. The 
amount of iodine to be estimated is five-sixths of the iodine thus found. 
To ensure success, the amount of iodide should be something like 0:08 
gram dissolved in 150 c.c. of liquid. Small quantities of bromides or 
chlorides do not interfere with the process. L. DE K. 


Detection of Fluorine in Silicates and Borates. By Juuius 
A. Reicu (Chem. Zeit., 1896, 20, 985).—The substance is gently heated 
with a little strong sulphuric acid in a platinum crucible covered with 
a watch glass, which is placed with its convex side downwards, and is 
moistened with a drop of water. If fluorine is present, a coating of 
silicic or boric acid will soon be visible ; the latter readily dissolves in 
a drop or two of water. L. vE K, 
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Estimation of Sulphur in Iron. By WILHELM ScHuULTE (Chem. 
Centr., 1896, ii, 1132 ; from Stahl und Eisen, 16, 865).—The iron (10 
grams) is dissolved in 200 c.c. of hydrochloric acid (1 vol. of sp. gr. 
1:19 diluted with 2 vols. of water), and the gases passed through 
45—50 c.c. of a solution containing 5 grams of cadmium acetate, 
20 grams of zinc acetate, and 200 c.c. of glacial acetic acid per litre ; 
when the reaction is complete, and the absorbent solution is warmed 
to 30—40° by the escaping steam, 5—7 c.c. of copper sulphate solution 
(80 grams of crystallised copper sulphate and 320 grams of concentrated 
sulphuric acid per litre) is added, whereby the precipitated sulphides 
are immediately converted into copper sulphide. This is collected, 
washed with hot water, roasted, and then strongly ignited until con- 
verted into cupric oxide, from the weight of which the sulphur is 
calculated. Cupric acetate cannot be used for the original absorption, 
in consequence of the presence of hydrogen phosphide, by which some 
copper would be precipitated. M. J. 8. 


Estimation of Total Ammonia in Gas-liquors. By Epvarp 
Donato and K. PottaKk (Zeit. angw. Chem., 1897, 555—557).—The 
authors have proved that the only trustworthy process for estimating 
ammonia in gas-liquors is the distillation method. The gas-volumetric 
process, consisting in liberating the nitrogen by means of bromine dis- 
solved in aqueous soda, gives results which are decidedly too high. 
This is caused by a partial decomposition of the thiocyanates always 
present in the samples. L. pE K. 


Estimation of Nitric Acid by Electrolysis. By Karu Utscu 
(Zeit. Elektrochem., 1897, 3, 546—547).—The nitric acid is electro- 
lytically reduced to ammonia, employing as the cathode a spiral of about 
forty turns of soft copper wire, about 1:4 mm. thick, wound on a glass 
tube of about 15 mm. diameter, the coil being afterwards stretched out 
to a length of about 70 mm. ; before use, the copper spiral is heated to 
dull redness and quenched in water ; a platinum wire, 1 mm. thick and 
20 em. long, is employed as the anode. These electrodes reach almost 
to the bottom of a test-tube, and are held in place by a rubber stopper, 
through which a glass tube passes to permit of the escape of gases ; the 
current of 1:25 ampéres (or 1‘5 amp. per sq. dm.) employed is furnished 
by two accumulators in series. The nitrate is dissolved in semi-normal 
sulphuric acid. Until some 90 per cent. of the nitrate is reduced, no 
hydrogen is evolved, and 10 minutes after the first bubbles of 
hydrogen come off the reduction is completed. The results obtained 
with potassium nitrate are very accurate so long as at least two-fifths 
of the sulphuric acid originally present remains unneutralised, but un- 
fortunately, many substances, especially chlorides, which accompany 
naturally occurring nitrates, are prejudicial to the accuracy of the 
method. T..E. 


Estimation of Nitrates in Soil. By L. Kunrze (Chem. Centr., 1896, 
ii, 1133 ; from Zeit. Ver. Rubenzuck. Ind., 1896, 761).—An attempt 
to utilise the reaction with brucine and sulphuric acid as a quantita- 
tive one, by comparing the depth of colour produced by a single drop 
of the soil extract with that yielded by a drop of a standard 
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nitrate solution, failed to give constant results, the depth of colour 
varying both with the size of the drops and with the quantity of 
sulphuric acid added. M. J. 8. 


Estimation of Nitrogen in Nitrated Guanos. By V. ScHenxKe 
(Chem. Zeit., 1896, 20, 1031—1033).—The author again states that 
the only method which gives satisfactory results with “ nitrated 
guanos” is the one proposed by him in 1893, which he termed the 
Ulsch-Kjeldahl method. 

In this process, the nitric nitrogen is first reduced by means of 
reduced iron and dilute sulphuric acid, and the whole is then boiled 
with sulphuric acid and a drop of mercury until the organic matter is 
destroyed. The ammonia is then determined as usual (Abstr., 1894, 
ii, 67). L. pe K. 


Detection of Nitrites in Potable Water. By A. GawatLowskI 
(Chem. Centr., 1896, ii, 1009; from Zeit. Nahrungsm. Hyg. War., 10, 
315).—The reaction with potassium iodide and starch is only trust- 
worthy when the iodide is free from iodate, and has been preserved in 
the dry state and in the dark in bottles of yellow or blue glass; 
dilute hydrochloric acid should be used for acidifying, since dilute 
sulphuric acid is apt to be reduced by dust to sulphurous acid. It 
is necessary that the starch should be washed immediately before it is 
gelatinised, and that the starch-paste be freshly made. M. J. 8. 


Analysis of Phosphor-bronze, Phosphor-copper, Phosphor- 
tin, &c. By Max Wicknorst (J. Amer. Chem. Soc., 1897, 19, 
396—398).—Estimation of Phosphorus alone.—One gram of the 
sample is heated with a mixture of 15 c.c. of nitric and 5 c.c. of 
hydrochloric acid. When oxidised, the acid liquid is diluted, mixed 
with ammonia in excess, and the whole made up to 200 c.c. ; hydrogen 
sulphide is then passed through the solution until the copper, lead, &c., 
are entirely precipitated. Ammonia and magnesium mixture are added 
to 100 c.c. of the filtered liquid, and after a few hours the magnesium 
phosphate is collected, washed with dilute ammonia containing a 
little ammonium sulphide, and weighed, as usual, as magnesium pyro- 
phosphate. 

Complete Analysis of Phosphor-bronze.—Half a gram of borings, 
treated with 5 c.c. of strong nitric acid until fully oxidised, is diluted 
with water and the insoluble matter collected on a filter and washed 
with dilute nitric acid. The filter and contents are then ignited in a 
weighed porcelain crucible, being gradually heated to redness; the 
weight is that of the stannic oxide plus phosphoric anhydride. 
After being fused with 0°5 gram of dry sodium carbonate and 1 gram 
of sulphur, with the cover on the crucible, until the excess of sulphur 
is volatilised, it is allowed to cool, and the fused mass dissolved in 
water ; excess of ammonia and 1 gram of ammonium chloride are then 
added, and the phosphoric acid precipitated with magnesium mixture. 
The precipitate should be purified by redissolving it in a little hydro- 
chloric acid and reprecipitating with ammonia, before finally weighing as 
magnesium pyrophosphate. From the latter, the phosphorus can be 
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calculated and also the corresponding amount of phosphoric anhydride ; 
the latter deducted from the weight of the stannic precipitate gives 
the stannic oxide, which is then calculated to tin. As, however, a 
little of the phosphoric acid passes into the original nitric acid 
filtrate, it is advisable to make a special duplicate experiment in which 
the phosphoric acid in the filtrate can be estimated by the molybdic 
process. 

To the acid filtrate, after it is neutralised with ammonia, 5 c.c. of 
nitric acid is added, the whole diluted to 150 c.c., introduced into a 
large platinum dish, and electrolysed, the lead being precipitated as 
dioxide on the dish and the copper on the negative electrode, which 
consists of a piece of platinum foil 2 inches square. The liquid contains 
any iron or zinc which may be present; these are precipitated as 
sulphides by adding ammonia and ammonium sulphide, and the 
precipitate, after being collected and ignited in a porcelain crucible, is 
weighed ; the mixed iron and zinc oxides are dissolved in hydrochloric 
acid and the ferric oxide precipitated with ammonia, the zine oxide 
being found by difference. L. pe K. 


Estimation of Phosphoric Acid in Potable Waters. By 
Cuares Leprerre (Bull. Soc. Chim., 1896, [iii], 15, 1213—1217).— 
The estimation of phosphoric acid in potable waters by weighing the 
ammonium phosphomolybdate is inexact, because the solubility of the 
precipitate in dilute nitric acid introduces errors of the same order of 
magnitude as the quantities to be determined. 

The author finds (1) that at equal temperatures the intensity of 
the yellow colour of the liquid after addition of the molybdate is 
directly proportional to the quantity of phosphoric acid ‘present, at 
any rate up to 0:03 gram per litre, and (2) the intensity of the 
coloration increases with the temperature, and between 10° and 30° is 
directly proportional to the temperature, the increase in intensity 
with rise of temperature being represented by straight lines. 

Solutions of potassium chromate form a convenient colour scale, 
but a scale can also be made by means of dilute solutions of a phos- 
phate, 50 c.c. of which is mixed with 2 c.c. of a molybdate solution 
prepared by dissolving 150 grams of ammonium molybdate in 1000 c.c. 
of water, and pouring this solution into 1000 c.c. of nitric acid of 
sp. gr. 1:2. The tubes are well corked, and the corks covered with 
paraffin ; the solutions remain unaltered for two or three months, but 
those containing more than 0-010 gram of phosphoric acid per litre 
gradually deposit a precipitate after that time. When kept at 40° 
for several days, no precipitate forms even in the solutions that contain 
0:025 gram of phosphoric acid per litre. 

A litre of the water is evaporated after addition of nitric acid, and 
the residue is repeatedly evaporated with nitric acid to separate all 
the silica; it is then dissolved in 50 e.c. of nitric acid, mixed with 
2 c.c. of the molybdate solution, and the intensity of the yellow coloration 
compared with the scale of units. 

The presence of silica introduces an error, but the coloration dus to 
phosphoric acid reaches its maximum intensity almost instantaneou./y, 
whereas with silica the intensity increases slowly. Observations made 
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after sufficient ‘intervals of time will show whether the intensity is 
increasing or is constant. C. H. B. 


Solubility of Phosphates in Citric Acid and Ammonium 
Citrate. By Orro Forrster (Chem. Zeit., 1897, 20, 1020—1021).—The 
author’s experiments prove that there is yet a good deal to be investi- 
gated before the citrate-solubility controversy is finally settled. 

It appears that this solubility is greatly influenced by the amount of 
soluble silica. Another strange thing is that some phosphates were 
found to be more soluble in Wagner’s ammonium citrate solution than 
in a 1°4 per cent. solution of citric acid, whilst the majority of phosphates 
are more readily soluble in the latter. L. DE K. 


Arsenical Sulphuric Acid, a Source of Error in Naumann’s 
Process for Estimating Phosphoric Acid. By Gustav Loazs and 
Karu Mine (Chem. Zeit., 1896, 20, 984).—In Naumann’s process for 
estimating phosphates soluble in citric solution, the citric acid solution 
of the basic slags is boiled with sulphuric and nitric acids until the 
organic matter is destroyed. The phosphoric acid is then estimated 
by the magnesia or molybdate method. 

If there is any arsenic present in the sulphuric acid employed, this 
will be oxidised to arsenic acid, and will then be precipitated along 
with the phosphoric acid. The use of a pure acid is therefore in- 
dispensable. L. pe K. 


Estimation of Boric Acid in Foods. By Lronarp pe Konincu 
(J. Amer. Chem. Soc., 1897, 19, 385 —388).—When using Thomson’s 
process for estimating boric acid, it is necessary to completely expel 
by boiling any carbonic anhydride that may be present; the author 
states that there is no fear of loss of boric acid, even if the boiling is 
continued for 15 minutes, which is far longer than is necessary. 

When dealing with articles of food, the presence of phosphoric acid 
has to be taken into account ; a process of separating it by means of 
calcium chloride is given, differing greatly in detail from that pre- 
viously published by Thomson. A new process is also described by 
which the boric acid can be estimated after removal of the phosphoric 
acid by means of magnesium mixture ; the filtrate is mixed with excess 
of sodium carbonate and heated, the precipitate of magnesia is removed 
by filtration, the filtrate evaporated to dryness to render the rest of 
the magnesia insoluble, and the residue is then treated with a little 
water and filtered. The boric acid can be titrated according to 
Thomson’s directions. As a test experiment, 0-1 gram of boric acid was 
dissolved in aqueous soda, and mixed with 100 grams of oatmeal and 
incinerated ; from the ash, 0°095 gram of boric acid was recovered. 

L, ve K. 


Estimation of Silica in Blast-furnace Slag. By G. H. Merxer 
(J. Amer. Chem. Soc., 1897, 19, 370—374).—The author recommends 
the following process, which is particularly suitable if the sample con- 
tains an admixture of spinel. 0-5 gram of the finely ground slag is 
jlaced in a small dish, moistened with 3 c.c. of water, 10 c.c. of hydro- 
chloric acid added, and the whole well stirred. When the slag has 
nearly all dissolved, 40 c.c. of dilute sulphuric acid (1 : 1) is added, and 
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the mixture boiled until fumes of sulphuric acid are given off. When 
cold, a little water and 10 c.c. of hydrochloric acid are added, and the 
whole is boiled for a minute. The insoluble matter, consisting of 
nearly chemically pure silica, is collected on a filter, and after being 
washed with hot dilute hydrochloric acid and then with water, is 
ignited and weighed. L. DE K. 


Separation of Silicic and Tungstic Acids. By James 8, DE 
BENNEVILLE (J. Amer. Chem. Soc., 1897, 19, 377—379).—The author 
confirms the statement that tungstic acid cannot be accurately 
separated from silica by means of ammonia, as the latter is also 
sensibly soluble in that liquid ; the solubility is certainly diminished 
if it has been strongly ignited, but in that case the tungstic acid also 
becomes less readily soluble. 

The best plan is to first weigh the mixed oxides, then to remove the 
silica by evaporating with hydrofluoric and sulphuric acids, and weigh 
the residue of tungstic acid. L. DE K. 


Estimation of Potash and Phosphoric Acid in Fodders, By 
Harvey W. Witey (J. Amer. Chem. Soc., 1897, 19, 320—322).—This 
is a slight modification of the Lindo-Gladding process for estimating 
potash, and admits of the determination of the phosphoric acid in the 
same portion of the sample. 

Eight grams of the substance is burnt as completely as possible over 
a small flame, the ash is dissolved in 50 c.c. of water mixed with 
5 c.c. of hydrochloric acid, and transferred to a 200 c.c. measuring 
flask. Some ferric chloride is added to precipitate the phosphoric acid, 
and then 10 c.c. of strong ammonia and 10 c.c. of a 20 per cent. solu- 
tion of ammonium carbonate. After heating on the water bath for an 
hour, the liquid is left over-night, made up to the mark, thoroughly 
shaken, and poured on to a large filter; when this is drained and has 
become somewhat dried, it is put back into the flask. Dilute nitric 
acid is.added to dissolve the ferric phosphate, the solution is made up 
to a definite bulk, and an aliquot part is used for the estimation of the 
phosphoric acid. 

Fifty c.c. of the filtrate containing the potassium is then evaporated 
to dryness in a platinum dish, the bulk of the ammonium chloride 
expelled by heating, and the residue, after being moistened with 1 c.c. 
of dilute sulphuric acid (1:1), is again gradually heated to redness. 
The potassium is then estimated by means of platinic chloride by the 
Lindo-Gladding method. The washing with alcohol, solution of am- 
monium chloride, and the final washing with alcohol are best done in 
a Gooch crucible. After weighing the double chloride, the contents of 
the crucible are dissolved in boiling water, and the crucible is dried 
and re-weighed. L. DE K. 


Electrolytic Estimation of Cadmium. By 8S. Avery and Benton 
Daugs (J. Amer. Chem. Soc., 1897, 19, 379 —382).—The authors, having 
in view the excellent results obtained when electrolysing zinc from a 
formate solution, have applied the same process to cadmium with great 
success, 
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About 0:1 gram of cadmium is dissolved in dilute sulphuric acid, 
6 c.c. of formic acid of sp. gr. 1:2 is added, and then solution of potas- 
sium carbonate until a slight turbidity is produced. This is removed 
by a little more formic acid ; finally 1 ¢.c. more of this acid is added, 
and the mixture is diluted to 150 ¢c.c. and submitted to electrolysis. 

L. DE K. 


Distribution of the Precious Metals and Impurities in 
Copper, and Suggestions for a Rational Mode of Sampling. 
By Epwarp Ketuer (J. Amer. Chem. Soc., 1897, 19, 243—258).—In 
order to get a fair sample of unrefined copper, plates from 8 to 10 
inches square and 1 inch thick should be cast, and from these drillings 
should be taken at least 1 inch from the edge through the entire plate. 

The author believes that when, on the solidification of a metal, the 
small amounts of impurities segregate or liquate, and consequently 
concentrate towards the centre, the degree of concentration is greatest 
for those whose atomic volumes show the greatest difference as 
compared with that of the metal in which these impurities are 
present. L. pe K. 


Quantitative Electrolysis of Heavy Metals. By L. Wotmay 
(Zeit. Elektrochem., 1897, 3, 537—545).—The author gives the results 
of comparative trials of the principal electrolytic methods which have 
been proposed for the determination of the heavy metals. 

Copper.—The best results are obtained with solutions in dilute sul- 
phuric or nitric acid. Solutions containing ammonium oxalate require 


more time and attention, and from ammoniacal solutions the metal is 
apt to separate in the spongy condition. 

Silver is easily precipitated at 50° from solutions containing 2 to 3 
per cent. by volume of nitric acid (sp. gr. 1:36) or from solutions con- 
taining potassium cyanide. 

Lead is best determined at 50° in solutions containing about 20 per 
cent. by volume of nitric acid (sp. gr. 1°36). The peroxide precipitate 
must be dried at 180—190°. 

Manganese.—F airly good results are obtained with solutions contain- 
ing 1 to 1‘5 per cent. by volume of strong nitric acid, using a very 
small current and warming to 50°. Solutions in potassium oxalate, 
acetic acid or ammonium pyrophosphate do not give satisfactory 
deposits. , 

Zine is best deposited from strongly alkaline solution at 50° by 
means of a fairly strong current. Potassium or ammonium oxalate 
solutions are also satisfactory, but acetic or citric acids, ammonium 
acetate, potassium cyanide, or ammonium pyrophosphate are unsatis- 
factory. 

Cobalt and nickel are best deposited from ammoniacal solutions ; 
Classen’s ammonium oxalate and Brand’s ammonium pyrophosphate 
methods give good deposits, but somewhat high numbers. 

-_ is deposited slowly but completely from solutions in ammonium 
oxalate. 

Copper may be separated from zinc or nickel by first depositing the 
copper from an acid solution. 

Zinc and nickel are separated by first depositing the zinc from an 
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alkaline solution containing Rochelle salt. If the electrolysis is too 
long continued, the zinc is apt to contain nickel. 

Zinc and cadmium are separated accurately by precipitating the 
latter at 50° with a feeble current from a solution containing 1 or 2 
per cent. by volume of dilute sulphuric acid. 

Lead is separated from zinc, copper, or silver by precipitating it at 
the anode from a solution strongly acidified with nitric acid. In the 
case of silver, however, the lead peroxide contains some silver, and the 
silver deposit simultaneously formed at the cathode is spongy. Copper 
is not completely precipitated from the strongly acid solution. 

Copper and silver are separated by employing an E. M. F. lower than 
that required to deposit copper, namely, 1°3 to 1°5 volts. The process is 
slow, so that it is easier to precipitate the silver as chloride. 

T. E, 


Detection and Estimation of Traces of Lead in Waters. By 
J. C. Berntrop (Chem. Zeit., 1896, 1020).—The author has found that 
lead phosphate is absolutely insoluble in water containing free sodium 
phosphate, and utilises this fact for the detection and estimation of 
lead in drinking waters. 

A few litres of the sample is, if necessary, rendered somewhat hard 
by adding calcium chloride, and excess of sodium phosphate is then 
added. The precipitate which forms during 24 hours contains all the 
lead, It is collected on a filter, and after being dissolved in nitric 
acid, the lead is recovered from the solution and identified by the usual 
methods. L. pE K. 


Estimation of Lead in Lead Ores. By Ricuarp K. Meape (J. 
Amer. Chem. Soc., 1897, 19, 374—377).—The author recommends the 
following process, About 1 gram of the sample is treated in a 
platinum dish with 50 c.c. of a mixture of concentrated sulphuric and 
nitric acids (1:3), The dish is covered and heated on asand-bath until 
the action of the acid has ceased. The cover is then removed, rinsed 
into the dish, and 15 c¢.c. of bydrofluoric acid added, the dish being 
heated until fumes of sulphuric acid begin to make their appearance. 
When cold, the residue is diluted toabout 100 c.c., and the undissolved 
lead sulphate is collected and washed first with a 2 per cent. solution 
of sulphuric acid and then with alcohol. The precipitate is detached 
from the filter and ignited, the paper being burnt separately in the 
usual way. 

If a sample of galena should contain calcite, this may be removed by 
a preliminary treatment of the ore with dilute hydrochloric acid, but 
it is always advisable to wash the lead sulphate thoroughly with acidi- 
fied water in order to remove the last traces of calcium sulphate. 


L. pvE K. 


Volumetric Estimation of Lead. By J. Howarp WarnwricHT 
(J. Amer. Chem. Soc., 1897, 19, 389—393).—The author recommends 
@ process differing but slightly from that given in Crookes’ “Select 
Methods.” To estimate the amount of metallic lead in litharge, 1 gram 
of the sample is dissolved in 10 c.c. of nitric acid (sp. gr. 1°20), the 
solution is neutralised with excess of ammonia, and a large excess of 
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acetic acid is added ; the liquid is then heated to boiling anda solution 
of potassium dichromate run in from a delicate burette until the bulk 
of the lead has been precipitated. The dichromate solution should be 
made of such a strength that 1 ¢.c. represents a quantity of lead not 
greatly differing from 0°01 gram. The solution is now again boiled 
until the lead chromate has become orange coloured, and the titration 
is then cautiously continued until the precipitate settles promptly. 
The dichromate is now added a drop at the time, until a few drops of 
the supernatant liquid put on to a white porcelain tile gives a distinct 
red coloration with a drop of a 2 per cent. solution of silver nitrate. 
Other metals which are precipitated by potassium dichromate or 
which exercise a reducing action on it should be first removed. Red 
lead should be dissolved in dilute nitric acid with the addition of oxalic 


acid ; white lead may be at once dissolved in acetic acid. 
L. pE K. 


Sodium Peroxide as a Third [Iron-zinc] Group Reagent.—By 
SamueL W. Parr (J. Amer. Chem. Soc., 1897, 19, 341—348).—The 
metals of this group may be, to some extent, separated by means of 
aqueous potash or soda ; but in the presence of chromium, the separation 
is far from complete, as this metal is partly retained by the precipitate, 
particularly in the presence of zinc. 

The author recommends dissolving the ammonium sulphide pre- 
cipitate in nitric acid, and after neutralising with soda, heating the 
solution with excess of sodium peroxide. The chromium will then be 
converted into sodium chromate, and the other metals, except zinc and 
aluminium, will be left insoluble as hydroxides, or peroxides ; they 
are usually free from phosphoric acid. L. pe K. 


Estimation of Manganese in Iron Ores in the Dry Way. By 
Butrrernsacn (Chem. Centr., 1896, ii, 1134 ; from Rev. Univers. ; Berg.- 
Hiittenm.-Zeit., 55, 368).—Two fusions are made; the one with an 
acid flux, the other with a basic flux. The regulus of the former 
contains only the iron of the ore, the slag containing the manganese 
as silicate. The regulus of the latter contains the iron with the 
reducible manganese, and its excess of weight over the former should 
agree with the excess of weight found in the slag of the acid fusion 
(allowing for the oxygen required to form manganous oxide). Should 
they not agree, the difference is due to the non-reduction of part of 
the manganese in the ore, in consequence of a deficiency in the amount 
of iron present. Ores rich in manganese can be smelted. without the 
addition of lime; the regulus then contains the iron free from 
manganese and containing only traces of carbon. M. J. 8. 


Estimation of Manganese by Electrolysis. By Car. Encets 
(Zeit. Elektrochem., 1897, 3, 286—289, and 305—308).—Further details 
are given of the method previously described (Abstr., 1896, ii, 276), 
of determining manganese by depositing it electrolytically as peroxide 
from solutions containing chrome alum, or alcohol and ammonium 
acetate. 

Manganates and permanganates are first reduced by a small excess 
of hydrogen peroxide in acetic acid solution, the hydrogen peroxide 
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destroyed by a little chromic acid, the ammonium acetate and chrome 
alum added, and the free acetic acid neutralised by ammonia; the 
solution is then electrolysed in an etched platinum basin at about 80°, 
and the adherent deposit thus obtained is heated for 3 or 4 minutes 
to redness to convert it into Mn,O,. With 0°4 gram of manganese in 
150 c.c. of solution containing 2 grams of chrome alum and 10 grams 
of ammonium acetate, the precipitation is complete in about 1} hours 
with a current density of 0°8 to 1 ampére per sq. dem. The results 
of the test analyses given are excellent. 

Heavy metals must first be removed when they occur along with 
manganese, and when the filtrate from them is dilute or contains 
substances which woald interfere with the electrolytic separation, the 
manganese is best precipitated with hydrogen peroxide and ammonia, 
and then redissolved and treated as above described. 

The determinations can be made with smaller currents, but the 
time required is correspondingly longer. At ordinary temperatures, 
1:25 volts and at 80° 1:1 volts are sufficient to produce decomposition, 
but in the cold the precipitation is complete only after a very prolonged 
action of the current, and the precipitate is brittle and does not adhere 
well to the dish. In order to obtain a sufficiently adhesive precipitate, 
the electrolysis must be conducted at 80° and in presence of chrome alum ; 
the latter may be replaced by alcohol, though this is less certain in its 
results, and requires the application of at least 2 volts. The reason 
of the variations in the properties of the precipitate is discussed at 
length ; the author considers that MnO, and Mn,0O, are the primary pro- 
ducts of the electrolysis, and that they are deposited as a brittle, metal- 
like coating. If, however, oxygen is simultaneously separated at the 
anode, it is supposed to act, in the nascent state, as a reducing agent, 
rendering the coating porous and not brittle. The chrome alum acts 
partly by reducing the manganese peroxide, partly by taking up some 
of the oxygen and so modifying the evolution of gas that the coating 
is not mechanically disturbed. The inferior results obtained with 
alcohol are due to the fact that it merely acts in the second way and 
not in the first. 

With acurrent density of 0°8 to 1 ampére per sq. decimetre and with 
02 to 0°3 gram of manganese, the quantity of chrome alum employed 
may be varied from 1 to 3 grams; with larger or smaller quantities, 


the deposit of manganese peroxide is brittle and non-adhesive. 
T. E. 


Estimation of Ironin Limestones. By D&siri pe PaEpe (Chem. 
Zeit., 1896, 20, 1004).—5 to 10 grams of the sample is boiled for 5 
minutes with strong hydrochloric acid, some water added, and the 
liquid filtered ; after the addition of nitric acid, the mixture is boiled, 
and the iron and alumina are precipitated by ammonia, collected 
on a filter,and washed. The filtrate is made up to a definite volume, 
and may then be used for the estimation of lime, magnesia, alkalis, 
&c. The ferric precipitate is dissolved in hydrochloric acid, diluted to 
125 c.c., and an aliquot portion mixed with excess of tartaric acid ; 
the iron is then precipitated with ammonia and ammonium sulphide, 
the precipitate being finally converted into ferric oxide. LL. pg K. 
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Qualitative Separations with Sodium Nitrite in Absence of 
Phosphates. By Gitter Wynkoop (J. Amer. Chem. Soc., 1897, 19, 
434—436).—The author states that iron, chromium, and aluminium 
may be completely separated from zinc, manganese, cobalt and nickel 
by adding to the solution, if necessary, a few drops of hydrochloric 
acid and then boiling with excess of sodium nitrite. It is advisable 
to first reduce the iron to the ferrous state, as it then gives a more 
granular precipitate. 

The author’s test experiments, although only qualitative, are per- 
fectly satisfactory. L. DE K. 


Electrolytic Separation of Nickel and Cobalt from Iron. 
By O, Ducru (Compt. rend., 1897, 125, 436—439).—When a solution 
containing a ferric and a nickel salt is precipitated with excess of 
ammonia, part of the nickel is precipitated and part remains in 
solution, but if an electric current is passed through the liquid in 
which the precipitate is suspended, the whole of the nickel is deposited 
on the cathode. A very small quantity of iron is deposited at the 
same time, and a correction must be made by dissolving the metal 
and precipitating the iron after peroxidation ; for practical purposes, 
however, the correction, which is always small, is rarely necessary. 

The metal is dissolved, the solution evaporated to dryness with a 
slight excess of sulphuric acid, the residue dissolved in water, mixed 
with 5 to 10 grams of ammonium sulphate, heated, placed in the 
electrolysis apparatus, mixed with excess of concentrated ammonia, 
and subjected to the action of a current of 1°5 to 2°5 ampéres for 
about 4 hours. The results quoted in the paper indicate that the 
method is very accurate. 

In the case of steels, 0°25 to 0°30 gram is dissolved in aqua regia, 
evaporated with sulphuric acid, and treated as above. 

It is not necessary to separate the silicon and carbon, and traces of 
manganese, chromium, and phosphorus do not affect the accuracy of 
the estimation. Traces of manganese are almost always deposited 
with the small quantity of iron, but the error due to this cause is 
negligable. 

The author notes that a small portion of the metal deposited is 
insoluble in hydrochloric acid, but dissolves in aqua regia, and the 
latter solution gives the reactions of ferric salts. 

Small quantities of chromic acid prevent the precipitation of the 
nickel by electrolysis from the ammoniacal solutions. C. H. B. 


Estimation of Molybdenum Iodometrically. By Frank A. 
Goocn (Amer. J. Sci., 1897, [iii], 237—240, and Zeit. anorg. Chem., 14, 
317—322).—The author defends his process (Abstr., 1897, ii, 76) 
against the criticisms of Friedheim and Euler, and states that the 
results they obtained are vitiated by serious arithmetical errors. - 

L. DE K. 


Analysis of Commercial Calcium Carbide and Acetylene, 
and Purification of the Latter. By Grora Lunee and Epwarp 
Cepercrevtz (Zeit. angw. Chem., 1897, 651—655).—The authors 
point out the great difficulty there is in obtaining a thoroughly re- 
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presentative sample on account of the impossibility of obtaining a 
fine powder without moisture being absorbed and acetylene given off. 
About 50—100 grams of pea-sized lumps must therefore be taken for 
analysis ; these are placed in a generating flask and brine is slowly added 
through a tap funnel until effervescence ceases ; the gas is collected in 
a large gasometer over brine, or, better still, over water previously 
saturated with the gas. One hundred grams of chemically pure 
calcium carbide should yield 34°877 litres of gas at normal temperature 
and pressure. 

Frequently the sample contains phosphorus, which is evolved as 
hydrogen phosphide, and sulphur which is partially given off as hydrogen 
sulphide and volatile sulphur compounds. To estimate these, 50—70 
grams of the sample is treated as directed above, and the gases 
allowed to pass through a ten-bulb absorption tube filled with 75 c.c. 
of a 3 per cent. solution of sodium hypochlorite. This oxidises the 
phosphorus and sulphur to the corresponding acids; after pre- 
cipitating the first with ammoniacal magnesium chloride, the second 
may be precipitated in the filtrate by adding hydrochloric acid and 
barium chloride. 

Commercial acetylene may be purified by passing it first through a 
milk of chloride of lime, or, better still, over moist lumps of that 
substance. This treatment fully removes phosphorus and sulphur 
compounds. It may then be both dried and freed from ammonia by 
passing it through sulphuric acid of 1°6 sp. gr. L. pe K. 


Estimation of Cyanogen by Silver Nitrate, using Potassium 
Iodide and Ammonia as Indicators. By Witu1am J. SHarwoop 
(J. Amer. Chem. Soc., 1897, 19, 400—434).—The author, after criti- 
cising the various processes in use, recommends the following scheme. 
To the solution containing the cyanogen, 5 c.c. of ammonia and 2 c.c. 
of a 5 per cent. solution of potassium iodide are added, and then standard 
solution of silver nitrate until a faint, permanent cloudiness is pro- 
duced. If the solution contains sulphides in small amount, 5—10 c.c. 
of a solution made by dissolving 0°5 gram of iodine and 2 grams of 
potassium iodide in 100 ¢.c. of water is used in place of the’potassium 
iodide, but a special check should be made in such case. If the 
amount of sulphide is large, it must be removed by means of a solution 
of sodium plumbite ; an aliquot part of the filtrate is then titrated. 

If zine is present, a large excess of alkali should be added ; in this 
case, the cyanogen found represents, not only the potassium cyanide, 
but also the double zinc compound. By estimating the zinc, the 
amount of free potassium cyanide may be readily calculated, as 1 part 
of zinc corresponds with 4 parts of potassium cyanide. A similar 
allowance must be made if small quantities of copper are present. If 
calcium, magnesium, or manganese are present, ammonium chloride 
must be added, whilst soda is used in presence of aluminium or 
lead. 

For technical purposes, it is best to prepare a silver nitrate solution 
containing 1°305 grams of this salt per 100 c.c.; taking samples of 
10 c.c. each, 1 c.c. of the silver represents 0°1 per cent. of potassium 
cyanide, L, ve K, 
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Detection of Rhodinol in Ethereal Oils. By Huco Erpmann 
and P. Hutu (J. pr. Chem., [ii], 56, 27—42). See this vol., i, 36. 


Recalculation of Wein’s Table for Starch Estimation. By 
Wituiam H. Krue (J. Amer. Chem. Soc., 1897, 19, 452—454).— Wein 
has constructed a very useful table for calculating the amount of starch 
or dextrin from the amount of metallic copper obtained when employing 
Allihn’s process for the estimation of starch. This table is based on 
the factor 0:90. There being some slight difference of opinion regarding 
the true molecular formula of starch, Ost states that the factor 0°925 
should have been employed. 

The author has, therefore, recalculated the table, using the average 
factor 0°92. L. DE K. 


Estimation of Carbohydrates in Food-stuffs. By WInTHRopP 
E. Stone (J. Amer. Soc., 1897, 19, 183—197 ; 347—349).—The author 
has worked out a scheme for the estimation of carbohydrates in food- 
stuffs, as the methods generally employed are becoming obsolete, and do 
not satisfy the present demands. 

In the author’s process, the sample is finely ground or grated, and 
from 50 to 100 grams is first extracted, preferably in a Soxhlet apparatus, 
with 500 c.c. of strong alcohol to dissolve out any sugars ; the residue is 
then exhausted with 500 c.c. of cold water to remove dextrin and soluble 
starch, and the undissolved part is air-dried. Two grams of the latter 
is boiled with 100 c.c. of water for half an hour, and, after cooling to 


65°, it is digested with diastase at this temperature, in order to hydro- 
lyse the starch. The residue left after this treatment is then boiled 
in a reflux apparatus with 100 c.c. of water and 2 c.c. of hydrochloric 
acid, to convert the gums, pentosans, hemicelluloses, &c., into reducing 
sugars ; finally, the residue is boiled with aqueous soda (1°25 per cent.), 
and the crude fibre which is left is dried and weighed. J. pe K. 


Improvements on Squibb’s Volumetric Method for Estimat- 
ing Acetone. By Lyman F. Keser (J. Amer. Chem. Soc., 1897, 
19, 316—320).—The process differs from the original method (Abstr., 
1897, ii, 466) in so far that the use of pure acetone and the drop end- 
reaction are dispensed with. The following solutions are required: 1. 
A 6 per cent. solution of hydrochloricacid. 2. A decinormal solution of 
sodium thiosulphate. 3. An alkaline solution of potassium iodide made by 
dissolving 250 grams of the pure salt, making the liquid up to 1 litre, and 
adding 800 c.c. of aqueous soda containing 257 grams of soda per litre. 
4, An approximately four-fifths normal solution of sodium hypochlorite, 
made by mixing 100 grams of 35 per cent. chloride of lime with 400 
c.c. of water, and adding a solution of 120 grams of soda crystals in 
400 c.c. of hot water; when cold, the clear liquid is decanted, diluted 
to 1 litre, and mixed with 25 c.c. of aqueous soda of sp. gr. 1:29. 5. 
A starch solution made by rubbing 0°125 gram of starch with 5 c.c. 
of cold water and then adding 20 c.c. of boiling water and again boil- 
ing for a few minutes; when cold, 2 grams of sodium hydrogen car- 
bonate is added. The sample of acetone to be tested should be diluted 
with water to 50 or 100 times its weight. Twenty c.c. of the solution 3 
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is put into a stoppered flask, 10 c.c. of the acetone solution is added, 
and excess of solution 4 run in from a burette. After thoroughly 
shaking, the mixture is rendered acid by adding solution 1, excess of 
solution 2 is run in, and after a few minutes a little of solution 5 is 
added and the excess of thiosulphate re-titrated. 

A blank experiment without the acetone having been made, the per- 
centage of the latter can be readily calculated by remembering that 


1 mol. of acetone requires 3 mols. of free iodine to form iodoform. 
L. pe K. 


Estimation of all the Volatile Fatty Acids in Butter. By 
EpuarD WraMPELMEYER (Landw. Versuchs.-Stat., 1897, 49, 215—218). 
—The filtered fat (about 5 grams) is heated in a 700—800 c.c, flask 
with 20 c.c. of glycerol sodium hydroxide (prepared by dissolving 100 
grams of caustic soda in 100 c.c. of water and mixing 20 c.c. of the 
solution with 180 c.c. of glycerol) over a flame until frothing ceases 
and the liquid is clear. 250 c.c. of hot, boiled distilled water is care- 
fully added, then a drop of indicator (litmus), and finally 50 c.c. of 
dilute sulphuric acid (20 ¢.c. of acid sp. gr.=1°84 to 1 litre). The 
flask is immediately closed with a double bored cork fitted with a bulb- 
tube connected with a condenser at least 0°5 metre long, and a second 
tube for steam distillation. For the production of steam, boiled dis- 
tilled water is employed, and the steam is passed through a connecting 
tube of copper (30 cm. long and 1:4 cm. wide) which is well heated with 
aflat burner. The distillation of 1-5 litres (collected in two portions 
of 1 and 0°5 litre) takes about an hour and a half. The distillate is 
filtered and half in each case (500 c.c. and 250 c.c. respectively) titrated. 

All the water used in the process must be previously boiled to 
remove carbonic anhydride. In order to avoid any substance being 
mechanically carried over in the distillation, the bulb of the distilling 
tube must have a bent tube at the upper opening. Check experiments 
must be made with each apparatus, and potash must not be substituted 
for soda. N. H. J. M. 


Estimation of Lactic and Succinic Acids in Wines. By 
JosepH A. Mutter (Bull. Soc. Chim., 1896, [iii], 15, 1203—1206).— 
The succinic and lactic acids in wines are usually estimated together 
and expressed in terms of the equivalent quantity of sulphuric acid, 
but they can readily be separated by taking advantage of the fact that 
barium succinate is almost completely insoluble in alcohol of 80—83°, 
whereas barium lactate dissolves. The wine is mixed with quartz 
sand, evaporated to dryness under low pressure, and the residue dried 
over potash. It is then extracted with ether, the ether distilled off or 
allowed to evaporate spontaneously, the residue dissolved in water and 
the hot solution titrated with carefully purified barium hydroxide 
solution, using phenolphthalein as indicator. The neutral liquid is 
evaporated to dryness, mixed with 5 c.c. of warm water and 25 c.c. of 
absolute alcohol, and allowed to remain for several hours, after which 
it is filtered, the residue washed with alcohol of 80°, and the barium 
estimated in both the residue and the solution. Experiments made 
with liquids of known composition indicate that the results are too 
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low in the case of both acids, the error being greater in the case of 


the lactic acid, by reason of its volatility (compare this vol., i, 9). 
C. H. B. 


Estimation of the Acidity of Milk. By Axrruur Devarpa 
(Chem. Centr., 1896, ii, 1003 ; from Osterr. Molkerei-Zeit., 1896, Sept.). 
—The author uses a stoppered flask holding 100 c.c. to the bottom of 
the neck, and with a cylindrical neck of 6 c.c. capacity graduated in 
half cubic centimetres. One hundred c.c. of milk, together with the 
necessary amount of 4 per cent. alecholic phenolphthalein solution, 
reach to the zero mark, and when sufficient N/10 alkali has been 
added to produce the red colour, the reading on the neck gives at once 
the degree of acidity; 5 cc. of alkali corresponds with 1 Soxhlet 
degree. M. J.S. 


Detection of Filicic Acid in Cases of Poisoning by Fern 
Extract. By Icaro Boccnt (Chem. Centr., 1896, ii, 1137; from Boll. 
Chim. Farm., 1896, 20, 609).—The viscera are cut up, dried on 
the water bath, and extracted with a mixture of 1 part of absolute 
alcohol and 3 parts of ether; the extract is then evaporated, the 
greenish-brown residue treated with lime-water until « colourless solu- 
tion is obtained, and the filtered solution acidified with acetic acid and 
shaken with carbon bisulphide. The residue from the bisulphide solu- 
tion may be further purified by dissolving it in ether, and treating the 
solution with lime-water or neutral cupric acetate ; the usual tests 
for filicic acid can then be applied. Filicic acid does not pass into the 
urine, but is decomposed in the organism. M. J. 8. 


Analysis of Linseed Oil and Linseed Oil Varnish. By 
WattHer Lippert (Zeit. angw. Chem., 1897, 655—657. Compare 
Abstr., 1897, ii, 529).—A criticism of Amsel’s so-called water test for 
ascertaining the presence of rosin and rosin oil in linseed oil. This 
test consists in saponifying the sample with alcoholic potash and then 
adding water, when in the presence of adulterants a more or less 
decided turbidity will be noticed. 


The author proves the test to be utterly untrustworthy. 
L. pve K. 


Examination of Resins. By Karu Dietericn (Chem. Centr., 
1896, ii, 1137—1139; from Ber. deut. pharm. Ges., 6, 247).—Peru 
balsam.—To obtain the saponification number, 1 gram is digested in 
the cold for 24 hours with 50 c.c. of light petroleum and 50 c.c. of N/2 
alcoholic potash; 300 c.c. of water is then added and the liquid 
titrated with acid. The normal value is 260—270. For ascertaining 
the acid number, a dilution of 1: 200 is necessary. Phenolphthalein 
should be added repeatedly and the titration continued until the super- 
natant liquid shows a distinct red colour after the brown, flocculent 
precipitate has subsided; values of 68—80 are obtained, whilst adultera- 
tions raise the acid number and lower the saponification number. The 
ether number, obtained by subtracting the acid number from the 
saponification number, varied only from 188 to 196 in the specimens 
examined by the author. Commercial samples contain 1°5—3 per 
cent, insoluble in ether. The ethereal solution serves for the estimation 
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of the cinnamein and the resin salts (peruresinotannol cinnamate), for 
which purpose it is shaken with 20 c.c. of a 2 per cent. solution of sodium 
hydroxide, and the two liquids carefully separated. Evaporation of the 
ethereal solution gives the cinnamein, and precipitation of the alkaline 
solution with hydrochloric acid the resin. The former should amount to 
65—75 per cent., and the latter to 20—28 per cent. of the balsam. 
Gum Ammoniacum.—The acid number is obtained by distilling 0°5 
gram in a current of steam and conveying the distillate directly into 
40 c.c. of N/2 potash. To test for galbanum resin, 5 grams is boiled 
with 15 grams of strong hydrochloric acid for 15 minutes, 15 c.c. of 
water is added, and the liquid filtered through a wetted, double filter; 
the clear filtrate is supersaturated with ammonia, when a blue fluo- 
rescence reveals the presence of galbanum. In estimating the saponifi- 
cation number, heat must be avoided. The following fractional method 
gives the resin number and gum number. Two quantities of 1 gram 
each are digested for 24 hours in stoppered flasks with 50 c.c. of light 
petroleum and 25 c.c. of normal alcoholic potash ; one quantity is then 
diluted with 500 c.c. of water and titrated with N/2 sulphuric acid, 
which gives the resin number ; whilst to the other, 25 c.c. of N/2 
aqueous potash and 75 c.c. of water are added, and after another 24 
hours the mixture is titrated as before, giving the saponification number. 
The difference is the gum number. A good specimen should show 
high acid and resin numbers, and a low gum number. M. J. S. 


Detection and Estimation of Santonin in the Flower Buds of 
Artemisia maritima. By K. THarrer (Arch. Pharm., 1897, 235, 
401—414).—To estimate the quantity of santonin, the flowers are ex- 
tracted with ether, the residue left on evaporating the ether is digested 
with milk of lime, the filtrate treated with aluminium acetate, excess 
of magnesia added, and the thoroughly dried mass again extracted with 
pure anhydrous ether. Three different kinds yielded 2°26, 2°43, and 
2°78 per cent. of santonin respectively. The author finds that Kippen- 
berger’s method (Ber. deutsch. pharm. Ges., 4), recommended by 
Thomas (Zeit. anal. Chem., 34, 294), is not generally applicable owing 
to the extreme difficulty of extracting santonin by means of glycerol 
containing tannin. 

Tannin precipitates santonin from aqueous but not from alcoholic 
solutions. With sulphuric acid alone, santonin does not give any 
coloration, but it is easily detected by means of furfuraldehyde sul- 
phuric acid, with which it gives first a carmine-red coloration on warm- 
ing, becoming bluish-violet, and finally dark blue; after prolonged 
digestion, a black precipitate is formed. By this means 0:0001 gram 
may easily be detected. The author has compared the effects of this 
test on a large number of alkaloids, bitter principles, glucosides, &c., 
but only the following gave characteristic colour reactions. a-Naph- 
thol gives first a carmine-red and then a violet coloration which per- 
sists for an hour. f$-Naphthol turns orange and then cherry-red. 
Veratrine gives various colours—green, red; blue—becoming violet, 
and finally brown ; and with sulphuric acid alone a yellow, then car- 
mine-red, and finally a brown colour. Picrotoxin with furfuraldehyde 
sulphuric acid produces a very persistent violet, and piperine a light- 
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green coloration, passing through sea-green to bluish-green and indigo 
blue. With sulphuric acid alone, the latter gives a reddish-yellow 
coloration which becomes brown on warming. E. W. W. 


Caffeine, By Guitrorp L. Spencer (J. Amer. Chem. Soc., 1897, 19, 
279—281).—The author prefers estimating caffeine in tea by means of 
Gomberg’s volumetric iodine method (Abstr., 1897, i, 129), instead of 
the gravimetric process. To obtain a suitable solution, 5 grams of 
finely ground tea is boiled for half an hour with about 400 c.c. of water; 
a considerable excess of recently prepared iron hydroxide is added, and 
after digesting for an hour the liquid is cooled and diluted to 500 c.c. 


An aliquot part is then filtered off and titrated by Gomberg’s method. 
L. pe K, 


Modification of the Thalleioquinine Test for Quinine. By F. 
S. Hype (J. Amer. Chem. Soc., 1897, 19, 331—332).—Some of the sus- 
pected alkaloid (0°003—0-005 gram) is dissolved in 5 c.c. of water 
with the aid of one drop of dilute sulphuric acid (1:4), and a clear 
solution of bleaching powder is added until the blue fluorescence has 
just disappeared ; a few drops of dilute ammonia (1 :3) are then added, 
when a clear, emerald-green coloration should appear. This is more 
certain than the ordinary method of testing with chlorine or bromine 
water and ammonia. L. DE K. 

Behaviour of Proteids with Aldehydes. By Ernst O. Becx- 
MANN with H. ScHARFENBERGER GEN. SERTzZ and O. Exsner (Chem. 
Centr., 1896, ii, 930—932).—See this vol., i, 55. 


Estimation of Albumin in Urine. By Wassi.terr (Chem. Centr., 
1896, ii, 1012 ; from St. Petersb. Wochenschr., 1896, 331).—For gravi- 
metric estimation, the urine is mixed with 4 volumes of 95 per cent. 
alcohol, and the vessel immersed for 3—5 minutes in hot water. The 
precipitate is then collected, dried, weighed, and its ash (which 
never exceeds 1 per cent.) subtracted. For clinical purposes, albumin 
in urine can be titrated with salicylsulphonic acid. 10—20 c.c. of 
urine (acidified with acetic acid if alkaline) is diluted with water, 
mixed with 2 drops of a 1 per cent. aqueous solution of “ Fast Yellow” 
(Echtgelb), and titrated with a 25 per cent. solution of salicylsulphonic 
acid until a permanent brick-red colour is.obtained. One c.c. precipitates 
001006 gram of albumin, and even at a dilution of 1 :50000 produces 
a distinct turbidity. . M. J. 8. 
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Validity of Maxwell’s Equations. By P.S. WEDELL-WEDELLSBORG 
(Zeit, physikal. Chem., 1897, 24, 367—370).—Known facts are, in the 
author’s opinion, not in accord with Maxwell’s equations, the validity 
of which is contested, for according to these equations, there must be, 
at the starting of a current, two induction effects: (1) that experi- 
mentally obtained ; (2) that due to the increase of the electrostatic 
field. The paper also contains the author’s reply to some of Gold- 
hammer’s criticisms of a previous paper on this subject (Zeit. phystkal. 
Chem., 23, 686). L. M. 


Laboratory Notes. By Witu1am Sxey (Chem. News, 1897, '76, 
109).—In the following couples, the electrolytes were separated by 
gelatin. With gold in potassium cyanide, and platinum in an acid, 
hydrogen is evolved from the platinum, but if an alkali is substituted 
for the acid, this is not the case. With gold or silver in cyanide, 
and gold or silver in copper sulphate, copper is deposited. With platinum 
or gold in tannic acid, and potash and platinum or gold in acid, a strong 
current is developed, and hydrogen is evolved until all the tannic acid is 
oxidised. Platinum in potash is positive to platinum in acid or ferrous 
sulphate, and throws down gold or platinum or silver from solution. 
Platinum in concentrated salt solution rendered alkaline with potash, and 
platinum in acid also throws down gold, from its chloride, on platinum 
and produces a strong current. An insulated voltaic cell connected with 
insulated silver plates 6 inches square and an inch apart in the air 
develops a current too feeble for detection by the galvanometer, but 
deposits gold, from its chloride, on platinum. D. A. L. 


Thermodynamics of ‘‘ Swelling” (‘‘Quellung”), with Special 
Reference to Starch and the Determination of its Molecular 
Weight. By Hermann Ropewatp (Zeit. physikal. Chem., 1897, 24, 
193—218. Compare Abstr., 1895, i, 165).—The author applies the 
term “swelling” to the absorption of water, or other liquid, by a solid 
substance which does not exhibit any pores, visible or microscopic. An 
expression is‘ deduced thermodynamically for the heat liberated in 
terms of the change of specific volume, namely, (1) y = 7'[dp/dt(s' — 8 — )y], 
and the author then records the experimental work for the case of 
starch. Air-dried starch was found to contain about 16°33 per cent. 
of moisture, and the heat produced by soaking in water was observed 
for starches of different original water content, an ice-calorimeter being 
employed ; a curve and table of the results are added. The contraction 
in. volume was also obtained as a function of the percentage of water, 
the curve being very similar to the above heat curve. The values of 
dp/dt and y in the equation (1) are deduced from the values of the heat 
and volume change for the dry and moist starch, and the expression 
y= 273(s' — s)1:75 — 0°00507 is thus obtained. A relation between the 
volume change, hence the heat of swelling, and the water content is next 
calculated, from which the equation log(s’ — s) = 0°8 — 2 — 0°0423w is ob- 
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tained, and hence y= 0 when w=31°63, By means of an expression used 
by Kirchhoff for the vapour pressure of sulphuric acid solutions, that 
of the starch is calculated, the value thus obtained being 4°5594 for 
31°63 per cent. of water; from this calculated value of the vapour 
pressure, the author deduces the number 4370 for the molecular weight 
of starch corresponding with the formula C,,.H,,,0,,;.. The expansion 
coefficient was found to be a linear function of the water, and the 
force of attraction between dry starch and moisture is calculated as 
2073 kilos. per sq. cm. L. M. J. 


Distillation with Vapour. By C. H. Benenict (J. Physical Chem., 
1897, 1, 397—402).—The author finds that there is an enormous 
increase in the volatility of solid naphthalene when ether is present. 
Distillation with a current of ether vapour would give not less than four 
times as much naphthalene as if the process were carried on with an air 
current or under diminished external pressure. Some rough measure- 
ments with camphor in different solvents gave similar results. 

H. C, 


Solubility of Solids in Vapours. By J. M. Tatmanee (J. Physical 
Chem., 1897, 1, 547—554).—The author distilled saturated solutions of 
camphor and naphthalene in methylic alcohol, ethylic alcohol, acetone, 
and ether under different pressures, an excess of the solid being present 
in all cases. In the case of naphthalene, he was unable to confirm 
Benedict’s result (see preceding abstract), and although the experiments 
show that the concentration of naphthalene vapour in equilibrium 
with solid naphthalene is not independent of the other components in 
the system, they do not show whether the vapour pressure is increased 
or decreased by the presence of a solvent. In the case of camphor, the 
vapour pressure of the solute also varies with the solvent. The values 
with ether and acetone are more than double the real vapour pressures. 
With methylic alcohol, the values are a little above the normal, whilst 
with ethylic alcohol, the calculated vapour pressures are only about 
one-half of those obtained directly. H. C. 


Temperature of Maximum Density of Barium Chloride 
Solutions. By Louis OC. pE Copper (Compt. rend., 1897, 125, 533),— 
The following results were obtained. 


Weight of Reduction of the Molecular reduction 


BaCl, in 1000 grams Temperature of temperature of of temperature of 
of water. maximum density. maximum density. maximum density. 


0 3°982° — -- 
6°73 3°207 0°775° 23°94 
10°42 2°785 1-197 23°88 
20°83 1572 * 2-409 24:04 
41°72 — 0°843 4°825 24°04 
The reduction of the temperature of maximum density is sensibly pro- 
portional to the weight of anhydrous barium chloride dissolved in 
1000 grams of water. C. H. B. 
Solubilities of Liquids. By A. Aicnan and E. Dugas (Compt. 
vend., 1897, 125, 498—500).—Mixtures of acetic acid and benzene in 
various proportions become homogeneous at different temperatures. 
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Acetic acid ec 40cc. 50ec 60cc 7Oc.c. 

Benzene Cc. 60 c.e. 50 e.c. 40 c.c. 30 c.e. 

—— of 75° 50° 30° 9-5° 
omogenelty 


and in these cases it is difficult to decide which is the solvent and 
which the dissolved substance, as in} the case of aniline, phenol and 
water described by Alexéeff (Abstr., 1886, 847), and his method 
of observation does not admit of the solution of the problem. 

If V, and V; are the respective volumes of the two liquids A and 
B introduced into the sealed glass tube, a and £ their coefficients of 
reciprocal solubility, and V, and V, the respective volumes of the two 
layers of liquid, A saturated with B and B saturated with A, 


V,_1+B8 | Va-aVy 


2 l+a : Vi —BVa 


and a similar relation holds good if weights are taken instead of 
volumes. When the temperature varies, if a tends towards the value 
V,/V>, the numerator of the first member V, should tend towards zero ; 
but if 8 tends towards the value V,/V;,then V, should tend towards zero. 
It becomes necessary, therefore, to observe towards which extremity 
of the tube the surface of separation of the liquids disappears on 
heating. 

In the cases quoted, with 30, 40, or 50 per cent. of acetic acid, the 
surface of separation tends towards the bottom of the tube, and hence 
at 75° and 50° saturated solutions of acetic acid in benzene occur ; 
with 60 and 70 per cent. of acetic acid, the surface of separation tends 
to disappear towards the upper part of the tube, and hence at 30° and 
2'5° saturated solutions of benzene in acetic acid occur. 

The authors criticise Alexéeff’s method of drawing his curves, 
which they regard as based on an erroneous assumption. 

C. H. B. 


Kinetic Theory of Solutions. By Artnur A. Noyes (Zeit. 
physikal. Chem., 1897, 24, 366).—In his paper on osmotic pressure 
(Abstr., 1897, ii, 395), the author erroneously ascribed an inaccurate 
expression to Nernst. L. M. J. 


Osmotic Pressure and Variance. By Josep E. Trevor (J. 
Physical Chem., 1897, 1, 349—-365).—The variance is always the total 
number of variables which a system exhibits, diminished by the number 
r of its phases. The variables are n potentials, being at least one for 
each independently variable component, one for the temperature, and 
Me for at least one pressure, with x for the added pressures introduced 
by the appearance of « osmotic walls, and y for each of the y separa- 
tions of a component by such a wall. The total number of variables 
is, therefore, n+2+a+y, and the variance is v=n+2+a%+y-—r. 
This is the generalised phase rule as applicable to all systems contain- 
ing osmotic pressures. For the limiting case in which all osmotic 
walls are absent, we have hoth «=0 and y=0, and consequently the 

H. C. 


Gibbs’ variance of v=n+2-~. 
5—2 
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Variance of Osmotic Systems. By Joseru E. Trevor (/. phy- 
sical Chem., 1897, 1, 537—541).—The author shows how it is possible 
to realise for two component monovariant systems the anticipated set 
of five curves of osmotic pressures, and their intersection at a five-fold 
multiple point (compare preceding abstract). H. C. 


The Phase Rule and the Physical Properties of Chemical 
Compounds. By F. Wap (Zeit. physikal. Chem., 1897, 24, 
315—324).—The author discusses the well-known phase-law of Gibbs, 
namely, v=n+2-—~/, where r is the number of phases, v the number of 
independent variations, and n that of the independent components, two 
physical conditions only changing. The case chiefly considered is that 
for an equal number of phases and components, and the author regards 
it as proved that a number of physical relations “ may be deduced 
between the substances entering into a reaction, especially Gay Lussac’s 
gas law of rational volume ratios.” a M. J. 


Quintuple Points. By Wiper D. Bancrorr (J. Physical Chem., 
1897, 1, 337—343).—In a system composed of two salts and water 
there will be in equilibrium at the quintuple points three solid phases, 
solution, and vapour. The various quintuple points can be classified 
under three heads. 

I. Two of the solid phases can be made from the third with addition 
or subtraction of water. 

II. One of the solid phases can be transformed into one of the others 
by addition or subtraction of water. 

III. No one of the solid phases can be converted into either of the 
others by addition or subtraction of water. 

When one of the solid phases can change into the other two with 
addition or subtraction of water, the inversion point is a minimum 
temperature for that phase if the water be added to complete the re- 
action, and a maximum if the water be subtracted. If one of the 
solid phases can be converted into one of the others by addition of 
water, the inversion point isa maximum or a minimum temperature 
for one of those phases, and is neither a maximum nor a minimum for 
the third solid phase. When no one of the solid phases can be con- 
verted into either of the others by addition or subtraction of water, 
no prediction can be made. There cannot be in equilibrium three 
solid phases such that one can be made from the other two without 
addition or subtraction of water. H. C. 


Solids and Vapours. By Wiper D. Bancrorr (J. Physical 
Chem., 1897, 1, 344—348).—Whilst many salts in efflorescing at con- 
stant temperature form all intermediate hydrates, this is not always 
the case. For example, Na,SO,+10H,O changes normally to the 
anhydrous salt without formation of Na,SO,+7H,O. If we start 
with hydrated sodium sulphate, solution, and vapour, and raise the 
temperature to about 33°, the anhydrous salt will be formed. On 
decreasing the external pressure, the solution will disappear, leaving 
the stable monovariant system, hydrated and anhydrous sodium sul- 
phate andvapour. Decreasing the pressure yet more, Na,SO, + 10H,0 
must effloresce with formation of the anhydrous salt. Were it to form 
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the heptahydrated salt, there would be present a non-variant system. 
This would also be formed from the monovariant system at any other 
temperature at which the latter could exist, and we should thus have 
the phenomenon of a non-variant system existing at a series of tem- 
peratures and pressures, which is impossible according to the phase 
rule. From this it follows that a solid phase containing two com- 
ponents effloresces with formation of the solid phase which can co-exist 
at the next higher quadruple point. Two solid phases containing 
three components effloresce with formation of the solid phase which 
can co-exist at the next higher quintuple point. From a study of the 
efflorescence products, one can draw conclusions as to the phases exist- 
ing at the quintuple points. H. C. 


A Triangular Diagram [to represent Composition-Tempera- 
ture Changes]. By Witpver D. Banorort (J. Physical Chem., 1897, 
1, 403—410).—A diagram consisting of an equilateral triangle with 
lines ruled parallel to each side, instead of perpendicular to them, was 
proposed by Roozeboom for the representation of the changes in com- 
position of a given phase with the temperature when there are three 
components. The author points out some geometrical relations con- 
nected with the use of this diagram. H. C. 


Two Liquid Phases. By Witper D. Bancrorr (J. Physical 
Chem., 1897, 1, 414—-425).—The author considers the general case of 
quintuple points with two solid phases, two liquid phases and vapour, 
formed by adding a component C’ to two components A and B such 
that there can be formed the quadruple point, solid A, two solutions, 
and vapour, The general results are. : 

1. The component C dissolves in B with precipitation of A. The 
freezing point rises. The solid phases at the quintuple point are A 
and C or else no non-variant system with two liquid phases is possible. 

2. The component C’ dissolves in A with precipitation of B. The 
freezing point falls. There is one quintuple point with 4 and C' as 
solid phases, or two with A and B, B and C as solid phases, or one with 
A and B as solid phases. 

3. The component C’ increases the miscibility of A and B; the 
freezing point falls. There is one quintuple point with A and C as 
solid phases, or one with A and B# as solid phases, or there is formed 
the divariant system, solid A, solution, and vapour. 

4, If the component C' dissolves in A with precipitation of B and 
there are two quintuple points, the one with Band C as solid phases 
oo exist at a higher temperature than the one with A and B as solid 
phases. 

5. If the component C increases the miscibility of A and B and 
there are two quintuple points, the one with Band C as solid phases 
exists at a lower temperature than the one with A and B as solid 
phases. H. C. 


Solubility and Freezing Point. By Dovetas MclIntosH (J. 
Physical Chem., 1897, 1, 474—492).—When we have two non-miscible 
substances A and C and a third substance B with which the other two 
are miscible we can distinguish two cases. 
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In the first case, the component A can exist as solid phase under the 
conditions of the experiment. Under these circumstances, addition of 
C to the liquid phase containing A and B will raise the temperature at 
which A can exist as solid phase. In other words, addition of a sub- 
stance to a binary solution in equilibrium with a solid phase raises the 
freezing point if the substance added be non-miscible with the com- 
ponent appearing as solid phase. This is shown to be the case for an 
alcohol-benzene solution to which water is added. 

In the second case, the component B can exist as solid phase under 
the conditions of the experiment. Under these circumstances, addi- 
tion of B to the liquid phase containing A and B will lower the tem- 
perature at which B can exist as solid phase, and this lowering will be 
more than it would beif A and C were miscible to some extent. 
When the three components are miscible, the sum of the single depres- 
sions is usually greater than the depression for the mixture ; but this 
is not always true, owing to disturbing conditions which are not yet 
defined. H. C, 


Mass Law Studies, II., III. By S. F. Taytor (J. Physical Chem., 
1897, 1, 461—473 and 542—546).—In order to study a case in which 
two liquid phases and a vapour phase are present, the author has 
analysed six mixtures of benzene, water, and alcohol. The general 
form of the relations for this system is deduced from the mass law, and 
it is shown that one must use mass concentrations and not volume 
concentrations in expressing the distribution of a substance between 
two liquid phases. Agreement of theory and experiment is obtained 
in the case studied, and the theory is also successfully applied to the 
system chloroform, water, and acetic acid. H. C 


Hydrolytic Dissociation. By Hetnricn Ley (Ber., 1897, 30, 
2192—%196).—The author makes a preliminary communication of 
results obtained in an investigation of the hydrolysis of salts in 
aqueous solution. The concentration of the hydrogen ions is deter- 
mined by measuring the velocity of inversion of cane-sugar by the salt 
solution at 100°. The following numbers were obtained with solutions 
of aluminium chloride containing 1 gram equivalent in v litres, p being 
the percentage hydrolysed. 


v. p. v. p. 
32 8:8 256 28-7 
64 13°8 
128 20°1 512 41°8 


Aluminium sulphate is hydrolysed to a smaller extent. 

Zinc chloride and sulphate exhibit a similar relationship, the latter 
salt undergoes very little dissociation, the hydrolysis reaching 0°03 per 
cent. in 1/16 normal solution. 

Lead and copper chlorides gave abnormal results, the rate of inver- 
sion of the sugar increasing with the duration of the experiment. 

Mercurie chloride could not be examined by this method, because it 
is reduced by sugar. By assuming that its electrical conductivity is 
entirely due to the hydrochloric acid produced by its hydrolysis, an 
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upper limit for the latter is obtained varying from 0-29 per cent. in 
1/16 normal to 1°64 per cent. in 1/256 normal solution. 

The addition of potassium chloride to a solution of aluminium 
chloride diminishes the hydrolytic dissociation of the latter. The same 
is true of other salts ; the acid reaction of solutions of lead or mercuric 
chloride disappears when sodium or potassium chloride is added to 


them. T. E. 


Formation of Anilides. By Hzinrich Gotpscumipt and Curt 
Wacus (Zeit. physikal. Chem., 1897, 24, 353—365).—It has been 
shown by Goldschmidt and Reinders that, in solutions of aniline salts 
in aniline, the salt is probably decomposed into acid and base (Abstr., 
1896, ii, 556), a part of the acid being further dissociated. The 
formation of an anilide is hence analogous to that of an ethereal salt, 
that is, should be a bimolecular reaction unless a strong acid be added, 
in which case it becomes monomolecular with velocity proportional to 
the concentration of the catalysing acid (Abstr., 1896, ii, 638). Ex- 
periments with aniline and acetic or propionic acid, and with ortho- 
toluidine and acetic acid showed the reaction to be bimolecular; on 
the addition of picric, hydrochloric, or hydrobromic acid, it becomes 
monomolecular, the velocity being accelerated, and proportional to the 
concentration of the strong acid if sufficiently great. The reaction 
being bimolecular is not a proof of the non-occurrence of autocatalysis 
as stated by Donnan (Abstr., 1897, ii, 15) since, if x is the quantity of 
acid converted into anilide, then (a—2) is the concentration of the 


acid, and is also proportional to the concentration of the hydrogen 
ions, so that the velocity is proportional to (a—)*. The analogy of 
these solutions to those of hydrated salts is again noticed, and the 
view that, in solution, the latter are present as anhydrides thus 


L. M. J. 


receives support. 


Genesis of Dalton’s Atomic Theory. By Heinricu Desus (Zeit. 
physikal. Chem., 1897, 24, 325—-352).—The author upholds his pre- 
viously published views (Abstr., 1896, ii, 639) regarding the origin of 
Dalton’s theory, that is, that Avogadro’s law was held and employed 
by Dalton, who definitely states that in 1801 he had a “confused 
idea” that all molecules were of equal size; hence that M/d=k. He, 
moreover, made frequent use of this hypothesis ; thus the ratio of the 
atomic weights of oxygen and nitrogen was fixed at 6/7 from the con- 
sideration of their densities, whilst, further, of the gases nitric oxide, 
nitrous oxide, and “ nitric acid,” the first has the lowest density and 
therefore consists “of but two atoms,’ and since “nitric acid” is 
heavier than nitrous oxide, it follows that: “an atom of oxygen is 
heavier than an atom of nitrogen.” The author points out that this 
reasoning is entirely dependent on the assumption that the “atomic ” 
(that is, molecular) weight is proportional to the density; in other 
words, that M/d=k. Other similar cases occur, but the apparent 
failure of this mode of calculation in the case of the hydrocarbons, due 
to erroneous ideas regarding their composition, ultimately led Dalton 
to abandon this hypothesis as not of general, although of frequent, 
application. The second part of the paper is entirely a review, 
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criticism, and refutation of various passages in the reply of Roscoe and 
Harden to the previous paper (Zeit. phystkal. Chem., 22, 241). 
L 


. M. J. 


Lecture Apparatus. By Wiuiam R. E. Hopexinson (Chem. 
News, 1897, '76, 152)—Volumemeter. A cylindrical vessel of 100 c.c. 
capacity provided with a deep and broad, hollow, tubulated stopper is 
connected at its lower end, by a narrow tube having a stopcock, with a 
graduated tube. It is filled with the liquid to be used from the zero 
of the graduated tube to a mark made on the tube of the stopper. 
After the liquid has been driven into the graduated tube, the stopper 
is carefully removed, the substance whose volume is to be measured 
introduced, the stopper replaced, and the liquid brought back to the 
mark on the stopper. The volume of the substance can now be read 
off on the graduated tube. 

For showing that hot water boils in a closed flask when cold water 
is poured over it, an improved form of apparatus is described consist- 
ing of a fractionating flask with a stopcock sealed on the side tube, and 
a wide thermometer, wedged by a rubber ring in the neck, with its bulb 
just dipping into the hot water. D. A. L. 


Inorganic Chemistry. 


New Form of the Hydrogen Generator. By E. W. Macruper 
(Amer. Chem., J., 1897, 19, 810—812).—The apparatus consists of a 
tube A, closed at the bottom, and connected by means of the inclined 

side tube C, with the 
\ \ tube B, furnished at the 
1 bottom with the stop- 
N \ cock D, and at the top 
SS} AS with the funnel E, into 
which fits, with a ground 
joint, the delivery-tube 
F. B also contains a 
platinum electrode G, 
suspended by a platinum 
wire fused through the 
tube at H. Zinc amalgam 
is put into A until it 
nearly reachesthe tube C, 
A being then closed with 
a rubber stopper I, carry- 
ing a glass tube M, con- 
taining a-platinum wire, 
fused through the tube , 
at L and dipping into the 
amalgam. The apparatus 
may be simplified by leaving out the stopcock D, and fusing F directly 
to the top of B. 
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As the oxygen and hydrogen electrodes are in separate tubes, oxygen 
or any other escaping gas simply rises to the surface in A, and does 
not, therefore, mix with the hydrogen. 

By having the amalgam nearly up to the side tube, the zine sulphate 
formed flows into B, from which it can be drawn off through the stop- 
cock, The generated gas is perfectly pure hydrogen. A. W. C. 


Nascent Hydrogen. By Donato Tommasi (J. Physical. Chem., 
1897, 1, 555).—A priority claim in connection with Franchot’s work 
on nascent hydrogen (Abstr., 1897, ii, 138). 

Wivper D. Bancrort (ibid., 1897, 1, 556) replies by pointing out that 
Franchot’s work had not reached the point at which one would naturally 
make a reference to ‘l'ommasi. H. C. 


Heat of Dissociation of Iodine. By Joacuim SpErBeR (Zeit. 
anorg. Chem., 1897, 15, 281—282).—The heat of dissociation of iodine, 
calculated according to the author’s theory (Abstr., 1897, ii, 307), is 
13:132 Cal. ; he points out that this is in close agreement with the 
number obtained by Boltzmann, namely, 14°265 Cal. E. C. R. 


Evolution of Oxygen during Reduction. By K. FrRenze1, S. 
Fritz and Victor Meyer (Ber., 1897, 30, 2515—2519. Compare 
Abstr., 1897, ii, 19, 93; this vol. ii, 19)—Erdmann (Abstr., 1897, 
ii, 97) has attempted to explain the evolution of oxygen during 
the reduction of rubidium dioxide by hydrogen by the intermediate 
formation of hydrogen peroxide; in order to test this, experi- 
ments were made in some of which such formation was impossible. 
Potassium peroxide yields no oxygen when heated to the softening 
point of glass (in a silver vessel) in a current of air. In carbonic 
oxide, carbonic anhydride, and hydrogen, on the other hand, it gives 
a considerable amount of oxygen at the boiling point of sulphur. 
In the cases of carbonic oxide and anhydride, the intermediate forma- 
tion of hydrogen peroxide is excluded, and it is probable that the three 
reactions are quite analogous. 


K,0, + CO=K,CO, +0,. 
2K,0, + 200, = 2K,CO, + 30,. 
K,0, + H, = 2KOH + 0,. 


Silver oxide decomposes in a current of air at 250°, but when heated at 
the boiling point of water in hydrogen, it yields free oxygen, and does this 
even at the ordinary temperature in carbonic oxide ; this is due to the 
fact that the heat evolved by the reduction of a portion of the oxide is 
so great as to raise the temperature of the rest above the point of 
decomposition. Similar results were obtained with potassium per- 
manganate, which decomposes in air at 218°, and in hydrogen to a very 
small extent at 155°, freely at 182°. No evolution of oxygen was 
observed during the reduction of barium peroxide. 


Solubility of Ammonia in Water at Temperatures below 0°. 
By Joun W. MAuuet (Amer. Chem. J., 1897, 19, 804—-809).—On pass- 


70 ABSTRACTS OF CHEMICAL PAPERS. 


ing gaseous ammonia into an already strong aqueous solution at tem- 
peratures below 0°, the following results were obtained. 


At —10° 1 gram of water dissolves 1:115 grams of ammonia 
wait 20 ” ” ” 1768 ” 
” — 30 ”? ” ” 2-781 ” 
9 a5 40 ”? ” 2” 2°946 ” 


No visible change marks the presence of enough ammonia to represent 
the hydroxide of ammonium, assumed to exist in ordinary solution, 
and the hydroxide, if it exists, continues to dissolve ammonia, or 
mixes with liquefied ammonia down to and beyond the normal boiling 
point of the latter. 

The proportion of ammonia dissolved by water is much greater than 
would be called for by an extension of the curve representing the 
solubility at temperatures above 0°. A. W. C. 


Chloronitrides of Phosphorus. II. By Henry N. Sroxes (Amer. 
Chem. J., 1897, 19, 782—796. Compare Abstr., 1895, ii, 217).— 
Continuing his researches on the chloronitrides of phosphorus, the 
author finds they are best prepared by heating phosphorus penta- 
chloride and ammonium chloride, in molecular proportion, in sealed 
tubes, PCl;+NH,Cl=PNCl,+4HCl. The operation requires to be 
conducted with great caution on account of the large amount of 
hydrogen chloride generated. There is formed a mixture of chloro- 
nitrides, which is partly crystalline and soluble in light petroleum, 


and partly liquid and insoluble in this solvent ; the latter portion 
consists of about 50 per cent. P,N,Cl, and 25 per cent.¢P,N,Cl,, the 
remainder consisting of the higher homologues. A separation is 
effected by means of fractional distillation, and, in the case of the 
solids, crystallisation from benzene. 

The series, as at present known, consists of the following. 


Boiling point. 


Melting point. 
13 mm. 760 mm. 


Triphosphonitrilic chloride, (PNClq)s 127° 256°5° 
Tetraphosphonitrilic chloride, (PNCl,), ‘ 188° 328°5° 
Pentaphosphonitrilic chloride, (PNCl,)s 223—224'3° | polymerises 
Hexaphosphonitrilic chloride, (PNCl,)¢ ~ 261—263° polymerises 
Heptuphosphonitritlic chloride, (PNCl,), 289—294° polymerises 
Polyphosphonitrilic chloride, (PN Cl,)s} below red heat | depolymerises on distillation 


There were obtained, further, a liquid residue of the same empirical 
composition with a mean molecular weight of (PNCI,),, and a small 
amount of nitrilohexaphosphonitrilie chloride, P,N,Cl,, not belonging to 
the above series. It melts at 237°5° (corr.) and boils at 251—261° 
(13 mm.), crystallises in transparent rhombic prisms, often united to 
acicular forms, and when pulverised becomes electrified. 

The complete absence of the lower members of the above series 


ian 2iin 2 ae i 
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PNCl, and (PNCI,), is very remarkable. Each member of the series is 
converted by heat into the caoutchouc-like polyphosphonitrilic chloride, 
which is highly elastic and insoluble in all neutral solvents. It swells 
enormously in benzene, and on heating breaks down into a mixture of 
all the lower members mentioned above. A. W. C. 


Migrant Matter. By SrepHen H. Emmens and Newron W. 
Emmens (Chem. News, 1897, '76, 37).—Minute variations in weight 
observed in little dises, one of silver and one of lead (free from silver), 
suspended in air in a bottle and both in contact with the same spiral of 
copper wire are attributed to migration of matter. On cupellation, 
the lead now showed a minute amount of silver. | ae me 


Valency of Beryllium. By Arruur Rosennerm and Pau WocE, 
(Zeit. anorg. Chem., 1897, 15, 283—318). Hydrated beryllium oxide, 
when treated with solutions of oxalic acid and hydrogen alkali oxalates, 
yields a series of double salts and not complex compounds as in the 
case of the hydrated oxides of chromium, iron, and aluminium, When 
treated with hydrogen alkali tartrates, it yields a series of complex 
compounds of the formula R,O,4BeO0,2C,H,0,+8H,O, in which 
beryllium displaces the hydroxyl hydrogen atom of the tartaric acid. 
When treated with salts of paramolybdic acid, it yields beryllium 
molybdate, BeO,MoO, + 2H,O, and with hydrogen alkali sulphites it 
yields characteristic crystalline double salts. All these reactions point 
to the conclusion that beryllium is bivalent ; and the determination 
of the molecular weight of beryllium chloride by Beckmann’s boiling 
point method, using pyridine as the solvent, gives numbers which agree 
closely with the formula BeCl,. 

Thedoublesalts, K,0,2Be0,20,0, + 24H,O; Na,O,2Be0,2C,0, + 5H,0, 
and (NH,),0,2Be0,2C,0, + 24H,O, are obtained by treating a boiling 
solution of potassium, sodium, and ammonium oxalate respectively 
with hydrated beryllium oxide. The potassium salt separates in 
lustrous crystals, the sodium salt, which is very soluble, in ill-defined 
crystals, and the ammonium salt in slender needles ; the two former 
are stable on exposure to the air, but the ammonium salt is extremely 
hygroscopic. Oxalic acid and beryllium can be detected in solutions 
of these salts by the ordinary methods. 

The salts K,0,BeO,2C,0,+H,O; Na,O,BeO,2C,0,+H,O, and 
(NH,),0,Be0,20,0, are obtained by saturating solutions of the cor- 
responding hydrogen alkali oxalates with hydrated beryllium oxide, 
and then adding an equal quantity of the hydrogen alkali oxalate. 
When treated with calcium or barium chloride, they are quantitatively 
decomposed into calcium or barium oxalate and beryllium chloride. 
When boiling oxalic acid is saturated with hydrated beryllium oxide, 
a non-crystallisable syrup is obtained containing 1 mol. of oxalic an- 
hydride to 2°5—3 mols. beryllium oxide ; if to this solution an equal 
quantity of oxalic acid is added, beryllium oxalate, BeOC,O, + 3H,O, 
Separates in needles, which are obtained in quadratic tablets on 
recrystallisation from water. The acid oxalate, 2BeO,3C,0, + 6H,O, is 
obtained by dissolving 1 mol. of beryllium oxide in 2 mols. of oxalic 
acid. It crystallises in beautiful prisms. 

The complex tartrates, K,0,4Be0,20,H,O, +8H,0, the sodium salt 
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with 8H,O, and the ammonium salt with 8H,O, are obtained by satu- 
rating a boiling aqueous solution of the corresponding hydrogen, alkali 
tartrate with hydrated beryllium oxide. The potassium salt, which is 
extremely soluble, crystallises in large, lustrous prisms, the sodium 
and ammonium salts in microcrystalline crusts ; the beryllium in these 
salts is at once precipitated by ammonia. However, the complex 
character of the salts is shown in the abnormal behaviour of the 
tartaric acid. Potassium chloride does not cause a precipitation of 
potassium tartrate, even on adding dilute acids; no precipitate is ob- 
tained with calcium chloride, and barium chloride gives a precipitate 
only after some time. With neutral silver nitrate, a flocculent, 
voluminous precipitate is at once formed. All the salts are neutral 
to ordinary indicators. 

These salts are the first compounds isolated in which a metal is sub- 
stituted for, not only the carboxyl hydrogen atom, but also for the 
hydroxyl hydrogen atom of the tartaric acid. 

The salt K,O,2Be0,2C0,H,O,+2H,O, obtained by dissolving the 
theoretical quantity of hydrated beryllium oxide in a solution of 
hydrogen potassium tartrate, forms a glassy, crystalline mass, and has 
properties similar to those of the preceding beryllium tartrates ; it is 
strictly analogous to the copper compound of Fehling’s solution. 

Beryllium molybdate, BeOMoO, + 2H,O, obtained by boiling the 
theoretical quantity of hydrated beryllium oxide with molybdic acid 
suspended in water, is an oily liquid which solidifies to an aggregate 
of slender needles if kept for some time in the cold. 

The complex compounds corresponding with those obtained by 
saturating potassium or sodium paramolybdate with sesquioxides 
cannot be obtained in the case of beryllium oxide, beryllium para- 
molybdate being always formed. With ammonium paramolybdate, 
beryllium molybdate is usually formed, but in some cases the double 
salt, 10(2BeO,Mo0O,) + 2(NH,),0,3Mo0, + 18H,0 is obtained, crystallis- 
ing in microcrystalline crusts 

The double salts, K,O,2Be0,3SO, + 9H,O and 

(NH,),0,2BeO0,380, + 4H,0, 
are prepared by digesting freshly prepared solutions of the hydrogen 
alkali sulphites with hydrated beryllium oxide on the water bath ; 
the solutions, which must contain excess of sulphurous acid, yield 
crystals of the salts on cooling. They are extremely easily oxidised, 
and when exposed to the air rapidly evolve sulphurous anhydride, 
ammonium sulphite being also formed. E. C. R. 


Potassium Lead Iodide. By J.M. Tatmancs (J. Physical Chem., 
1897, 1, 493—498).—Schreinemakers (Abstr., 1893, ii, 260) has shown 
that concentration at ordinary temperatures of a solution from which 
the solid double salt PbI,,KI + 2H,O has separated is always attended 
by solution of the double salt. The author shows that, at 100°, the 
behaviour is reversed and there is continued precipitation of the double 
salt on evaporation. H. C. 


Cuprous Chloride. By J. K. Haywoop (J. Physical Chem., 1897, 
1, 411—413).—Lesceur has shown that when cuprous chloride is 
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treated with water, cuprous oxide and hydrochloric acid are formed, 
and states that when cuprous chloride is washed with water, the 
amount of acid in the wash water remains practically constant until 
all the cuprous chloride has been converted into oxide.. The author 
shows that this last result must have been obtained by accident, as the 
action is dependent on time and the mass of water present. H. C. 


Possible New Element or Elements in Cast Iron and Blast- 
furnace Boiler-Dust. By Grtnen G. Boucner (Chem. News., 1897, '76, 
99—100 ; 182).—The suspected new metal has been obtained from iron 
to the extent of from 0°0019 to 0°006 per cent., in the following manner. 
The iron is treated with dilute 1:5 sulphuric acid and the cold solution 
saturated with hydrogen sulphide. The mixed precipitateand undissolved 
matter, after being washed until free from iron, is boiled with hydro- 
chloric acid and potassium chlorate until the evolution of chlorine 
ceases, and the filtered solution is saturated with hydrogen sulphide. The 
precipitate is again submitted to the treatment with hydrochloric acid 
and potassium chlorate ; the arsenic precipitated by magnesia mixture 
and filtered off ; the copper, by treatment with hydrogen sulphide, pre- 
cipitated as sulphide, which is removed, and the solution slightly acidified 
with hydrochloric acid. The precipitate is repeatedly boiled with 
hydrochloric acid to remove antimony sulphide and a heavy dark-brown 
sulphide remains. This is dissolved in potash, the solution treated 
with hydrogen sulphide, filtered, and reprecipitated with hydrochloric 
acid, these operations being repeated until no further precipitate is 
obtained from the alkaline solution on treatment with hydrogen sul- 
phide. The sulphide is dissolved in hot (1: 2) nitric acid, the solutions 
filtered, made slightly’alkaline with ammonia, any precipitate removed, 
and the metal again precipitated as sulphide. 

The metal is obtained as a black powder by reducing the oxide in a 
current of hydrogen, or by fusion with potassium cyanide; it is in- 
soluble in dilute hydrochloric and sulphuric acids, sparingly soluble in 
these acids when strong, is soluble in dilute and strong nitric acid, and 
very readily soluble in aqua regia. When heated in a current of air, the 
metal glows and forms a yellow, volatile oxide. The oxide, which is also 
formed on roasting the sulphide, melts at a low temperature and sub- 
limes at a full red heat, yielding transparent, colourless needles ; it is 
sparingly soluble in hydrochloric acid, almost insoluble in sulphuric 
acid, and insoluble in nitric acid. The borax bead is clear and colour- 
less in the outer, and pale pink in the inner, flame, the microcosmic salt 
beads are chrome-green, that in the inner flame being darker. When 
fused with sodium carbonate, the oxide yields a colourless mass soluble 
in water. The sulphide, precipitated from slightly acid solutions by 
hydrogen sulphide, is dark-brown, and soluble in the sulphides 
of ammonia and sodium and in the alkali hydroxides, also in nitric 
acid and aqua regia, but insoluble in dilute hydrochloric and sulphuric 
acids. The solution of the chloride gives the following reactions : with 
sodium thiosulphate, a violet coloration, turning brown on heating with 
hydrochloric acid and yielding a precipitate of the sulphide; with 
potassium ferricyanide, a dark brown, flocculent precipitate soluble in 
acids and alkalis; with alkali hydroxides, a slight blue coloration, 
with zine or iron, a black deposit of metal, some of which escapes with 
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the evolved hydrogen ; and when deposited in the usual way from the 
flame, is almost black with little lustre, and neither soluble in hydro- 
chloric acid nor calcium hypochlorite. No reactions, however, are 
obtained with carbonates, chlorides, sodium sulphate, phosphate or 
acetate, magnesia mixture, potassium cyanide, ferrocyanide or chro- 
mate, ferrous sulphate or stannous chloride. The chloride or nitrate 
when evaporated nearly to dryness with hydrochloric or, better still, 
sulphuric acid, gives a blue coloration destroyed by water. It does not 
give a precipitate when warmed with sodium phosphate and nitric acid. 

Heavy, dark-coloured boiler-dust yields a metal that is similar in all 
respects except that, with stannous chloride, it produces a dark blue 
colour, turning brown when boiled with hydrochloric acid. The strong 
aqueous extract of the dust is treated with hydrogen sulphide and 
hydrochloric acid, the precipitate, when sufficient has been accumulated, 
is dissolved in aqua regia and evaporated nearly to dryness with sul- 
phuric acid ; the solution is diluted, filtered, made alkaline with am- 
monia, treated with hydrogen sulphide, filtered, and acidified with 
hydrochloric acid. The precipitated sulphide is dissolved in potash 
and treated as in the preceding case. A ton of dust yielded 0°3 gram 


of this metal. D. A. L. 


Lucium. By Wa.pron Smap.eicu (Chem. News, 1897, '76, 41).— 
Following Barriére’s methods, but making each separation thoroughly, 
the author did not obtain lucium from monazite, but, instead, less than 
1 per cent. of mixed oxides of the yttria group. He remarks that con- 


centrated solutions of yttrium potassium sulphate give a precipitate 
when heated, and suggests that this may be the origin of Barriére’s 
lucium, inasmuch as Barriére used concentrated solutions, and then 
heated (compare Crookes, Abstr., 1897, ii, 144). D. A. L. 


Action of Carbonic Anhydride on Sodium Aluminate. For- 
mation of Basic Aluminium Carbonate. By Wi tuam C. Day 
(Amer. Chem. J., 1897, 19, 707—728).—When carbonic anhydride is 
passed into a solution of sodium aluminate (prepared from ‘“Connetable” 
phosphate rock by the action of quicklime and sodium carbonate, and 
subsequent washing), a precipitate is formed which differs from alu- 
minium hydroxide precipitated from an aluminium salt by means 
of ammonium hydroxide in being of an opaque white, and more 
granular. If this precipitate is washed with cold water until the wash- 
ings show no alkaline reaction, and the air-dried residue is analysed, 
it is found to contain more carbonic anhydride (from 5:5—9 per cent.) 
than is capable of uniting with the small amount of sodium present. 

The author concludes that this substance must be regarded as a basic 
aluminium carbonate. The literature bearing on this subject is dis- 
cussed at some length. A. W. C. 


[Reactions of Titanic Acid with Organic Acids.] By Gronre 
Bere (Zeit. anorg. Chem., 1897, 15, 328—330).—See this vol., i, 66. 


Platino-platinoso-additive Compounds. By Maurice Vézts 
(Zeit. anorg. Chem., 1897, 15, 278—280).—The author points out that 
acid potassium triplatinosohexanitrite, Pt,O(NO,),K,H,, which he 
obtained by the cautious oxidation of potassium platinosonitrite, can- 
not have a constitution analogous to the platinum compounds described 
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by Werner (Abstr., 1896, i, 465) and Hadow (this Journal, 1860, 13, 
106), although it exhibits the same phenomenon, namely, it crystallises 
in copper-coloured crystals and gives an almost colourless solution in 
water. The same behaviour is characteristic of the compound ob- 
tained by Miolati by heating at 150° the compounds Pt(NO,),K,,N,0, 
and Pt(NO,),K,,HCl. Miolati states that it is identical with, or 
analogous to, acid potassium triplatinosohexanitrite. E. C. R. 


Mineralogical Chemistry. 


Critical Review of Methods of Determining Minerals. By 
JosepH W. Ricuarps (Chem. News, 1897, '76, 114—116, 139—140).— 
The author comments on Dana’s, Weissbach’s, Von Kobell’s and Fuch’s 
schemes for determining minerals, and concludes that the best scheme 
should regard the physical properties as suggestive before, and con- 
firmatory after, the chemical composition, the true determinative factor, 
has been ascertained. By his scheme, the following is the order of 
tests. (1.) Test metallic and malleable minerals, for metals. (2.) Test 
specifically light and black minerals, for hydrocarbons, (3.) Test 
minerals having any taste, for salts. (4.) Test minerals with metallic, 
adamantine, and resinous lustre, in open tube and otherwise, for sul- 
phur, arsenic, antimony, selenium, tellurium. (5.) Test other minerals 
for silica, and then test as required, (6) for phosphates and borates, 
(7) for carbonates, (8) for sulphates, (9) for volatile acids. (10.) Then 
try open tube tests. (11.) Bead tests for weak acids, chromium, 
vanadium, &e. (12,) Blowpipe tests. 10, 11 and 12, in some cases, 
would probably be done in test 4. D. A. L. 


Experimental Petrogeny. By Kari B. Scumutz (Jahrb. /* 
Min., 1897, ii, 124—-155).—A summary of this paper has already been 


given by Doelter (Abstr., 1897, ii, 54; compare also Abstr., 1897, ii, 
329). L. J. S. 


Amber. By Paut Daums (Jahrb. f. Min., 1897, ii, Ref., 273—274 ; 
from Schriften naturforsch. Ges. Danzig, 1897, 9, 1—19).—The com- 
mercial clarification of cloudy amber by heating in oil depends on the 
pores of the amber becoming filled with oil. Mineral and albuminous 
matters are extracted from the amber, and a little phosphoric acid is 
taken up from the crude oil. According to the author’s determina- 
tions, amber contains. 

(a) A resin soluble in alcohol, with melting point 105°. 

(6) A resin soluble in ether, but insoluble in alcohol, m. p. 146°. 

(c) A resin soluble in alcoholic potash, m. p. 175°. 

(2) Succinin, 44—60 per cent. 

(e) Suceinic acid, 3-2—8-2 per cent. 

The soluble portion represents the original balsam of the amber tree, 
and the succinin is an alteration product of this. In the dry clarifi- 
cation of amber, by heating it in sand for some time, the soluble resins 
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melt and fill the pores ; the same result is brought about at the ordi- 
nary temperature after a long interval of time. L. J. 8. 


Minerals from Netherseal Colliery, Leicestershire. [Blende, 
Ankerite, Galena.| By Grorce J. Binns and Grorce Harrow (Trans. 
Fed. Inst. Mining Eng., 1897, 18, 252—255).—The following minerals 
are found in the coal-measures at Netherseal Colliery, Leicestershire. 

Blende, as small, black crystals, lining cracks in bands and nodules 
of clay-ironstone, gave on analysis 

Zn. Fe. Ca. Mg. Cd. 8. Total. 
63°20 2°11 0:50 0°36 trace? 33°91 10008 


Ankerite occurs as indistinct rhombohedra, associated with the blende, 
and also with galena ; it is white, but changes to buff on exposure to 
the air ; analysis gave 

CaCOs. FeCO3. MgCO3. Gangue. Total. 
53:0 23°3 20°8 11 98-2 

Galena, from clay filling a fault-fissure, gave 

PbS. FeS. ZnS. Gangue. Total. s gr. 
98°42 0:27 0°41 0°46 99°56 39 

Hartley and Ramage have detected copper, silver, iron, sodium, and 
potassium in this galena by spectroscopic methods. 

Barytes, calcite, and copper pyrites are also found. L. J. 8. 


Minerals of the Harz. [Blende, Stibnite, Jamesonite, Orthite, 
Axinite.] ‘By Orro LuepEckE (Zeit. Kryst. Min., 1897, 29, 176—192). 
—The author here recapitulates all the original matter contained in 
his recent book, Die Minerale des Harzes (Berlin, 1896) ; this deals 
mainly with occurrences and crystallographic determinations. The 
following new analyses are given. 

Blende from Clausthal gave, on analysis by Reinicke, 

Zn. Fe, Pb. s. Si0,. 
64:25 2°25 0:03 33°13 0°51 

This gives the ratio (Zn,Fe,Pb): S=1:0°9. 

Stibnite from Wolfsberg was found to contain nothing but antimony 
and sulphur. It would, therefore, be useful for the determination ‘of 
the atomic weight of antimony. 

Jamesonite, in compact, felty masses of capillary crystals, from 
Schwenda gave, on analysis by G. Baumert, 


Pb. Sb. 8. Fe. 
49°57 28°53 19°84 0:53 
Orthite, in crystals, from quartz veins in gabbro at Barenstein, gave 
SiO,. CaO. MgO. (Ce,La,Di),O3;. (Al,Mn,Fe),.03. Sp. gr. 
29°05 5°67 0:52 21°56 29-29 3°784 
Azxinite, in crystals, from crystalline limestone at Radauthal, gave 
Baumert results agreeing with the formula H,R”,,Si,,0,,,R’”,.SigQ,5. 


Si0,, CaO. FeO. MgO. MnO. Fe,03. Al,03 B,0; K,0. 4,0. 
39°26 29°70 365 1°81 280 262 14:46 4°91 0°25 1:22 
L. J. 8. 
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Identity of Chalcostibite (Wolfsbergite) and Guejarite. By 
Samuev L. Penriecp and Auaust FREnzeEx (Amer. Journ. Sci., 1897, 4, 
27—35 ; and Zeit. Kryst. Min., 1897, 28, 598).—Chalcostibite was 
first described, from Wolfsberg, in the Harz, in 1835, as being ortho- 
rhombic and having the composition Cu,S,Sb,S,. In 1879, Cumenge 
(Abstr., 1881, 517) gave the name guejarite to an orthorhombic mineral 
from Giiejar-Sierra, Spain, which had, according to his analysis (I), the 
composition Cu,S,2Sb,S,. The later crystallographic determinations 
made by Laspeyres (Abstr., 1892, 124) on the Wolfsberg mineral 
agreed completely with those previously obtained for guejarite ; and 
from a re-examination of Cumenge’s original material, the present 
authors have established the identity of chalcostibite and guejarite 
which was suggested by this agreement. Analyses by Frenzel, made 
on measured crystals of “guejarite,” gave the results under II, ITI, and 
IV, these agreeing closely with the formula Cu,S8,Sb,S,, the percent- 
age composition of which is given under VI. For these analyses, every 
crystal was first qualitatively tested for copper, in order to make certain 
that no stibnite crystals were present, since this mineral, as noticed by 
Cumenge himself, closely resembles chalcostibite in colour, lustre, the 
perfect pinacoidal cleavage, and in crystal habit. The excess of antimony 
in Cumenge’s analysis (I) was probably due to the presence of stibnite. 


II. III. ce; ¥. Vi. 
26°28 26°12 26°20 25°87 
48°86 48°44 48°45 48°50 
24°44 25°23 24°72 25°63 

0°58 0°32 

0:42 0°49 

— 0°18 


100°58 100°78 


4°96 


Chalcostibite has recently been found at the Pulacayo mine, Huan- 
chaca, Bolivia, where it occurs with tetrahedrite, pyrites, and quartz. 
Analysis of crystals gave the results under V (Frenzel). These crystals, 
being very perfect and rich in terminal planes, have enabled accurate 
determinations of the crystallographic constants of chalcostibite to be 
made ; Penfield finds a :6:c=0°5312:1 :0°63955, the perfect cleavage 
being taken as parallel to the basal plane, and the elongated striated 
zone as the macroaxis 8. L. J. 8. 


{Bournonite from Bolivia.) By Aveust Frenzux (Zeit. Kryst. 
Min., 1897, 28, 607—609).—The veins of the Pulacayo silver mine, at 
Huanchaca, are in a trachytic quartz-porphyry, and contain the follow- 
ing minerals: quartz, pyrites, tetrahedrite, blende, galena, copper 
pyrites, rarely stibnite, stephanite, chalcostibite (preceding abstract), 
and bournonite, together with traces of bismuth and tin compounds. 
Tetrahedrite is the principal ore; it contains up to 10 per cent. of 
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silver. Bournonite occurs as small, bright, columnar crystals, some- 
times embedded in the tetrahedrite ; analysis gave 


Pb. Cu. Ag. Fe. Zu. Sb. Ss. Total. 
40°88 12°70 trace 040 O14 2478 20°50 99°40 
L. J.S. 


Composition of some Tellurium Minerals. By WILHELM 
MuTHMANN and E. Scuréper (Zeit. Kryst. Min., 1897, 29, 140—145). 
—The authors have examined specimens of tetradymite with the idea 
of determining the amount of selenium which has been shown by 
several previous analyses to be present in traces. Full details of the 
methods of analysis are given in the paper. Tetradymite from 
Orawicza, Hungary, gave I and II, after deducting about 11 per cent. 
of gangue ; it occurs as greyish-white scales with copper pyrites and 
tetrahedrite in calcite ; selenium is absent. Tetradymite in distinct 
crystals from Schubkau, Hungary, gave III, IV, and V; sp. gr. 
70946; traces of selenium are present. All these analyses agree 
with the formula 2Bi,Te,,Bi,S, = Bi,Te,S. 


[. EI, III. IV. V. VI. VII. 
S 4°51 4°47 4:20 4°35 4°39 9°31 9°40 
Bi 58°93 59°34 60°36 59°98 6034 79°31 78°82 
Te 35°30 35°56 35:25 35°35 35°68 12°82 12°66 


98°74 99°37 99°81 99°68 100-41 101°44 100-88 


A tellurium mineral from Cumberland, analysed by Rammelsberg 
in 1853, gave VI and VII, corresponding with the formula Bi,S,Te or 
Bi(S,Te). The irregular masses are grey in colour with a metallic 
lustre, and have a perfect cleavage in one direction. On the cleavage 
surface, there are cracks intersecting at 60°, and the thermal con- 
ductivity figure is a circle, so that the crystal system is rhombohedral 
as in tetradymite. Sp. gr. 7°321. The formula, in which bismuth 
is bivalent, is analogous to that of karelinite (Bi,O,S). This new 
mineral is named griinlingite. L. J. 8. 


Cubic Ferric Oxide] from Stromboli. By Aurrep Berczar 
(Jahrb. f. Min.. 1897, ii, 109—123).—The older lavas of the volcanic 
island of Stromboli, in the Lipari Islands, are andesites, whilst the 
newer are basaltic in character. A leucite rock, namely, leucite- 
basanite, is described. Good mineral specimens are rare on the 
island ; besides augite crystals and thin plates of hematite, only the 
following is described. 

The mineral, of which the following analysis by Hilgenstock is 
given, occurs as dull crusts of a dark, blue-grey colour on lava, ‘This 
crust is composed of small, regular octahedra, often arranged in groups 
parallel to a cubic axis, and then having the appearance of tetragonal 
prisms terminated by pyramids. The mineral resembles hematite in 
the colour of the powder, but differs from it in being strongly 
magnetic. The sp. gr. of the crystals is 4:998, and of the powder, after 
separating tridymite and plagioclase, 5:247. On fractures, and in thin 
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sections, the crystals are seen to enclose much hematite as thin plates 
arranged parallel to the octahedral faces. 
Al,0; (probably ; 
Fe,03. FeO. MgO,Mn0O. from plagioclase). Gangue. Total. 
94°68 2°67 0°17 0°25 1:48 99°25 


This description suggests martite, but the author is inclined to 
regard the mineral as magnesoferrite (MgO,Fe,O0,) enclosing much 
hematite. L. J. 5. 


Precious Stones of New South Wales. By J. Mitne Curran 
(Journ. and Proc. Roy. Soc. N.S.W., 1897, 30 (for 1896), 214—285). 
—In this paper, which is illustrated by eight plates, the modes of 
occurrence and characters of all the known precious stones from 
New South Wales are described. A complete bibliography and 
historical sketch are added, together with some methods for the dis- 
crimination of rough stones. 

Diamond is found in the drift at three localities, the most important 
being Bingara. 

Sapphire chiefly occurs in the tin-bearing drifts of the Emmaville 
and Tingha districts ; it has also been found in basalt. Ruby is very 
rare in the colony. 

Emerald occurs near Emmaville in a decomposed felsitic matrix 
associated with topaz, fluorite, mispickel, cassiterite, &c. Transparent 
crystals gave, on analysis by J. Petrie, 


SiO,  Al,0s BeO. CaO. MgO. Na,O. H,O. Total. S 


gr. 


p.- 
65:20 17°30 1440 100 064 034 062 100°00 2:7 
Rare alkalis could not be detected spectroscopically. 
Topaz is abundant in the tin-bearing drifts and granites of the 
northern part of the colony. Analysis of bluish-white, transparent 
material from Emmaville gave, 


Total 
Si0,. Al,03. CaO. F. (less O for F). Sp. gr. 
30°29 60°90 0°40 15°05 100°30 3°50 


Garnet is common, but good stones are rare. Red pyrope (anal. I) 
occurs near Bingara in a basic, holocrystalline, granular rock (anal. IT) 
composed .of pyroxene and felspar; the garnet is surrounded by a 
kelyphite border. 

Si0,. Al,O;. Fe,03. FeO. MnO. CaO. MgO. K,0,Na,0. H,O. Total. Sp. gr. 

I, 39°57 23°68 0°18 10°04 3°76 8°76 1445 — = — 100°44 3°743 
Il, 42-4 184 104 — trace 16% 85 2% 12 1000 311 
III: 49°30 9°90 864 — — 1580 1536 — — 10000 — 
Anal. III is of large phenocrysts of augite from an olivine-basalt 
dyke containing garnets, from near Harden. 

Turquoise occurs as thin crusts and concretionary masses in a dark, 
carbonaceous shale, containing pyrites, from near Bodalla. It is of a 
good sky-blue colour, but on exposure becomes greenish owing to loss of 
water. Analysis gave, 

POs.  AlO,.  FeO3 CaO. CuO. SiO, H,O. Total. Sp. gr. 
31:90 36-236 1-264 1:70 7:45 0:50 21:00 10005 2-67 
6—2 


80 ABSTRACTS OF CHEMICAL PAPERS. 


Opal is well known from White Cliffs, where it occurs in Upper 
Cretaceous sandstones; the silica has been derived from beds of 
organic (diatomaceous and radiolarian) origin. 

Zircon, beryl, nephrite, cordierite, serpentine, malachite, and various 
varieties of quartz are also described. L, J.S. 


Pseudogaylussite from Holland. By F. J. P. van CaLker 
Zeit. Kryst. Min., 1897, 28, 556—572).—Spheroidal groups of crystals, 
closely resembling the well-known pseudomorphs from Sangerhausen, 
in Thuringia, and other localities, have been found embedded in alluvial 
clay at Onderdendam in the province Groningen. The pyramidal 
crystals are of a yellowish colour, and the surfaces are rough and 
curved ; in the interior, they show a cellular aggregate of differently 
orientated calcite grains. Analysis shows the presence of 89°9462 
per cent. of calcium carbonate. 


CaO. MgO. Al,Os. Fe,Os. Na,0. K,0. 
50°6281 0°5000 1°8657 1°2985 0:2718 0°1086 
Insol. H,O H,O 
Si0,. CO,. SO. (clay). (at 100° ). (on ignition). Total. 
0: 1426 40° 4659 0: 3689 2°3804 0°7704 1°8011 100-6020 


Pseudogaylussite is also recorded from Kwadyk and Friesland in 
Holland. 

A review of the literature of these pseudomorphs is given, and the 
evidence supplied by the chemical composition and external form 
discussed. No definite conclusion is arrived at as to what was the 
original mineral, which has been variously assumed to be gaylussite 
(Breithaupt, 1836), celestite (Des Cloizeaux, 1843), gypsum (Kenngott, 
1870), anhydrite (Groth, 1878), and a hypothetical tetragonal chloro- 
carbonate of calcium (Dana, 1884). The author has failed to detect 
strontium by spectroscopic methods; and the presence of a little 
sodium carbonate and the porous structure of the pseudomorphs seem 
to suggest that gaylussite was the original mineral. Several measured 
angles are given, but, owing to the roughness and curvature of the 
faces, the variations are considerable, and they compare equally well 
with both gaylussite and celestite. L. J. 


[Pyromorphite, Mimetite, &c.} from Broken Hill, N.S.W. 
By Cuartes W. Mars (Zrans. Australian Inst. Mining Eng., 1897, 
4, 138—159).—Cerussite is remarkable for the variety of crystalline 
aggregates produced by twinning. 

Pyromorphite, occurring in crystalline aggregates, gave analyses 
I—III. A lemon- to orange-yellow variety called “ chromo-phosphate” 
contains some chromic acid as well as arsenic. 

PbO. P,0;. As,0,, 
I. 19 =: 144 

iI. i ‘ 14°6 

III. 

IV. 

Vv 

VE. 


Total. 
99-0 
99°9 
99°8 

100:1 
99°9 
99°6 


— 


to to LOBOS 
— we Om DOS 
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Mimetite crystals gave analyses ['V—VI. The bright yellow is the 
most pure, sometimes containing only a trace of phosphoric acid ; the 
lighter coloured and greenish specimens contain more phosphoric acid, 
whilst those coloured red and brown contain vanadium-and graduate 
into vanadinite. 

Wulfenite occurs as orange-yellow, orange-red, and deep red crystals, 
the last containing some chromic acid. 

Stolzite occurs as smoky-grey, yellowish, and reddish tetragonal 
crystals, and in long, thin plates. [The last, of which figures are 
given, is probably identical with raspite (this vol., ii, 32)]. 

Several rare minerals are also mentioned as occurring at Broken 
Hill: namely, hedyphane, phosgenite, lanarkite, leadhillite, matlockite, 
percylite, linarite, minium, jordanite, sartorite, boulangerite, and 
jamesonite. Anglesite and galena are also described. L. J. 8. 


Gypsum Deposits of Nottinghamshire. By Arruur T. Mer- 
caALFE (Zrans. Fed. Inst. Mining Engineers, 1896, 12, 107—114).— 
Bands of gypsum are abundant in the upper marls of the Keuper 
beds of Nottinghamshire and Derbyshire; it is worked as an orna- 
mental stone, and for the manufacture of plaster of Paris. The 
composition of an ordinary sample is, 

Siliceous 


CaSO,. CaCO;. Oxide of iron. matter. H,0. Total. 
77°37 0°83 0°50 0°30 21-00 100-00 


Anhydrite sometimes occurs in the centre of masses of gypsum. 


L. J.S. 


[Analysis of Soda-mica]. By Franz Eieen (Zeit. Kryst. Min., 
1897, 29, 169 ; from Jahresber. des F. B. Gymnasiwms am Seckauer 
Discesan-Knabenseminar, for 1894—5).—White mica from a “ sericite- 
mica-schist ’’ consisting essentially of quartz and mica, from near 
Péllau, Styria, gave, on analysis, 

Si0,. Al,Os. CaO. Na,0. K,0. H,0. Total. 
51°43 32°11 traee 11-80 1:29 5°67 102°30 


The optic axial angle is large. The amount of soda is much higher 
than shown in any previous analysis. L. J. 8. 


Composition of Comendite. By Sotimmann Berrtouio (Jahrb. /. 
Min., 1897, ii, Ref. 292; from Rend. R. Accad. Lincei, 1896, [v], 
5, (2), 150—152. Compare Abstr., 1897, ii, 55).—The egirite-liparite 
from 8. Pietro in Sardinia has been called comendite ; a specimen 
richer in alkalis, and with less quartz than usual, gave analysis I. 
Sp. gr. 2°57. Some of the felspar is schillerised, but still clear; an- 
alysis II shows it to be anorthoclase; sp. gr. 2°58—2°59. The 
amphibole, which resembles arfvedsonite, gave III; sp. gr. 3°33. 


SiO,, Al,O, FeO; FeO. MnO. CaO. MgO. K,O. - Total. 

I. 68°53 =14°5 1°0 3°0 — trace Ol 3°0 : 99°3 
II. 66°1 18:2 trace — 0°1 — 3°5 99°3 

III. 49°10 5°50 4:20 27°70 0°50 0°18 0°17 1°60 , 99°40 
L, J.38. 
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Sodalite-trachyte from the Siebengebirge. By WiLty Bruuns 
(Verh. naturhist. Ver. Bonn, 1896, 35, 39—-56).—The peculiar rock 
from Kiihlsbrunnen, in the Siebengebirge, has often been described 
and is usually called an sgirite-trachyte ; it is now shown to contain 
sodalite, to which the cellular structure of the weathered rock is due. 
In the fresh rock, the sodalite is present in clear, colourless, isotropic 
grains ; it dissolves easily in dilute nitric acid, yielding a clear solu- 
tion, without any separation of gelatinous silica. The portion of the 
rock soluble in dilute acid gave analysis I ; besides sodalite, this would 
only include a little glass and magnetite. A partial analysis (II) of 
the augite needles confirms the reference, made on optical grounds, to 
eegirite. The felspar is all sanidine ; magnetite is abundant, and a 
glassy base’ is rare ; analysis of the fresh rock gave the results under 
III. 

Loss on 


SiO,. ALO 3. Fe,0;. FeO. MnO. CaO. MgO. K,O. Na,O. Cl. ignition. Total. 
I. 342 312 trace — — nil, nil nil 279 75 — 100°8 


er ‘ 
(.l.— | 28 notdet. — little nil. 10 — — ~- 
III. 63°61 16°34 4°30 2°08 trace 1°42 0°37 5°54 6°21 018 0°77 100°82 


Detailed descriptions and analyses are given of trachytes from other 
localities, which were examined on account of their similarity in 
appearance to the Kiihlsbrunnen rock; no sodalite was, however, 
found in these. L. J. 8. 


Contact-metamorphism of Phyllites. By K. Datmrer (Jahrb. 
f. Min., 1897, ii, 156—158).—At Schneeberg, in Saxony, a phyllite 
composed of 24°93 per cent. of chlorite and 75:07 of muscovite has 
been altered into a rock containing andalusite 31:1, muscovite and 
biotite 68°9 per cent. ; the two rocks, as shown by analyses I and II 
respectively, have essentially the same composition. 


SiO,  Al,Os. FeO, FeO. MgO. CaO. K,O. Na,O. H,0. 
I. 39°49 34°47 5:86 5°74 1:85 0°25 5°38 1:17 5°78 
II. 39°00 34°85 618 615 2°09 046 618 167 3:47 


In this change, as represented by the following equation, part of 
the muscovite of the phyllite has been altered to andalusite, and 
the potassium silicate and silica so liberated have, with chlorite, 
formed biotite ; 40Si0,,20R,0,,2RO,4K,0,2Na,0,12H,O (muscovite) 
+ 6Si0,,6R,0,,8RO,10H,O (chlorite) = 12A1,SiO, (andalusite) + 

18Si0,,6R,O,,10RO,3K,0,3H,0 (biotite) + 16Si0,,8R,0,, 3(Na,K),0,5H,0 
(potash-soda mica) + 14H,0. 

At Rothschénberg, in Saxony, a phyllite is altered into a rock com- 
posed of muscovite, biotite, and quartz ; analyses show the presence of 
more free silica in the phyllite than in the altered rock, so that here 
biotite has been produced from chlorite and quartz, the potassium 
having been supplied by the muscovite. From chlorite or muscovite 
with quartz, cordierite may be produced. L. J. S. 


Meteoric Iron. By Emm W. Conen (Ann. k. k. naturhist. Hof- 
museums Wien, 1897, 12, 42—62).—New analyses of the Nennt- 
mannsdorf (Saxony), Lion River (S. Africa), Prambanan (Java), and 
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Chesterville (S. Carolina) irons gave the results under I, II, III and 
IV respectively ; these differ from previous analyses in showing the 
presence of cobalt. It is pointed out that in octahedral irons, as in 
Lion River and Prambanan, the amount of Ni+Co is 8—11 per cent. 
The Zacatecas (Mexico) iron gave analysis V ; in the hydrochloric 
acid residue, there is an undetermined phosphide of nickel containing a 
relatively large amount of copper and but little iron. The minera- 
logical composition of this iron is given as 
Nickel- Schreiber- Daubrée- Chromite Nickel Undet. 
iron. site.  Troilite. lite. and silicate. Carbon. phosphide? residue. 


94°34 354 0°26 0°10 0°21 0°03 1:08 0-44 


A new analysis of rhabdite from the See-Lisgen iron (compare 
Abstr., 1897, ii, 57) gave VI, from which (Fe,Ni,Co):P = 3°109:1. 
The Bischtiibe (Russia) iron has the mineralogical composition, 


Nickel-iron Chromite Undet. 
Nickel-iron. phosphide. Carbon. and silicate. residue. 


96°97 2°52 0:09 0-01 0°41 


The schreibersite, together with a little rhabdite from this iron, gave 
analysis VII, agreeing with (Fe,Ni,Co),P, and the flexible plates of 
tenite gave VIII. The present results differ considerably from 
Kislakowsky’s (Abstr., 1892, 418), who found 17°90 per cent. of olivine 
and anorthite. 

A new analysis of cohenite from the Wichita Co. (Texas) iron gavé, 
after deducting about 8 per cent. of schreibersite, the results under IX, 
agreeing with the formula (Co,Ni,Fe),C ; the variations shown in 
previous analyses are to be explained by the presence of teenite. 

An iron carbide from the telluric iron of Ovifak (Greenland) gave 
analysis X, showing it to be probably identical with the meteoric 
cohenite. 


Fe. i. Co. 

94°33 , 0°71 
92°06 ‘ 0°69 
90°03 : 0°97 
93°15 ‘ 0°73 
92°09 : 0°91 
46°32 . 0°94 
66°19 . 0°43 
62°19 ; 0°35 
90°80 : 0°16 
92°73 i 0°39 


Insol, Total: Sp. gr. 
— 100°81 7°8241 
10059 — 
10055 — 
100°04 7°8738 
10096 so — 
10115 — 
10074 — 
100°11 _— 
100°00 7°3236 
100°00 
L. J. 8. 
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Physiological Chemistry. 


Metabolism during Muscular Work in Dogs. By NatHan 
Zuniz (Pfliiger’s Archiv., 1897, 68, 191—211).—Al] mammals hitherto 
investigated need, in normal work, nearly the same amount of chemical 
energy per work unit, somewhat more than a third of the available 
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energy appearing as external work, whilst the remainder is changed into 
heat. In pulling work, the useful effect of the transformed energy is 
somewhat smaller than in climbing, and diminishes with increase of 
work. The horizontal movements of the animal’s own body require, 
for equal weights moved through the same distance, somuch the more 
work the smaller the animal is. The relationship between the work 
and the transformation of energy is nearly proportional to the super- 
ficial area of the body. W. Dz. Hz. 


Solubility of Paracasein in Artificial Gastric Juice. By W. 
LinDEMANN (Virchow’s Archiv., 1897, 149, 51—65).—Previous re- 
searches on caseinogen (here called casein) have shown that the 
residue obtained on gastric digestion is small, and with excess of 
gastric juice is absent (Salkowski). 

In the present investigation, casein (here called paracasein) was ew- 
ployed, and the powdered proteid subjected to the action of gastric 
juice (in some experiments, however, it was previously dissolved in a 
minimal quantity of alkali) ; a residue was found in all cases, varying 
from 0°15 to 10°07 of the substance taken, but the percentage usually 
obtained was 3 or 4. Casein is, therefore, less digestible than caseinogen ; 
the residue is smaller the larger the amount of digesting fluid employed ; 
the quantity of acid in the mixture has some influence, but the duration 
of the digestion beyond 24 hours has none. W. Dz H. 


Origin of Fat from Proteid. By Epuarp Priiicer (Pfliger’s 
Archiv., 1897, 68, 176—190).—A further polemical contribution to a 


much discussed subject ; the author does not believe in the origin of 
fat from proteid, and seeks to show from the experiments of those 


workers who do believe in it, that their conclusions are incorrect. 
W. Dz. H. 


Fat of Muscle: Estimation of Fat in Animal Substances. 
By Exty Boepanow (Pfliiger’s Archiv., 1897, 68, 408—430 ; 431—433). 
—The principal point made out is that, in the later extractions of 
muscle with ether, the fat obtained is different from that obtained in 
the first extracts, and that the fat obtained last is very rich in free 
fatty acids; this confirms the observations of Dormeyer, who used 
an entirely different method. The method here used is explained at 
full length, with wood-cuts of the apparatus employed. 

Extraction of animal tissues with ether does not, however, extract 
all the fat; more goes into solution on subsequent extraction with 
boiling 90 per cent. alcohol. The largest yield is obtained by a five 
days extraction with alcohol in a Soxhlet’s apparatus, after the 
finely divided material has been allowed to remain a day under ether. 
The experiments in this direction are not complete, but it is hoped that 
this simple method will give results equally trustworthy with those 
obtained by Dormeyer’s more complicated process. W. Dz. H. 


Biological History of Phosphates. By Lioroip Joxiy (Compt. 
rend., 1897, 125, 538—539).—The ordinary molybdic acid solution in 
dilute nitric acid serves for the detection of phosphates in animal 
tissues, to which, if they contain phosphoric acid or its salts, a yellow 
colour is imparted. No similar coloration is produced by macerating. 
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the same tissues with nitric acid of the same strength. The author's 
observations show that many tissues, even after being macerated for 
some time with dilute acetic acid or dilute nitric acid, retain phos- 
phoric acid which can be detected by means of the molybdic reagent 
in the manner indicated. It follows that the association of the tissues 
with this part of the phosphoric acid must be of a very intimate 
character. C. H. B. 


Catechol-like Substance in the Suprarenal Capsules. By 
Orto von Fwtrrux (Zeit. physiol. Chem., 1897, 24, 142—158).—This 
paper gives an account of attempts to isolate the substance which has 
been known since Vulpian’s researches to exist in the medulla of 
the suprarenal capsules and gives a greenish colour with ferric 
chloride. The author does not appear to have been any more successful 
in these attempts than his predecessors ; he describes the material as 
catechol-like, but admits that it contains nitrogen. W. D. iH. 


The Organic Ground Substance of Fish Scales. By Cari 
ToorE (GraF) Morver (Zeit. physiol. Chem., 1897, 24, 125—137).— 
The scales of various fishes were investigated, and the organic ground 
substance was found to be not wholly composed of collagen, about 
a fifth of it consisting of ‘another albuminoid named ichthylepidin, 
which differs from collagen in containing loosely united sulphur, 
from keratin in its small percentage of sulphur (1°09), and from elastin 
by its smaller resistance to chemical reagents. W. Dz. H. 


Composition of Sow’s Milk, with Special Regard to the 
Amount of Fat. By M. Perersen and Fr. Orrken (Bied. Centr., 
1897, 711—712; from Milchzeit., 1896, 665).—The examination of 
seventeen samples of sow’s milk, from Oldenburg, and of a few other 
samples, showed that the amounts of fat and dry matter are greater 
than in cow’s milk. The following percentage results are given. 
Fat, 2°4 to 12°1; dry matter (average of four samples), 20°4; proteids, 
3°8 to 53; sp. gr. (one sample only)=1°0128. The high percentage of 
fat (average of 22 samples = 6°6) is in accordance with previous results. 


N. H. J. M. 


Physiological Action of Tannin and Gallic Acid. By Ericu 
Harnack (Zeit. physiol. Chem., 1897, 24, 115—124).—By administer- 
ing to men or dogs small, medicinal doses of tannin or gallic acid, the 
quantity of gallic acid in the urine is very small, but the greater 
amount is contained in the feces. It is probable that some of the 
gallic acid which passes into the urine is decomposed, and traces of 
pyrogallol are found, if, in searching for it, the acidified urine has been 
evaporated ; if the evaporation is omitted, pyrogallol is never found. 
Pyrogallol is highly poisonous, and is not formed in the organism. 

On giving larger doses of gallic acid, more passes into the urine, 
especially if alkalis are given as well. 

By feeding on free tannin, none passes into the urine; but it is 
found after giving a freshly-prepared solution of tannin in alkali. For 
the isolation of tannin, the salting-out method by saturated sodium 
chloride solution, and precipitation by solution of gelatin or albumin 
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free from globulin, is recommended. The separation of small quantities 
of pyrogallol and gallic acid is only possible when the solubility of the 
former in boiling benzene is made use of. W. Dz. H. 


[Physiological Action of Naphthalene.] By Tazo. Kiineman 
(Virchow’s Archiv., 1897, 149, 12—22).—A number of previous 
workers have noticed that the most marked effect of the administra- 
tion of naphthalene is an opacity of the lens and other degenerative 
changes in the eye-ball. In the present research on rabbits, naphtha- 
lene dissolved in liquid paraffin was given by the stomach ; in the 
urine, phenol was found corresponding to about a tenth of the 
naphthalene given. The animals were killed at varying intervals ; in 
the early stages, an irido-cyclitis was found, which is believed to be 
the starting point of the subsequent eye-changes in the cornea, lens, 
and retina. The primary lesion is not in the retina, as Panas 
considered. W. D. H. 


Physiological Action of Eucaine B. (4-Benzoyloxy-trans- 
2:2:6-trimethylpiperidine). By Gartano Vinc1 (Virchow’s Archiv., 
1897, 149, 217—235).—The action of eucaine B. (4-benzoyloxy-trans- 
2:2:6-trimethylpiperidine) is similar to that of eucaine, previously 
described (ibid., 145), and of cocaine. Locally, it dilates the blood- 
vessels, although in smaller measure than does eucaine, and it also 
enlarges the pupil. Anesthesia is produced, as with cocaine and 
eucaine, by direct contact with the sensory nerve-endings. There is 
an action on the central nervous system, and a curare-like paralysis 
of the motor and vagus nerve-endings; this is attributed to the 
absence of the COOH group, and is not observed with eucaine and 
cocaine, which contain that group. Eucaine B has an antiseptic action ; 
it is less soluble than the other drugs, but is cheaper and an equally 
good local anesthetic. W. Dz. H. 


Chemistry of Vegetable Physiology and Agriculture. 


Nature of Fermentative Changes in Natural and Polluted 
Waters, and in Artificial Solutions, as Indicated by the Com- 
position of the Dissolved Gases. Part IV. Humus: Its 
Formation and Influence in Nitrification. By Watrer E. 
Avengy (7'rans. Roy. Dublin Soc., 1897, [ii], 6, 269—281. Compare 
Abstr., 1896, ii, 322).—The author gives reasons for adopting the 
terms, carbon oxidation and nitrogen oxidation or nitrification, to 
respectively denote the two stages by which organic substances succes- 
sively undergo complete aérobie bacterial fermentation in waters. 
With the adoption of these terms, the author proposes the classification 
of all fermentable substances into (1) carbon-oxidisable substances, or 
all fermentable organic substances which have not undergone carbon- 
oxidation ; and (2) nitrifiable substances, or ammonium compounds, 
and organic compounds which have suffered carbon-oxidation. 

The author has described the changes which result from these two 
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stages of fermentation, in his previous communication. The object of 
the experiments now recorded has been to ascertain the fermentative 
properties of the humus of ordinary cultivated soils, and thereby to 
complete the information already published (/oc. cit.) on the fermenta- 
tive properties of the nitrifiable organic substances which are to be 
found in natural waters. 

The humus employed in these experiments was obtained from a large 
heap of wet refuse matter, which consisted of the solid matters that had 
been separated from sewage and mixed with freshly precipitated man- 
ganese peroxide in about equal proportions. The heap was allowed to 
ferment for about three months, at the expiration of which time the 
peroxide was found to be completely reduced and converted into manga- 
nese carbonate. The organic matters, which at this time amounted to 
about 8 per cent. of the air-dried mass, were also found to have under- 
gone a practically complete first-stage fermentation or carbon oxidation, 
and to have all the properties of the humus of ordinary cultivated soil. 

That the reduction of the peroxide to carbonate of manganese can 
be brought about by bacterial fermentation, has been shown by 
McWeeney, who found that, when freshly precipitated manganese 
peroxide was kept in sterilised liquid media, it remained unchanged, 
but that when the same media were seeded with small pieces of the 
fermented refuse matters above referred to, a rapid and abundant 
growth of living organisms ensued, and the complete reduction of the 
peroxide to carbonate quickly followed. 

The author records a number of experiments with this humus, which 
show that it possesses fermentative properties similar to those which 
he has already shown peaty colouring matters and fermented organic 
matters to possess, the most characteristic property of which is to 
determine the nitric fermentation of ammonium compounds. 

The possible changes which nitrifiable substances, to be met with in 
natural waters, may undergo are summarised as follows. 

1. When the nitrifiable organic substances are freshly formed, and 
are present in comparatively large quantity in a water, the formation 
of a volume of carbonic anhydride, in proportion to the volume 
of oxygen consumed, and the formation also of a quantity of nitrous 
or of nitric acid, or of both, but in small quantities, may attend the 
earliest stage of fermentative change they may undergo. 

2. At subsequent stages, the volume of carbonic anhydride formed 
is not so large, and the quantity of inorganic nitrogen products, nitrous 
or nitric acid, becomes more marked, in proportion to the oxygen 
consumed. 

3. At a still later stage, at the completion of which all the ammonia 
becomes fermented, little or no carbonic anhydride may be formed, 
but, on the contrary, a little may become “ fixed”; the inorganic 
nitrogen product consists then of nitric acid solely. 

4, When little or no ammonia is present, freshly formed nitrifiable 
organic matters may undergo at first a slow change, during the first 
steps of which distinct amounts of carbonic anhydride and of oxygen 
may be formed and consumed, respectively ; small quantities of nitric 
acid are formed at the same time. 

5. But, after these earlier steps of change, the fermentation becomes 
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slower, and finally so slow as to be scarcely appreciable ; still, the results 
are the formation of carbonic anhydride and nitric acid, and the con- 
sumption of a proportionately small volume of oxygen. W.E, A. 


Fermentation Phenomena. By A.Frrep STAVENHAGEN (Ber., 
1897, 30, 2422—2433).—A solution prepared from yeast by Buchner’s 
method (Abstr., 1897, ii, 154), but filtered through a Chamberland filter, 
was found to be perfectly sterile and possessed all the properties of that 
prepared by Buchner, except that it did not cause the slightest fer- 
mentation with cane-sugar, glucose, or milk-sugar. The author con- 
siders that the acknowledged presence of micro-organisms in the 
solution obtained by Buchner is sufficient to invalidate his experiments 
on the fermentation of sugar without yeast cells. A. H. 


Chemical Characteristics of the Woody Matter of the Oak. 
By Paut Merzcrr (Bied. Centr., 1897, 26, 678—679 ; from IJnaug. 
Diss. Munich, Heilbronn, 1896).—The sap-wood and heart-wood of oak 
both contain the same tannin, the composition of which agrees fairly 
well with Béttinger’s formula, C,,H,,0,,. The tannin of the bark, 
however, seems to be present in a partly decomposed condition, and to 
contain phlobaphen. Both tannins must be considered as glucosides, 
as they are converted by boiling with dilute acids into phlobaphen, 
gallic acid, and glucose. Phlobaphen, C,,H,,0,,, is capable of taking 
up twelve acetyl groups. 

Free gallic acid was found in the bark, sap-wood, and heart-wood of 

all ages. All three parts of the wood contain the same fats (the 
glycerol ethers of palmitic, stearic, cerotic, and oleic acids), oxalic, 
malic, and tartaric acids, cholesterol, cane-sugar, and pentosans. 
Starch occurs in the sap-wood and in the heart-wood, but not in the 
bark. 
The amount of ash in the bark decreased from the root to the top, 
but increased in the sap-wood and heart-wood. The phosphoric acid in 
the bark increased towards the top, but diminished in the sap-wood 
and heart-wood ; there was only an increase of phosphoric acid in the 
sap-wood of the newest shoots. Chlorine could not be detected in any 
of the ashes. N. H. J. M. 


Effect of Humus on the Percentage of Nitrogen in Oats. By 
Harvey W. Wi ery (Landw. Versuchs.-Stat., 1897, 49, 193—202).—A 
number of experiments, extending over three years, are described, in 
which oats were grown in large pots containing peaty soil, without 
manures and with a variety of manures. The soil contained, on the 
average, less than 10 per cent. of mineral matter, over 2°5 per cent. of 
nitrogen, and very little potash and phosphoric acid. The best of the 
soils employed was free from nitrifying organisms, but contained 
ammonia organisms in a fairly active condition. 

The most striking result obtained was the high percentage of nitro- 
gen in the produce, amounting to about 25 per cent. more than is 
found in oats grown on ordinary arable land. This increase is mainly 
in amide nitrogen and not in proteid nitrogen, and is, at least in part, 
due to direct absorption, from the soil, of nitrogenous matter which has 
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not been nitrified. The following average results show the total and 
amide nitrogen of the produce. 
Grain and chaff. Straw. Roots. 
Total N. N. asamides. Total N. N.as amides, Total N. -N. as amides. 
2°63 0°35 1-99 0°70 1°45 0°32 


The amount of proteid nitrogen remained within the limits of the 
usual amounts obtained on ordinary soil. 

Potash and nitrogenous manure, in the amounts applied, had no 
appreciable effect on the amount of produce. Phosphates raised the 
yield and, at the same time, lowered the percentage of nitrogen, 
probably owing to the increased crop rather than to any injurious 
action of the phosphates. 

The three phosphatic manures employed (Florida phosphate, basic 
slag, and superphosphate) had almost the same effect on the amount of 
produce. N. H. J. M. 


Analytical Chemistry. 


Use of the Electrometer as Indicator in the Titration of 
Acids and Bases. By WitHeLm Borrerr (Zeit. physikal. Chem., 
1897, 24, 253—301).—Behrend (Abstr., 1893, ii, 387) ‘has shown 
that an electrometer may be used to determine the end point in 
mercury titrations, a chain being employed of the type: mercury | mer- 
curous nitrate | mercurous nitrate | mercury. The author shows that 
a similar method may be used in the titration of ucids and bases, if a 
hydrogen electrode be employed, the form used by the author being 
made of gold electrolytically coated with palladium, the E. M. F. being 
determined by the aid of a capillary electrometer and a Clark or 
Weston normal cell. Titrations were made of solutions of hydrochloric, 
isobutyric, tartaric, phosphoric, arsenic, and carbonic acids, and of 
sodium hydroxide, aniline, ammonia, and a mixture of sodium hydroxide 
with benzylamine. The E. M. F. was found, after the addition of each 
c.c, of the neutralising liquid, and in a second experiment after each 
drop, in the neighbourhood of the point of neutralisation. Curves are 
constructed with the number of c.c. added as ordinates, and the E. M. F. 
as abscisse, The form of the curve depends on the dissociation con- 
stant of the acid, but in all cases it ascends, at first slowly, then very 
rapidly, then again slowly, an almost vertical part indicating the 
neutral point. In all the cases considered, the form of the curve is 
the same as that obtained theoretically from the equation 

a = 0°0002T.logC,/C,, 
where C, and C, are the ion concentrations of the hydrogen, although 
the absolute values of the E. M. F. may not agree always with those 
obtained from the curve. For the weak acids, the method is also 
available, whilst with phosphoric and arsenic acids the points corre- 
sponding with the formation of the compounds NaH,PO, and Na,HPO, 
and the corresponding arsenic salts are indicated. With arsenious 
and boric acids, the point where one-third of the hydrogen is displaced 
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is seen on the curve. The availability of the method for weak organic 
acids is also proved, and the author points out that the agreement of the 
results with the theoretical deductions may be also taken as a further 
proof of the validity of the theory. L. M. J. 

Hstimation of Perchlorate in Sodium Nitrate. By F. WintTeLrr 
(Chem. Zeit., 1897, 21, 75—76).—Ten grams of the sample of “Chili 
saltpetre ” is introduced into a tube containing 10 c.c. of fuming nitric 
acid anda little silver nitrate. The tube is then sealed and heated for 5 
hours at 230°. The silver chloride thus formed is afterwards weighed. 

Any chlorine existing as chloride or chlorate must be determined 
and allowed for. L. DE K. 

Separation of Bromine from Mixtures of Bromides and 
Chlorides. By Henri Bausiany and Pau Rivas (Compt. rend., 
1897, 125, 527—530).—When bromine is liberated from dissolved 
bromides by the action of cupric sulphate and potassium permanganate, 
the collection and direct estimation of the bromine is difficult. Dis- 
tillation with water vapour is inconvenient, owing to the large volume 
of condensed liquid, but the bromine can readily be carried over in a 
current of air and absorbed in a dilute solution of an alkali. The salt 
to be analysed and the copper sulphate are dissolved in a flask with a 
neck 160 mm. long, and the permanganate is then added. The con- 
denser tube and the tube carrying the current of air pass through a 
stopper which is ground into the neck of the flask. The alkali solution 
(3 or 5 per cent.) is contained in an inclined absorption tube consisting 
of a series of bulbs connected by short, narrow tubes and the absorption 
is complete even when 2250 c.c. of air per minute is passed through 
the liquid in the flask from a tube 3 mm. in diameter. The liquid in 
the flask may be heated by means of a water bath to any desired tem- 
perature, and, in order to compensate for evaporation, the air may first 
be saturated with water vapour by bubbling it through water contained 
in a flask heated in the same water bath. 

When all the bromine has been expelled and absorbed, the liquid in 
the absorption tube is mixed with some sulphurous acid, then with 
silver nitrate solution, and finally with nitric acid in moderately large 
excess ; the liquid is boiled for some time, and the precipitated silver 
salt dealt with in the usual way. C. H. B. 


Estimation of Sulphur in Iron. By Orro Hertine (Chem. Zeit., 
1897, 21, 87).—The author states that the results obtained by 
Wiborgk’s colorimetric process are untrustworthy, as the quantity 
directed to be taken for analysis is far too small. The best results 
are obtained by Wood’s cadmium process, the sulphur in the cadmium 
precipitate being titrated by means of iodine. 

De Koninck’s proposal of adding a little stannous chloride when 
dissolving the sample in hydrochloric acid, so as to prevent oxidation 
of the hydrogen sulphide, is considered by the author to be superfluous, 
although it must be admitted that the action proceeds in a more 
steady and regular way (Abstr., 1895, ii, 528). L. DE K. 


Estimation of Sulphur in Pyrites by means of Sodium 
Dioxide. By Cuartzs Guaser (Chem. Zeit., 1897, 21, 40—41).— 
When pyrites is oxidised by heating it with sodium dioxide, the melt, 
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on being treated with water, sometimes deposits a blackish powder 
which contains ferrous sulphide. The author now states that, in 
such a case, the experiment need not be rejected ; it is only necessary 
to add a little more of the sodium dioxide to ensure complete 
oxidation. 

When testing pyrites rich in sulphur, there is no necessity for 
rendering the silica insoluble before precipitating with barium chloride, 
but excess of the latter should be avoided. L. DE K. 


Estimation of Mixed Sulphides, Sulphites, Sulphates, and 
Thiosulphates. By Frep W. Ricnarpson and Henry E. Aykroyp 
(J. Soc. Chem. Ind., 15, 171—173).—One portion of the solution is 
devoted to the estimation of sulphates, the neutral solution having been 
acidified with 5 grams of tartaric acid,is precipitated in- the cold by 
barium chloride; the thiosulphates remain undecomposed, and the 
precipitate contains only some barium sulphate with some sulphite, the 
latter being removed by treatment with hot dilute hydrochloric acid and 
washing with hot water. From another portion of the solution, the 
sulphides are precipitated by ammoniacal zine chloride. The filtrate 
from the zinc sulphide is then coloured with methyl-orange, and N/10 
sulphuric acid run in until the change in the indicator shows that 
the sodium sulphite has been converted into sodium hydrogen sulphite. 
The mixture is now made up to a known volume and employed for 
titrating a measured quantity of N/10 iodine solution, after which the 
acidity developed is ascertained by titration with N/10 sodium 


hydroxide. In accordance with the equation NaHSO,+ H,0+1,= 
NaHSO,+2HI, each molecule of sodium sulphite originally present 
will require three molecules of sodium hydroxide to restore neutrality. 
The excess of iodine above that consumed by the sulphite is calculated 
into thiosulphate. The results obtained in analysing a solution of 
known composition were very close. M. J.8. 


Estimation of Phosphorus in Iron and Steel. By Orro 
Hertina (Chem. Zeit., 1897, 21, 138—139).—The author did not get 
satisfactory results with Carnot’s method of direct weighing of the 
molybdate precipitate ; moreover, no better results were obtained with 
Mauermann’s process, in which the precipitate is dissolved in standard 
ammonia and the excess titrated with standard acid, using corallin as 
indicator. A: colorimetric method proposed by Namias, based on the blue 
coloration developed when dissolving the yellow precipitate in sodium 
thiosulphate, gives good results, but offers no special advantage over 
Emmerton’s permanganate process. 

The latter process has been slightly modified by the author. One gram 
of pig-iron is dissolved in 50 c.c. of nitric acid of 1/135 sp. gr., heated to 
boiling, and mixed with 20 c.c. of a solution of potassium permanganate 
(8 grams per litre) ; after boiling for 2 minutes, a saturated solution of 
ammonium oxalate is added drop by drop until the brown manganese 
precipitate has redissolved. After boiling for another 2 minutes, 5 c.c. 
of nitric acid of sp. gr. 1°42 is added, the liquid filtered, and the 
Insoluble matter washed twice with hot water; as soon as the 
temperature has fallen to 65°, the liquid is poured into a beaker 
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containing 100 c.c. of molybdate solution, heated at 60°, and well 
stirred. The precipitation of the phosphoric acid is complete in 15 
minutes ; the bulk of the liquid is now poured off, and the precipitate 
washed on a filter with acid ammonium sulphate solution (10 grams 
ammonium sulphate, and 20 cc. of sulphuric acid in 1 litre of water) 
until all the iron is removed. The precipitate is then dissolved off the 
filter by means of dilute ammonia, and filtered into an Erlenmeyer 
flask containing 10 grams of granulated zinc; dilute sulphuric acid 
(1 : 2) is added in excess, and the whole heated for 8 minutes. It is 
then filtered through a quick filter containing a few pieces of zinc, and 
the filtrate at once titrated with permanganate; the strength of the 
permanganate expressed in iron, multiplied by 0:0164, represents the 
phosphorus. When testing wrought iron or steel, 5 grams of the 
sample is dissolved in 90 c.c. of nitric acid of 1°135 sp. gr., and 10 cc. 
acid of 1°42 sp. gr. is afterwards added. L, pa K, 


Estimation of Citrate-Soluble Phosphoric Acid in Basic- 
Slags. By O. Borrower (Chem. Zeit., 1897, 21, 168—169).—The 
author states that, if the solution of the basic-slag in Werner's 
ammonium citrate solution is mixed with a sufficiency of magnesium 
mixture and well agitated in a shaking apparatus for half an hour, 
the precipitation of the phosphoric acid is complete. If, however, the 
liquid is not then at once filtered, a gradual separation of silica will 
take place and the results will be untrustworthy. L. pe K. 


Detection of Carbamic Acid. By Pierre Notr (Zeit. physiol. 
Chem., 1897, 23, 505—520).—The author shows that “(1.) Normal 
ammonium carbonate, or a mixture of ammonium chloride and 
sodium carbonate, yields a considerable quantity of carbamic acid 
when treated by Drechsel’s method. (2.) The same is true of am- 
monium hydrogen carbonate, or a mixture of pure sodium hydrogen 
carbonate and ammonium chloride. (3.) An aqueous solution of free 
carbonic acid and ammonium chloride gives a similar result. (4.) 
Instead of ammonium chloride, other ammonium salts can be used ; 
for example, the nitrate, oxalate, or acetate.” Both dilute (1 : 600) 
and comparatively concentrated solutions were experimented with. 
The presence of carbamic acid was detected by shaking, preferably at 
0°, first with a little lime, and again after adding calcium chloride; 
the liquid was now either filtered and sealed up in a glass tube, when 
the gradual appearance of a turbidity indicated the presence of calcium 
carbamate, or it was filtered into alcohol, the residue digested with 
ammonia, and the extract also filtered into alcohol, the precipitate that 
formed in the alcoholic liquid being examined after the lapse of half 
an hour, to see whether it had the characteristic form of calcium 
carbamate. It is concluded “that not only the reactions of carbamic 
acid, but calcium carbamate itself, will be obtained by Drechsel’s 
method, wherever ammonium carbonate is present in solution, or free 
carbonic acid side by side with an ammonium salt.” A quantitative 
estimation is only possible when it is a solution of the calcium salt 
that is being dealt with; the amount of ammonium carbamate 
present in an alkaline solution is purely a matter of chemical equ- 
librium. C. F. B. 
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Estimation of Free Alkali and Alkali Carbonate in Soaps, 
with and without the use of Alcohol. By Wititiam WALTKE 
(Chem. Zeit., 1897, 21, 137).—The author states that soap should not 
be dried before extracting with alcohol, as the caustic alkali is then 
to a serious extent converted into carbonate by the carbonic anhydride 
from the air. Better results are obtained by dissolving 5 grams of 
the sample in 75 c.c. of absolute alcohol contained in an Erlenmeyer 
flask fitted with a soda-lime tube to prevent carbonic anhydride from 
entering the flask ; after dissolution has been completed by the aid of 
a gentle heat, the liquid is filtered inside a water oven, the insoluble 
matter washed a few times with hot absolute alcohol, and the free 
alkali then titrated with N/10 sulphuric acid, using phenolphthalein 
as indieator. To estimate any alkali carbonate, the insoluble residue 
is dissolved in cold water, and also titrated with the acid, this time 
using methyl-orange as indicator. 

The estimations may also be made without using alcohol. The free 
alkali can be estimated by dissolving 5 grams of the sample in 250 c.c. 
of hot water freefrom carbonic anhydride, and pouring this solution 
slowly into 100 c.c. of a 5 per cent. solution of barium chloride. The 
free alkali in the filtrate is then titrated as before. Another 5 grams 
of soap is then dissolved in 15 c.c. of water and nearly dried on a sand 
bath with constant stirring, passing a current of carbonic anhydride over 
the mass all the time. After drying at 110°, the residue is weighed 
to ascertain the amount of moisture ; the carbonic anhydride is then 
estimated by means of a Geissler’s apparatus, and after allowing for 
the amount absorbed by the free alkali, the difference is calculated into 
alkali carbonate. L. pE K. 


Estimation of Silver in Silver Plating Solutions. By T. J. 
Baker (Chem. News, 1897, '76, 167).—Weighing the precipitate ob- 
tained with hydrochloric acid, also fusing the impure silver chloride 
with sodium carbonate and nitre, give unsatisfactory results ; therefore, 
the author boils about 50 c.c. of the solution with a slight excess of 
nitric acid, filters, washes, and dries the precipitate, wraps it and the 
filter ash together in assay lead, and then cupels. D. A. L. 


Separate Estimation of Alumina and Iron Oxide in Phos- 
phates. By F. Licntscuiace (Chem. Zeit., 1897, 21, 264—265).— 
Two grams of the sample is fused with 8 grams of sodium carbonate 
for 20 minutes, then quickly cooled, and the product, which can 
readily be detached from the platinum crucible, is put into a beaker, the 
crucibe being rinsed with dilute hydrochloric acid, which is then used to 
dissolve the melt. When the latter is completely dissolved, the solution 
is neutralised in a 200 c.c. flask with aqueous soda, heated to boiling, 
30 c.c. of a 20 per cent. solution of aqueous soda is added, and the 
whole heated for 15 minutes. When cold, the liquid is made up to the 
mark, and 75 c.c. is poured off through a quick filter ; as soon as 
50 c.c, has collected, it is mixed with excess of hydrochloric acid, a few 
drops of sodium phosphate solution are added, and, after boiling, the 
alumina is precipitated as phosphate by adding a very slight excess of 
ammonia. 

The residue on the filter is dissolved in hydrochloric acid, which is 
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then added to the contents of the flask ; after adding some more acid, 
the liquid is introduced into a 500 c.c. flask and the iron reduced at 
70° by means of zinc. When cold, the liquid is made up to the mark, 
and the titration proceeded with as Fresenius directs. L. DE K. 


Estimation of Manganese in Steel and Iron. By Leopo.p 
ScHneiwER (Chem. Zeit., 1897, 21, 41).—The sample is dissolved in 
nitric acid, and the solution, diluted with twice its volume of water, is 
boiled and mixed with pure lead peroxide, when the manganese is 
instantly oxidised to permanganic acid. After filtering through as- 
bestos, the filtrate is titrated with a standard solution of hydrogen per- 
oxide until colourless. The hydrogen peroxide solution is standardised 
against a known weight of potassium permanganate dissolved in dilute 
nitric acid. L. DE K. 


Estimation of Chromium in Chrome Ore and Ferrochro- 
mium. By Ernest H. Saniter (J. Soc. Chem. Ind., 15, 155—158), 
—This paper is partly controversial. The author has modified Clark’s 
process (Trans., 1893, 1079) and claims, in opposition to Rideal and 
Rosenblum (J. Soc. Chem. Ind., 14, 1017), that chrome ore ground 
only “ moderately finely’ in an agate mortar can be completely de- 
composed in 3 minutes. A nickel capsule 2 inches wide and 1 
inch deep is used. 05 gram of the chrome ore and 3 grams of sodium 
dioxide are mixed in the capsule, which is then held by tongs in a 
Bunsen flame. As soon as the mass begins to melt, a circular motion 
is given to the capsule to prevent the ore from settling. The tempera- 
ture should be just below a visible red. When cold, the capsule is 
placed in a large basin and filled with cold water, and after the melt 
has dissolved it is rinsed with hot water. The solution, diluted to 
about 300 ¢.c. with hot water, is then coloured pink by adding 
potassium permanganate ; 100 c.c. of dilute hydrochloric acid (1 : 1) is 
now gradually added, and the solution boiled until clear ; 150 c.c. 
more hot water is added and the boiling continued for 10 minutes, by 
which time all chlorine is expelled. The cooled solution, now measur- 
ing 500 c.c., is titrated with ferrous sulphate and dichromate. At this 
dilution, the nickel present, derived from the nickel capsule used, does 
not interfere with the titration. 

Ferrochromium is crushed until the whole sample passes through 
sieve of 10,000 meshes to the square inch, For 0°3—0°5 gram of sub- 
stance, 4 grams of sodium dioxide and 0°75 gram of barium peroxide 
are taken, and the process is the same as before, except that a larger 
quantity of potassium permanganate is added, to prevent reduction of 
chromate by the barium peroxide. 

{SamueL Ripeat and Siemunp G. RosEnBium], criticising the paper; 
state that they were unable to get complete decomposition in one fusion 
unless the chrome ore was very finely ground ; that some sodium dioxide 
always remained at the end of the fusion and reduced some chromate 
on acidifying unless previously decomposed by boiling, for which 10 
minutes sufficed ; that the addition of barium peroxide is both useless 
and a source of complications, and that it is better to filter from nickel 
oxide than to trust to dilution for masking the brown colour it gives 
with ferricyanide. b 
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Estimation of Chromium in Ferrochrome and Chromium 
Steel. By Jos. Spiizer and A. Brenner (Chem. Zeit., 1897, ii, 3—4). 
—Assay of Ferrochrome.—0'35 gram of the finely powdered sample 
mixed in a hemispherical silver dish with 2 grams of dry powdered 
sodium hydroxide and covered with 4 grams of sodium dioxide, is 
heated until the mixture begins to melt, when, as a consequence of the 
strong chemical action, the whole mass soon becomes liquefied. The 
dish is then again heated for 10 minutes over a powerful burner, and 
5 grams of sodium dioxide is cautiously added, stirring all the while 
with a silver spatule. After heating for 30 minutes more, another 
5 grams of sodium dioxide is added and the heating continued for 
20 minutes, when a final 5 grams of the dioxide is added. 

When cold, the silver basin is placed in a deep porcelain dish and 
filled with water ; when the lixiviation is completed, which takes a few 
minutes only, the silver dish is lifted out and well rinsed with hot 
water. A brisk current of carbonic anhydride is then passed through 
the liquid for half an hour, the whole allowed to cool, introduced into 
a litre measure, and made up to the mark with water. After shaking 
and filtering, 250 c.c. is taken and the chromic acid titrated by 
Schwarz’s method. If the solution of the melt appears green, it is 
advisable to add first a few c.c. of potassium permanganate solution, 
and then some more sodium dioxide, when a pure yellow liquid will be 
obtained, 

Assay of Chrome-steel—Two grams of the sample is dissolved in 
20 c.c. of warm hydrochloric acid contained in a porcelain dish, 10 c.c. 
of dilute sulphuric acid (1:1) is added, and the whole evaporated to 
dryness ; the residue is then transferred to a hemispherical silver dish 
and heated with 2 grams of sodium hydroxide and 5 grams of sodium 
dioxide, until the sulphates are decomposed and the mass begins to 
cake. A strong heat is now applied and another 5 grams of the 
dioxide is added. When the mass begins to fuse, it is well stirred 
with a silver spatula, and after 20 minutes another 5 grams of sodium 
dioxide is added ; after another 20 minutes, when the oxidation is com- 
plete, a further addition of 5 grams of the soda is made and the mass 
is allowed to cool. The melt is then extracted as in the former case, 
but the liquid is made up to 500 c.c. only, and 250 c.c. of the filtrate 
{1 gram of sample) is taken for the titration of the chromium, In 
this case, the authors prefer titrating according to Zulkowsky’s 
method ; the liquid is put into a long, narrow beaker, mixed with 
10 c.c. of a 10 per cent. solution of potassium iodide, and acidified with 
pure hydrochloric acid. To another beaker containing 20 c.c. of a 
solution of potassium dichromate (0°9833 gram per litre), 250 c.c. of 
water is added, then 10 c.c. of a 10 per cent. solution of potassium 
iodide and a little hydrochloric acid. After being left for 15 minutes 
in a dark place, both liquids are titrated with solution of sodium thio- 
sulphate containing 4°96 grams of the salt per litre. The amount of 
chromium being known in the one solution, the quantity contained in 
the other is readily calculated. L. ve K. 


Estimation of Nickel in Nickel-steel. By Jos. Spttuer (Chem. 
4eit., 1897, 21, 243—244).—If the samples contain at least 1 per 
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cent. of nickel, the amount may be tolerably accurately estimated by 
dissolving 2 grams in 60 c.c. of nitric acid of sp. gr. 1:2, boiling until 
the nitrous fumes are expelled, and precipitating the iron by adding 
an emulsion of zine oxide; the green filtrate is then collected in a 
suitable colorimeter, which may be improvised by using a beaker of 
about 7 cm. diameter placed on white glazed paper. 

In a similar beaker is placed the filtrate obtained by dissolving 
2 grams of a standard sample of nickel steel, removing the iron as 
before ; on comparing the tints, the amount of nickel in the commercial 
sample can readily be estimated. L. ve K, 


Separations with Alkali Acetates. II. Nickel from Iron. 
III. Cobalt and Manganese from Iron. By Harry Brear.ey 
(Chem. News, 1897, '76, 49—51, 165—167. Compare Abstr., 1896, 
ii, 676).—Nickel from Iron.—The substance is dissolved in hydrochloric 
acid and oxidised with nitric acid, or, if only a small quantity, or no 
carbon is present, it is dissolved in nitric acid directly, diluted, cooled, 
an alkali carbonate added until a slight permanent precipitate is 
formed, and then 10 c.c. of acetic acid. The liquid is diluted to about 
a litre with hot or cold water, 10 to 12 cc. of ammonium (sodium) 
acetate solution added for each gram of iron in solution, adding more if 
no turbidity appears on heating to near the boiling point. If turbidity 
appears too soon, the heating is stopped when the precipitate becomes 
flocculent and the solution nearly colourless, and if the precipitation 
is slow after the turbidity has appeared at the boiling point, the 
heating is prolonged. An aliquot part of the liquid is filtered through 
asbestos, cooled, neutralised, a measured quantity of dilute ammonia 
added, ard the liquid then titrated with potassium cyanide and silver 
iodide. For a rapid result, or when there is sufficient ferric hydroxide to 
interfere, excess of cyanide is run in, the liquid filtered through 
asbestos, and titrated back with silver nitrate. By using ammonia 
salts, as much as 0°8 gram of nickel to 1 gram of iron may be 
estimated ; the usual small amounts of manganese or chromium do 
not matter, but copper and larger amounts of manganese, chromium 
and aluminium must be removed. Large quantities of ammonia cause 
error, but the acetate, chloride, and nitrate do not do so appreciably. 
The last two, however, lessen the amount of alkali required to 
neutralise the iron solution and lower the temperature at which 
turbidity appears and also deepen it ; whereas the sulphate, chloride, 
and nitrate lessen the turbidity in the order given. Artificial alizarin 
can be used as an indicator when neutralising the free acid ; it gives 
a purple coloration in the presence of silver iodide, which changes to 
pink when the latter is dissolved. 

Cobalt and iron can be separated as in the preceding case of nickel ; 
its presence in the solution causes a variable and transitory darkening 
on the addition of cyanide, and, moreover, the silver iodide dissolves 
before all the cobalt is saturated. Therefore, the titration has to be 
modified, and the cyanide, which is standardised with cobalt in this case, 
is run in in excess and after a while titrated back with silver nitrate. 

In manganese separations, and, in fact, in all these separations, the 
acetates should be used as sparingly as possible. Dp. A. L 


-— oe awe” 


- OO - OS -e~ ce TD 


e- 


Se Se Vw eS FF SS a FS 


ANALYTICAL CHEMISTRY, 97 


Analysis of Alloys of Tin, Antimony, and Copper. By 
Gustave W. TuHompson (J. Soc. Chem. Ind., 15, 179—182).—Com- 
mercial alloys of the above metals frequently contain, in addition, 
phosphorus, arsenic, bismuth, cadmium, nickel, and cobalt. The course 
of the analysis will naturally be modified by the absence of one or 
more of the metals, but the following method applies to cases where 
all are present. The alloy (1 gram) is dissolved in 100 c.c. of a solu- 
tion made up as follows :—20 grams of potassium chloride in 500 c.c. 
of water, 400 c.c. of concentrated hydrochloric acid, 100 c.c. of nitric 
acid of 1°4 sp. gr. After concentrating to 50 c.c., the solution is 
cooled, precipitation of the lead chloride is completed by adding 
2 vols. of 95 per cent. alcohol, and the precipitate, after being washed 
with a mixture of alcohol and hydrochloric acid (4:1), is dissolved 
in ammonium acetate, precipitated as chromate, and weighed. The 
filtrate from the lead chloride is evaporated to dryness, heated for 
20 minutes with 10 c.c. of potassium hydroxide (1:5) and 20 c.c. of 
3 per cent. hydrogen peroxide (the object of which is to prevent 
separation of sulphur with the antimony sulphide), then mixed with 
10 grams of ammonium oxalate, 10 grams of oxalic acid, and 200 c.c. 
of water, and treated with hydrogen sulphide for 45 minutes at a 
nearly boiling temperature; this precipitates copper and antimony 
(also bismuth, cadmium, and partially nickel and cobalt), but leaves the 
tin in solution. After expelling hydrogen sulphide from the filtrate, 
the tin (with traces of nickel and cobalt, and also of iron, if present) 
is precipitated by electrolysing the solution for 12 hours with a current 
of 0:5 ampére. The copper and antimony sulphides are separated by 
heating with potassium hydroxide, the copper is converted into 
nitrate and titrated with potassium cyanide in ammoniacal solution 
(or precipitated electrolytically if in large amount), whilst the antimony, 
after being converted into antimonic chloride by boiling with hydro- 
chloric acid and potassium chlorate, the excess of chlorine being ex- 
pelled and the sulphur filtered off, is reduced to trichloride by adding 
potassium iodide, and estimated from a titration of the iodine liberated. 
Arsenic accompanies the antimony, and is best estimated in a separate 
portion by distilling the hydrochloric acid solution with sodium thio- 
sulphate. Bismuth, cadmium, nickel, and cobalt sulphides would 
remain with the copper sulphide after separation of the antimony. 
Phosphorus is best estimated by Dudley’s method. For the minuter 
details of the operations, and for simple methods suited only to special 
alloys, the original should be consulted. M. J.S. 


Estimation of Organic Matter by Chromic Acid. By Josepx 
Barnes (J. Soc. Chem. Ind., 15, 82—84).—With the view of super- 
seding the old permanganate method of ascertaining the amount of 
oxygen absorbable by the organic matter in a water by a process in 
which the oxidation should be more energetic, the author has employed 
a hot mixture of chromic and sulphuric acids. The solutions used 
are: one containing 6°2 grams of potassium dichromate and 50 c.c. of 
concentrated sulphuric acid per litre, a solution of ferrous sulphate 
containing about 36 grams of the crystallised salt with 200 c.c of 
sulphuric acid per litre, and a permanganate solution, To make an 
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estimation, 50 c.c. of the water is mixed with 25 c.c. of concentrated 
sulphuric acid and 10 c.c. of the chromate solution, and is heated on 
the water bath for 1 hour. It is then rapidly cooled, 10 c.c. of the 
ferrous solution and 500 c.c. of cold water are added, and the excess 
of ferrous iron is titrated with the permanganate. 

Another method is described in which permanganic acid is used: 
100 c.c. of the water is mixed in a stoppered bottle with 10 c.c. of 
dilute sulphuric acid (1:2) and 10 c.c. of permanganate solution 
(4 grams per litre); and the bottle is uzkept' at 21° for two and a half 
hours. An excess (10 c.c.) of ferrous sulphate is then added, and the 
excess titrated by a weaker permanganate solution (1 c.c. = 0°0005 gram 
of oxygen). 

Blank experiments are required in both methods. <A table is given 
showing the amount of oxygen absorbed by various organic matters 
in each process. The results are purely empirical, and are influenced 
(but in opposite directions) by variations in the amount of organic 
matter taken. M. J. 8. 


Fehling’s Solution. By Mirorap R. Jovitscuitscn (Ber., 1897, 
30, 2431—2432).—Mineral acids, such as sulphuric, nitric, and hydro- 
chloric acids, reduce Fehling’s solution, especially if the reaction be 
carried out in only slightly alkaline solution, the reduction being 
probably due to the decomposition of the tartaric acid by the mineral 
acid present ; it is this, probably, which renders it necessary to carry 
out the tests with Fehling’s solution in a strongly alkaline solution. 

J. F. T. 


Gravimetric Estimation of Sugars by Fehling-Allihn’s Pro- 
cess. By Gorrwatt AmBitay (Chem. Zeit., 1897, 21, 137—138).— 
The author has analysed 38 samples of wine, 4 of honey, and 4 of 
urine by the above process, and has tabulated the results. 

The table shows that there is no necessity to reduce the cuprous 
oxide to metallic copper, as a direct weighing of the former gives 
sufficiently accurate results. L. DE K. 


Estimation of Furfuraldehyde by Means of Phloroplucinol. 
By Constantin CovncLer (Chem. Zeit., 1897, 21, 2—3).—The author 
(Abstr., 1895, ii, 144) states that it is of great importance to use 
phloroglucinol free from diresorcinol. Unless the amount of furfur- 
aldehyde is very small, it is advisable to take an aliquot part only of 
the distillate for precipitation. 

The amount of furfuraldehyde yielded on distilling a sample of 
brown coal with hydrochloric acid was no less than 0°22 per cent., 
corresponding with 0°408 per cent. of pentosan calculated on the dried 
sample. L. DE K. 


Colour Reactions of Pyruvic Acid. By Louis Simon (Compt. 
vend., 1897, 125, 534—536).—See this vol., i, 64. 

Estimation of Fat in Animal Substances. By E:ty Boepanow 
(Pfliiger’s Archiv., 1897, 68, 431—433).—See this vol., ii, 84. 

The Iodine Number of Fats and Oils. By Huco Scnweitzzx 


and Emi E. Lunewirz (J. Soc. Chem. Ind., 14, 1030—1035).— 
The authors have already proved (Abstr., 1896, ii, 398) that in Hiibl’s 
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rocess, substitution, as well as addition, of iodine occurs. They now 
show that the use of methylic alcohol, recommended by Fahrion, whilst 
it does not affect the total amount of iodine absorbed, increases the 
proportion employed in substitution. When the mercuric chloride is 
omitted, the iodine absorption consists chiefly, or, in the case of methylic 
alcohol, entirely, of substitution, but the proportion of substitutive 
iodine is not diminished by using more mercuric chloride than in 
Hiibl’s standard reagent. In chloroform and ethylic ether solutions,. 
substitution also occurs to a large extent; but in carbon bisulphide 
and carbon tetrachloride solutions the absorption is additive only. 
Mercuric bromide, whether in ethylic or methylic alcohol, gives more 
substitution than mercuric chloride. Various other metallic chlorides 
were tried, employing ethylic alcohol solutions. With manganous 
chloride (or bromide), cobalt chloride, and nickel chloride, very little sub- 
stitution occurred, but the total absorption was low and variable. 

By working with carbon bisulphide solutions, in the presence of mer- 
curic chloride, and at an elevated temperature (50—79°) in stoppered 
bottles and therefore under pressure, the iodine absorption may be 
made to exceed that produced by Hiibl’s normal process, being at the 
same time a purely additive one. In the case of oleic acid, the absorp- 
tion exceeds that theoretically required, and this raises doubts as to 
the constitution of oleic acid. M. J. 8. 


Recognition of Margarine by means of Dimethylamidoazo- 
benzene, By Atrrep ParrHeit (Chem. Zeit., 1897, 21, 255—256).— 
In order to detect the presence of small quantities of margarine in 
butter, it has been proposed by Soxhlet to order all margarines to be 
mixed with a small quantity (1: 100,000) of phenolphthalein. Any 
one would then be able to recognise adulterated butter by the reddish 
colour when the sample is mixed with a little soda, The use of 
phenolphthalein is, however, objectionable for many reasons, and the 
author now proposes to use dimethylamidoazobenzene dissolved in oil 
instead. This turns red on adding dilute sulphuric acid. L,. pe K. 


Analysis of Fats: Estimation of Unsaponifiable Matter. 
By Jutius Lewkowitscu (J. Soc. Chem. Ind., 15, 13—14).—The pro- 
cesses in use may be classed under two heads: extraction of the soap 
solution with ether or light petroleum, and extraction of the dry 
soap by solvents. With certain oils, such as shark-liver oil, and some 
kinds of whale oil, both methods are unsuitable when petroleum is 
used, since the unsaponifiable matter is sparingly soluble in the cold 
petroleum, and at the same time much soap dissolves. The latter may 
be removed by washing the petroleum solution with 50 per cent. 
alcohol, but it is safer to use ethylic ether as the solvent, and correct 
for any dissolved soap by incinerating the residue left on evaporation 
and estimating the alkalinity of the ash. M. J. 8. 


Analysis of Fats: Wool Wax. By Jutivs Lewxowirtscn (J. 
Soc. Chem. Ind., 15, 14—15).—Wool fat (Yorkshire grease) contains 
a considerable proportion of free fatty acids and true waxes, with 
a small quantity of free alcohols. The neutral portion, for which 
the author proposes the name “wool wax,” is now obtainable in 
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commerce. A specimen yielded 51°8 per cent. of unsaponifiable 
matter soluble in ether, also easily soluble soaps, and sparingly 
soluble soaps. The unsaponifiable matter had a melting point of 
46—48°, iodine number 26°35. From its gain in weight when boiled 
with acetic anhydride (8°26 per cent.), cetylic alcohol must be almost 
absent, and the iodine number shows that there cannot be much 
cholesterol present. When heated at 250° with soda-lime, 80 per cent. 
of the alcohols was recovered unchanged, only 6 per cent. of fatty 
acids, of melting point 51—53°, being recoverable from the soap 
formed. The easily soluble soaps from the original substance yielded 
25°5 per cent. of fatty acids, in which the presence of lactones was 
demonstrated. The sparingly soluble soaps also yielded fatty acids 
and lactones amounting to 26 per cent. The iodine values, &c., of 
these fractions are given, but no conclusions are drawn from the 
admittedly incomplete experiments. M. J.S. 


Estimation of Resin in Fats and Soaps.—By Joun Lanpin 
(Chem. Zeit., 1897, 21, 25). The author has not succeeded in getting 
accurate results by using Gladding’s silver process or Cornette’s brine 
method. 

The following modification of the Twitchell-Wilson process is recom- 
mended :—Three grams of the isolated fatty acids is dissolved in 30 c.c. 
of absolute alcohol contained in a flask surrounded by cold water, and 
dry hydrogen chloride is then passed through the solution for 45 
minutes ; this converts the fatty acids into the corresponding ethylic 
salts, whilst the resinous acids remain unaltered. The mixture, in 
a separating funnel, is now treated with 125 c.c. of hot water, and 
shaken with 75 c.c. of light petroleum to dissolve the resin. The 
aqueous layer is then drawn off, and the petroleum solution shaken 
with a mixture of 0°5 gram of potassium hydroxide, 5 c.c. of alcohol, 
and 50 c.c. of water, to remove the resin; from the alkaline solution, 
the resin acids are liberated by acidifying with hydrochloric acid, 
collected on a tared filter, dried, and weighed. L. DE K. 


Estimation of Caffeine in Tea. By Eustace H. Gane (J. Soc. 
Chem. Ind., 15, 95—96). The process suggested by Allen was found 
to give either identical or higher yields, a purer product, and greater 
facility of execution than the method of Paul and Cownley, which is 
usually employed (Abstr., 1888, 539). The following slight modifica- 
tion is preferred. Six grams of the finely powdered tea is boiled with 
600 c.c. of water for 6 or 8 hours in a reflux apparatus ; 4 grams 
of lead acetate is then added, the boiling continued for 10 minutes 
longer, and the decoction filtered. 500 c.c. of the filtrate is evapo- 
rated to 50 c.c., and the excess of lead is removed by sodium phos- 
phate. Finally, the liquid is concentrated to about 40 c.c., and the 
caffeine extracted by shaking five times with chloroform. M. J. 5. 


Opium Assay. By Davip B. Dorr (J. Soc. Chem. Ind., 16, 
91—94).—The British Pharmacopeeia process for the estimation of 
morphine is vitiated by several erroneous features, especially the sub- 
division of the solution, the great dilution, the large amount of alcohol, 
and the drying at 100°. Squibb’s process, official in the United 
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States, is more satisfactory, but is not free from objections. The 
author proposes two processes. (A.) Exhaust 10 grams of opium with 
alcohol of 0°92 sp. gr., evaporate to one-fourth, dilute. this with half 
its volume of water containing 0°05 gram of ammonium oxalate, the 
object of which is to decompose the calcium meconate. Add ammonia 
until the liquid remains just perceptibly acid. After an hour, filter, 
concentrate to 8 c.c., transfer to a 100 c.c. flask by means of 2 c.c. 
of water, and 3 c.c. of alcohol, add 2°5 c.c. of ammonia (0°96 sq. gr.), 
and 25 c.c. of ether. Cork the flask, and shake occasionally during 
an hour. After 18 hours, decant the ether, collect the precipitate on 
atared filter, wash with morphinated water, dry, wash with chloroform, 
and dry at 60°, at which temperature the precipitate has the formula 
8C,,H,,NO,+9H,O. It is yery free from impurities. 

For method B, which is more expeditious, but gives a less pure 
precipitate, see Abstr., 1896, ii, 283. M. J.S. 


Estimation of Alkaloids. By E. H. Farr and Ropert Wricut 
(Pharm. J. Trans., 1897, 58, 202—203).—The estimation of morphine 
in opium by the official process of the British Pharmacopeeia gives good 
results when carried out as follows. The very finely powdered opium 
(14 grams) is rubbed into a uniform paste with freshly slaked lime 
(6 grams) and water (40 c.c.), then 100 c.c. more water is added and 
the mixture stirred occasionally for half an hour; 104 cc. of the 
filtered mixture, which is supposed to represent 10 grams of opium, is 
shaken for half an hour with ammonium chloride (4 grams), ether 
(50 v.c.), and rectified spirit (11 c.c.), and then allowed to remain for 
12 hours. It is essential that the proportion of alcohol should not be too 
high, as otherwise more morphine is retained in the mother liquor. 
The ethereal layer is then removed and the mixture again extracted 
with 20 c.c. of ether, to ensure the removal of all substances soluble in 
that liquid ; finally, the crystals of morphine are collected on tared 
filters, washed with a little distilled ;water, dried first by pressing 
between filter paper, then at a gentle heat, and finally at 96—100°, 
until a constant weight is obtained. The opium must be in a very 
fine powder, as otherwise a loss of morphine occurs amounting some- - 
times to 5 per cent. It is also advantageous to finish the drying of 
the morphine at 110°; some samples which were: examined by the 
authors after drying at 100°, lost from 1:6 to 6°61 per cent., when 
heated at 110°. The loss of morphine in the mother liquors amounts 
to 0'l gram for every 100 c.c. of the filtrate. 

For the estimation of morphine in tincture of opium, the details 
are as follows: 80 c.c. of the tincture is evaporated to 20 c.c. at a low 
temperature, treated with freshly slaked lime (3 grams), and made up 
to 85 c.c.; 50 ce. is then filtered into a 4 oz. bottle fitted with 
an accurately-ground stopper, and mixed with ammonium chloride 
(2 grams), ether (30 c.c.), and alcohol (5 c.c.). After the mixture has 
been shaken for half an hour and allowed to remain 12 hours, the layer 
of ether is removed by means of a pipette and the mixture shaken with 
15 cc, more ether, this being removed by means of a pipette, and 
filtered through tared filter papers. The filter is washed with a 
little ether, the residual ether allowed to evaporate, and then the 
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crystals of morphine are washed on to the filter, and washed with mor- 
phinated water until the washings are colourless. The crystals, after 
drying at a gentle heat, are heated at 110° for one hour and weighed. 
03 gram of the crystals is dissolved in a slight excess of N/10 
sulphuric acid, and the excess of acid estimated by N/10 soda solution, 
using litmus paper as indicator. To the amount of anhydrous 
morphine in the total weight of the crystals as indicated by the titra- 
tion, 0°05 gram is to be added. The combined weight multiplied by 
2 will be the percentage of morphine in the tincture. The results 
agree well with those obtained by Dott’s and by Teschemacher and 
Smith’s processes. 

The official process for the estimation of water in alkaloids consists 
in drying them by the heat of boiling water ; in the case of morphine, 
as shown above, this temperature is not sufficient. In the case of the 
cinchona alkaloids and the salts of quinine, however, perfect desicca- 
tion may be obtained if sufficient time is given, but much time is saved 
by drying at 120°. Alkaloidal residues and extractive matters should 
always be dried in a flat-bottomed dish, so as to allow them to spread 
out in a thin layer. 

The authors corroborate the statement of Cownley that Quinine 
sulphas (official sulphate of quinine) gradually loses water of crystallisa- 
tion on exposure to the air, until but 2 molecules are retained ; also 
the anhydrous salt rapidly absorbs water, 1 gram on exposure to the 
air absorbed 0:015 gram of water in 7 minutes. They suggest that the 
sulphate with 2H,O should replace the one now official in the British 
Pharmacopeia. Quinine hydrochloras, when dried, is more hygroscopic 
than the sulphate; 0°626 gram, on exposure to the air, absorbed 0-017 
gram of water in 6 minutes, and in 3 hours was converted into the 
salt with 2H,O. EK. C. R. 


New Methods of Testing Indigo. By B. Wii1iam Gerianp 
(J. Soc. Chem. Ind., 15, 15—17).—The process most in use, depending 
on reduction and the weighing of the recovered indigotin, is un- 
trustworthy, since part of the indigotin is lost, and that which is 
recovered is very impure. The author makes use of the solubility of 
indigotin in hot nitrobenzene, and its almost complete separation on 
cooling (see Abstr., 1890, 311). The following simple extraction 
apparatus is employed. A test-tube 200 mm. long and 40 mm. 
diameter is clamped above a lamp. Centrally within it, the filter, 
consisting of a thin glass tube 45 mm. long and 20 mm. diameter, over 
the lower end of which calico, on which is placed a little paper pulp, is 
wired, is hung from a tube 8 mm. in diameter and 500 mm. long, which 
serves as a reflux condenser, and passes through a funnel resting on the 
mouth of the test-tube. It is connected with an aspirator, the action of 
which prevents escape of nitrobenzene vapour, and also the recondensa- 
tion of any steam. ‘T'wenty-five c.c. of nitrobenzene, saturated in the cold 
with indigotin, is placed in the test-tube, and, by careful regulation 
of the flame and aspirator, the extraction of 0°5 gram of indigo is 
complete in }—1 hour. The crystallised indigotin is collected on an 
extracted, weighed filter, washed with benzene, and dried. It still 
contains 3—6 per cent. of impurities, from which it can be freed by 
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prolonged treatment with hydrochloric acid and hydrogen peroxide, 
being thereby rendered fit for weighing or for titration by Bernthsen’s 
hyposulphite process. Owing to the solubility of indirubin in cold 
nitrobenzene, the total colouring matter is underestimated to the 
extent of about 0°1—-0-2 per cent. 

By heating indigo with sulphuric acid of 1°67 sp. gr. (40 c.c. to 0°5 
gram) in a water bath for an hour, the idigotin is wholly converted into 
the monosulphonic acid, which dissolves, and can be separated from the 
residue by filtering through a sand filter with suction, and washing with 
acid of the same strength heated to 100°. On diluting the solution with 
2 or 3 volumes of water, the monosulphonic acid is completely precipi- 
tated. It is best to collect it on a sand filter, and wash with water con- 
taining 20 per cent. of SO,. It is then dried and digested at 100° with 
concentrated sulphuric acid, whereby it is converted into the disulphonic 
acid, which can be readily removed from the filter by water. It still, 
however, contains coloured impurities which vitiate the titration with 
hyposulphite. But if the raw indigo has been digested for some time 
in the cold with hydrochloric acid and hydrogen peroxide, then boiled, 
washed with boiling water and dried before treatment with sulphuric 
acid, the sulphindigotic acid is sufficiently pure to give good results on 
titration. The titration apparatus resembles that used by Tiemann 
and Preuss (Abstr., 1880, 138). The indirubin is estimated as 
indigotin, and the results are 0°3—0°4 per cent. higher than those 
obtained by the nitrobenzene process. M. J. S. 


Estimation of Free Humic Acid in Peaty Soils. By Bruno 
TackE (Chem. Zeit., 1897,21, 174—175).—The direct estimation of humic 
acid is impracticable on account of the colouring matters contained in 
the soils, but the author has devised an indirect process based on the 
decomposition of calcium carbonate by humic acid. 

The apparatus consists of a generating flask furnished with a trebly 
perforated cork, through which pass three tubes ; one of these is con- 
nected with a constant hydrogen apparatus, the second is fitted to an 
indiarubber tube with a screw-clamp, whilst the third is connected 
with a Pettenkofer’s absorption tube. 

The sample is put into the generating flask with 100 c.c. of boiled 
water, and a current of purified hydrogen is passed through the 
liquid for an hour to expel all the air ; the absorption tube is then filled 
with 100 c.c. of N/10 soda, and an emulsion of calcium carbonate is 
introduced through the indiarubber tube. The current of hydrogen 
is kept up for 3 hours, when the contents of the absorption 
tube are titrated with N/10 hydrochloric acid, after adding barium 
chloride to precipitate the carbonate. The diminution in alkalinity 
represents the amount of carbonic anhydride given off by the calcium 
carbonate. 

Although more carbonic anhydride is given off when the mixture 
is heated, the author thinks that the amount evolved in the cold is 
the true measure of the humic acid in the soil. L. pe K. 


_ Modification of Stutzer’s Process for Estimating Proteids 
in Substances Rich in Starch. By Hernricu C. Trytier (Chem. 
Zeit., 1897, 21, 54).—The sample is treated according to Stutzer’s 


104 ABSTRACTS OF CHEMICAL PAPERS, 


directions, but after adding the alum and the emulsion of copper 
hydroxide, it is allowed to cool to 65°, and 10 c.c. of a 20 per cent. 
malt-infusion is added. This rapidly liquefies the starch and facilitates 
the filtration. 

The residue on the filter is then tested for nitrogen by Kjeldahl’s 
process, allowance being made for any nitrogen contained in the malt 
solution and the filter paper. L. DE K. 
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New Lines in the Spectra of Oxygen and Thallium. By 
Henry WILDE (Compt. rend., 1897, 125, 708—709).—When a power- 
ful electric spark condensed by means of a small Leyden jar is passed 
from thallium electrodes through air under a pressure of 20 atmos., 
three red lines are seen which are not visible when a similar spark is 

assed through nitrogen from platinum electrodes. Two of the lines, 

7760 and 7160, are due to oxygen, and the third, 6955, to thallium. 
The oxygen line, 7160, is useful for detecting the presence of oxygen 
when separating argon from air by the sparking method. The con- 
clusion of Stas, that the high temperature spectrum of thallium consists 
of a single line only, was due to the fact that he did not use a sufficiently 
powerful are. The spectrum of thallium is the same whether observed 
in nitrogen or in air and therefore the lines and bands cannot be 
attributed, as Stas supposed, to thallium oxide. C. H. B. 


Fluorescence and Chemical Constitution. By Ricwarp E. 
Meyer (Zeit. physikal. Chem., 1897, 24, 468—508).—The fluorescence 
of organic compounds may be regarded as due to the presence of certain 
atomic groups which remain unchanged in the various fluorescent 
derivatives ; these the author terms fluorphores or fluorphoric groups. 
In order, however, that the fluorescence may be developed, it is further 
necessary that the fluorphore be situated between two heavy atomic 
groups, usually benzene nuclei. In the derivatives of fluoran (Abstr., 
1892, 970) embracing the fluoresceins, naphthofluorans, rhodamines, 
&c., the fluorphore is the pyrone group, which, although not fluorescent 
itself, becomes so in the dipheny! derivatives. The xanthones contain 
the same fluorphore, and the xanthens, its reduction product, and in 
all these groups of compounds the effect of substitution is very marked. 
In general, the entrance of heavy atoms or groups into the benzene 
nuclei diminishes the fluorescence, the effect being largely dependent 
on both nature and position of the substituent ; thus the presence of 
hydroxyl groups in a position other than that of the fluorescein 
hydroxyls destroys or greatly weakens the fluorescence of the fluoran 
and xanthone compounds. In the anthracene group, only its direct 
derivatives, and not those of anthraquinone, are fluorescent. The 


acridine compounds contain the fluorphore cH —— Nn and the 


effect of the position of the substituent is here also very marked, 
benzoflavine which contains both amido-groups in the “ fluorescein 
position” being far more strongly fluorescent than the isomeric chrys- 
aniline. The substitution of sulphur for oxygen in the pyrone ring 
does not destroy its fluorphoric character, as the thiopyrone derivatives 
also exhibit weak fluorescence. The azine, oxazine, and thiazine rings 
also act as fluorphores in the phenazines, phenazoxines and thiodi- 
phenylamine compounds, which include many important fluorescent 
dyes as mauveine, the safranines and allied naphthalene compounds, 
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the indulines, Lauth’s violet, and methylene-blue, which exhibits, 
although previously unrecorded, a reddish-violet fluorescence. The 
solvent has also a direct influence, as some compounds fluoresce strongly 
in some solutions, but not at all in others, and this difference is not 
always capable of being explained by dissociation changes. ae 

.M. J. 


Conductivity of Electrolytes for very rapid Electrical 
Vibrations. By J. A. Erskine (Ann. Phys. Chem., 1897, [ii], 62, 
454—459).—For vibrations of the period 1°3 x 108, the conductivity of 
the electrolytes examined agrees closely with that determined by 
Kohlrausch with the constant current. H. C. 


Electrolytic Conductivity of Trichloracetic Acid. By Pau. 
Rivas (Compt. rend., 1897, 125, 574—576).—The author has deter- 
mined, by Bouty’s method, the electrolytic conductivity of solutions of 
trichloracetic acid at 16° for degrees of dilution comprised between 
v=1 litre and v= 128 litres, with the following results. 

Values of Values of Values of 
Values of v. 10-7, Values of v. w.10-7, Values of v. w10-", 

1 litre 178°3 4 litres 260°6 16 litres 289°5 

2 litres 226°4 6 litres 268°5 32 litres 304°3 

3 litres 247°5 8 litres 279°0 128 litres 317°0 


p can be represented as a function of v, either by a parabolic formula, 
or more simply as a linear function of 1/ ,/v. 


w= 331-7 x 10-7 (1 - 0-463/ /v). 


If po, the limit of conductivity, has the value yx =331'7 x 1077 and 
m=p/ue, then m represents the proportion of acid dissociated and 
m= 1 —-0°463/ ,/v. 

Consideration of these results, together with the author’s earlier 
determinations of the heat of dilution of trichloracetic acid at various 
concentrations, shows that the heat of dissolution and the degree of 
dissociation are both linear functions of 1/ ,/v, or, in other words, the 
heat of dilution is proportional to the fraction of acid dissociated. 
The molecular heat of electrolytic dissociation of trichloracetic acid is 
+417 Cal., and the heat of neutralisation by potassium hydroxide 
calculated on this basis by means of Ostwald’s formula agrees closely 
with the experimental value. C. H. B. 


Resistance and Specific Heat of some Oxides and Sulphides 
of Iron. By Antat Ast (Ann, Phys. Chem. 1897, [ii], 62, 
474—481).—Prisms were cut of the following minerals, of the length 
in centimetres and cross-section in square millimetres given below, and 
the resistance 7 in ohms of each prism directly measured, and from 
this the resistance w for a prism of 1 centimetre length and | 
square centimetre area calculated in each case. The results are given 
in the table on following page. 

The great difference in the magnetites is mainly due to the silica 
which they contain, as the resistance of quartz is very high. 
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Mineral. 


Locality. 


| Length. 


Area. 


| 


Nickel ore N, 
” a9 ANg +s 
Pyrrhotite P; 
Chalcopyrite 
Pyrites 
Magnetite M, 
M 


” M, 
Hematite H, 


%” 


Dobsina 
Alsé Jar a 
Olahlépos 
Felsébanya 
Moravitza 


Kakukhegy 


10°030 
14°600 
0°375 
14°596 
14°610 
0°086 
0°083 
0°082 
9°948 
4°981 
16°630 
14°590 
4987 


28°136 
172°922 
196°000 
196:000 
196°000 
317°800 
196°000 
196000 
295°333 
259°339 
257 ‘732 
193-000 

23°619 
201°640 
196 ‘000 

24°682 


54°780 


0°069 
0°043 
0°044 
0°052 
0°758 
1°085 
52°560 
80°250 
2°860 
12°451 
45608 
8550°000 
36500°000 
36500 + 
36500 + 
29000°000 


1309°182 


0°0032 
0°0074 
0°0084 
0°0102 
1°0176 
9°2000 
7°0600 
10°7600 
97°8900 
387 °6400 
1433 °5100 
1684°5500 
1714°7100 
4400 + 
4900 + 
1430°5200 


6214°6400 


0°115 
14°475 
10°000 


(Hargitta) 
Moravitza 
Dobsina 


6500 + 
7154°0000 


36500 + 
36500°000 


| 177°956 
| 196°000 


” H; 
Siderite ...... 


The specific heats, c, of the following minerals were determined, their 
composition being at the same time ascertained by analysis. 


Mineral. 


Pyrrhotite ........ 

Magnetite 

Hamatite 

Nickel ore from Dobsina........ | 


H. C. 


Theory of Solutions. sy BroyisLaw Paw.Lewski (Ber., 1897, 30, 
2805—2807).—The melting points of mixtures of paradibromobenzene 
and metachloronitrobenzene follow the normal course, the eutectic 
point 35°7° occurring with the mixture containing 32°99 per cent. 
paradibromobenzene, and 67:01 per cent. metachloronitrobenzene. 
Mixtures of paradibromobenzene and parachloronitrobenzene, on the 
other hand, are abnormal in their behaviour, as three distinct minima 
occur on the melting point curve. No explanation of this behaviour 
can be given. H. C. 


Influence of Molecular Association on the Reduction of the 
Freezing Point and the Osmotic Pressure of Solutions. By 
Ho.ianp Crompton (Ber., 1897, 30, 2720—2725).—By combining the 
relation rd/7’=0-099a/a (Trans., 1897, 925) with the van’t Hoff 
equation for the reduction of the freezing point H=0°027/r, for 
monomolecular compounds Z/7d=0°2, and for associated compounds 
£/Td=0'2a/x. Tables are given of the values of #/7d which show a 
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fair agreement with theory in the case of the monomolecular com- 
pounds, but discrepancies are observed among the associated compounds, 
To account for the latter, the view is advanced that van’t Hoff’s equa- 
tion should be modified when the solvent used is associated, and that 


for associated as well as for monomolecular solvents, #/7d =0-2. 
H. C. 


Densities of Easily Liquefiable Gases. By Awnatote Lepvuc 
(Compt. rend., 1897, 125, 571—573).—The following results were 
obtained. 

Carbonic anhydride., 1:5287 Chlorine 
Nitrous oxide 15301 Ammonia 
Hydrogen sulphide... .1°1895 


The author’s previous determinations have given 1°2692 for hydrogen 
chloride and 2°2639 for sulphurous anhydride. All these determina- 
tions the author regards as less exact than those that he has made 
with gases difficult to liquefy. For example, the condensation of the 
gas on the walls of the glass vessel introduces an error the magnitude 
of which cannot be calculated. C. H. B. 


Dissociation of Saline Hydrates and Analogous Compounds. 
By Henri Lescaur (Ann. Chim. Phys., 1896, [vii], 19, 213—234, 
416—432 and 537—550. Compare Abstr., 1889, 815; 1893, ii, 364; 
1894, ii, 343, and 1895, ii, 269).—The following have been examined : 
Lithium, cadium, manganese, cobalt, nickel, ferrous and uranium 
sulphates ; strontium, magnesium, zinc, cadmium, manganese, cobalt, 
nickel, copper, bismuth, and uranium nitrates; potassium carbonate, 
potassium hydrogen carbonate, borax, normal potassium oxalate, 
potassium ferrocyanide, and sodium thiosulphate. 

The author points out the necessity of crystallising the sulphates 
from a perfectly neutral medium, as minute quantities of free sulphuric 
acid change the nature of the hydrates formed. The same applies to 


the nitrates. 
Hydrate formed from Compound precipitated by 
neutral solution. addition of sulphuric acid. 


Sodium sulphate Na,SO,+ 10H,O Slight turbidity only. 
Potassium _,, KHSO,. 
Ammonium ,, NH,HSO, f 
Magnesium ,, Slight turbidity. 
Zine a ZnSO, + 7H,O ZnSO, + H,0. 
Cadmium ,, CdSO,+4H,0....... . CdSO,+H,0. 
Manganese ,,_........ MnSO,+5H,O MnSO, + H,0. 
Ferrous ; FeSO, + 7H,O FeSO, + H,0. 
Nickel NiSO, + 6H,O NiSO, + H,0. 
Cobalt CoSO, + 7H,0 CoSO, + H,0. 
Uranium _, UO,SO,+3H,0...... UO,SO,+H,0. 


The sulphates, with the exception of sodium sulphate, resemble one 
another in the fact that they yield hydrates MSO,+H,0. This 
hydrate, as a rule, is only dissociated at a fairly high temperature. 

The hydrate CaSO, +3H,O begins to dissociate at about 100°, and 
the hydrate, CuSO, + 3H,O, at 100°, has a tension of 525 mm. 
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The maximum tensions at 20° of saturated solutions are 


Zinc sulphate about 15°3 mm. Cobalt sulphate about 13°7 mm. 
Copper ,, — . = Cadmium ,, ; 12°9 
Ammonium sulphate ,, S ~ Lithium ,, 12°4 
Magnesium ‘s o a Sodium _,, 12°0 
Potassium “ ‘ Manganese,, . 
Nickel , Uranium ,, 10°8 


” 


The most common hydrate met with among the nitrates is that with 
6H,O. A second type is with 3H,O which is generally formed by the 
dehydration of the first type. The maximum tensions, at 20°, of 


saturated solutions are 


Potassium nitrate about 15°0 mm. Zinc nitrate about 
Barium , Cobalt ,, - 
Strontium ‘ Calcium ,, (4H,O) ,, 9 
Sodium ° Nickel ,, ie 
Ammonium . Copper _,, — = 
Uranium Manganese nitrate ,, 7 
Cadmium J.J. 8. 
Osmotic Pressure and Electrolytic Dissociation. By Isipor 
TrauBeE (Ann. Phys. Chem., 1897, [ii], 62, 490—506).—If in one litre 
of the co-volume of any liquid there are present V gram-molecules, as 
the author has shown in previous papers, the pressure will be 22°38 
atm. If we imagine water and a sugar solution separated by a semi- 
permeable membrane, the water containing V molecules per litre co- 
volume and the sugar solution V molecules of water to v molecules of 
sugar, the y molecules may, according to the author’s view, be con- 
sidered to enter into unstable union with a molecules of water, thus 
producing the observed contraction in volume, and the number of water 
particles which will enter the membrane from the two opposite sides will 
be V:(N-—av). Hence on the side of the solution the pressure will be 
less than that on the side of the water by 22°38 avatm. If a@=1 the 
observed pressure accords with the van’t Hoff theory, and, therefore, 
the diminution in pressure on the side of the solution, due to the union 
of the dissolved substance and the water, is the osmotic pressure. 
Poynting (Phil. Mag., 1896, [v], 42, 289) has already shown that, 
assigning this origin to the osmotic pressure, the majority of the ob- 
served relations are at once accounted for. The exceptions observed in 
the case of electrolytes are explained by variations in the value of a, 
and it is unnecessary to assume electrolytic dissociation in these 
Instances. H. C. 


Causes of Osmotic Pressure and of the Simplicity of 
the Laws of Dilute Solutions. By Wii1am Surwertanp (Phil. 
Mag., 1897, [v], 44, 493—498).—The reasons usually assigned for the 
fact that the laws of the osmotic pressure of a solute in a solvent are 
the same as if the solvent were annihilated and the solute left as a 
perfect gas, are quite inadequate, because they would apply to any 
selected lot of the molecules of a solvent, and therefore to all the 
molecules, with the result that the laws of a perfect gas would have 
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to hold for all fluids down to and in the liquid state (compare Speyers, 
Abstr., 1897, ii, 247). The answer to the problem is to be found in a 
closer study of the semipermeable membrane. If we seek to picture 
to ourselves how a membrane allows water molecules to pass, but not 
sugar molecules, our simplest conception of its structure is that of a 
mesh, amidst the threads of which the water molecules are packed in 
such a manner as to give way before one another almost as in ordinary 
water, whilst the sugar molecules are held back by the mesh. Thus 
the mesh forms a solid or quasi-solid framework through which water 
can pass with high viscous resistance, whilst the sugar molecule is 
absolutely blocked. Now if the framework turns back the sugar 
molecules, it must take the force of their blows and shield the water 
moleculesfrom them. If, then, we suppose a semipermeable membrane 
separating water and a dilute solution of sugar in water, the sugar 
molecules are to be regarded as replacing some water molecules, but 
their collisions on the water in the membrane are rendered inoperative 
by the shielding action of the framework, so that the water mole- 
cules in the membrane receive more impacts on the side of the pure 
water than on the side of the solution, and therefore water flows 
through the membrane, until in the solution there is enough excess of 
hydrostatic pressure established to compensate for the inoperative im- 
pacts of the sugar molecules ; this inequality of pressure which can 
be hydrostatically balanced is the osmotic pressure. 

If the number of sugar molecules per unit volume is m and their mean 
velocity v, and the number of times a unit plane is crossed in the same 
direction by molecules per second is nv/6, then, taking unit area on the 
surface of the semipermeable membrane in contact with the dilute 
sugar solution, each molecule in being turned back receives momentum 
2mv, so that the whole pressure taken by unit area of the meshes of 
the membrane is nmv*/3. Thus for the osmotic pressure we find the 
same expression as for the gas pressure of the sugar molecules if the 
water were annihilated and the sugar remained as a perfect gas. 


Real and Apparent Freezing Points and the Freezing Point 
Methods. By Meyer Wi.permMann (Phil. Mag., 1897, [v], 44, 
459 —486).—See Abstr., 1896, ii, 290. 


Expansion during the Dissolution of Ammonium Salts. IIL 
Ethyl Derivatives. By Hueco Scuirr and U. Monsaconr (Zeit. 
physikal. Chem., 1897, 24, 5183—521).—The authors have extended their 
previous researches (Abstr., 1897, ii, 89) to the ethyl derivatives of 
ammonium chloride, and have determined the expansion during the dis- 
solution of ethyl-, diethyl-, triethyl-, and tetrethyl-ammonium chlorides. 
For all these salts, expansion occurs during aqueous dissolution ; in 4 
65 per cent. solution of ethylammonium chloride, this expansion reaches 
0:07 of the volume of the mixed constituents. The curves for specific 
gravity against concentration and expansion against concentration are 
given, those for the monoethyl derivative being seen to agree very 
closely with that for ammonium chloride itself. For tetrethylammo 
nium chloride, a maximum expansion occurs when the concentration 1s 
about 50 per cent. The effect of dissolution in alcohol was only 
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examined in the case of diethylammonium chloride, and here a contrac- 
tion occurred. L. M. J. 


Compressibility of Salt Solutions. By Henri Ginpautt (Zeit. 
physikal. Chem., 1897, 24, 385—440. Compare Abstr., 1892, 766).— 
For the determination of the compressibility at temperatures not far 
removed from that of the atmosphere, a modification of Cailletet’s 
method was employed, the difference being the use of a gold-coated 
platinum wire inserted in the neck of the piezometer to indicate the 
contraction instead of gilding the interior of the piezometer itself. 
Researches with water and solutions of iron salts indicate the avail- 
ability and accuracy of the method. For high temperatures, the 
author used a cylindrical tube immersed horizontally in a bath of 
glycerol, the pressures being in all cases taken with a hydrogen mano- 
meter. In order to extend the observations to temperatures approaching 
the critical values, experiments were made with solutions of benzoic 
acid and of borneol in ether, and of resorcinol in ethylic alcohol, and the 
critical data of the various soluticns were therefore first determined, 
curves of critical temperature, and critical pressure against molecular 
concentration being given. The mixture law of Pawlewski is not 
obeyed, since at low concentrations a small quantity of salt causes a 
relatively great alteration of the critical temperature or pressure, the 
curves becoming nearly perp°ndicular to the axis of concentration. The 
curves for the solutions of borneol and of benzoic acid are almost iden- 
tical, so that the author concludes that the change of critical, tempera- 
ture is only dependent on the molecular concentration and not on the 
nature of the dissolved substance. Tables are first given for the 
volumes, at various pressures, of ether and ethereal solutions of benzoic 
acid at 139°5—212°1°, and of water and aqueous solutions of potassium 
iodide at 20°; and in all cases the compressibility decreases with in- 
crease of pressure. Van der Waals’ expression is insufficient, and the 
author finds that the expression giving the best.agreement with the 
experimental numbers is v= — 1/J/.klog(p—- A)+ Bp+C where A, B,C 
and & are constants at constant temperatare. The calculated and ob- 
served values are found to agree well for pressures up to 250 atmospheres 
in the case of aqueous solutions at ordinary temperatures, and ethereal 
and alcoholic solutions near their critical temperatures. 

The influence of temperature on the compressibility of ethereal 
and alcoholic solutions was next considered, and the author obtains 
the following expression for the compressibility coefficient, 

a—b+p/r 

Y= (6-1)/T+d(p—z)/x 
where 6 is the absolute critical temperature, x the critical pressure, 
and a, d, and 6 constants. This expression gives satisfactory agree- 
ment with the observed numbers for all the solutions examined. As 
the values a, b, and d are identical for solvent and solution, it is evi- 
dent that the law of corresponding states applies to the solutions, since 
the compressibility depends only on the ratios p/ and 6/7. Inthe above 
case, the compressibility increases with the temperature, but with water 
at ordinary temperatures the reverse obtains, and the author finds the 
temperature of minimum mean compressibility (1—300 atms.) to be 
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about 63°5°. In the case of salt solutions at low concentrations, similar 
results are found, but at certain concentrations the compressibility 
remains practically constant over a considerable range of temperature. 
To investigate the effect of concentration, solutions of sodium chloride 
were employed ; the compressibility decreases as the concentration in- 
creases, but the curve is not a straight line, being slightly convex to 
both axes. The author gives the term “ molecular compressibility ” to 
the volume decrease of the solution containing the same number of 
molecules as 100 grams of water; and assuming complete dissociation 
of the dissolved substance and the value 18 as the molecular weight of 
water, obtains the equation (logy, — logu)d/a =k where p, and p are the 
molecular compressibilities of water and solution, d is the density, « 
the ion concentration, and k a constant dependent only on the nature 
of the dissolved substance. This constant appears to be connected 
with the molecular volume contraction on dissolution in much water, as 
the magnitudes of both constants are in the same order for a series of 
18 salts examined, and a formula connecting the two constants is 
given. L, M. J. 


Equilibrium in Solutions with Three Components :—f-Naph- 
thol, Picric Acid, and Benzene. By Basiz B. Kurinorr (Zeit. 
physikal. Chem., 1897, 24, 441—-467).—In the equilibrium of the 
above system, the following solid phases may occur, #-naphthol, 
picric acid, benzene, £-naphthol picrate, and benzene picrate; pre- 
liminary experiments indicated the absence of any ternary phase. 


The transition point of the B-naphthol picrate on the @-naphthol side is 
111°, and on the picric acid side 116°, that of benzene picrate being 
84°3°; hence, representing the equilibrium as usual in the equilater: al 
triangle, the isothermals above 116° are complete curves with the 
binary solid phase of the naphthol picrate. Between 111° and 84°, 
they form three portions corresponding with the phases #-naphthol, 
B-naphthol picrate, and picric acid, whilst below 84° the last portion 
corresponds with the phase benzene picrate. Three quintuple points 
occur where three solid phases co-exist, namely, (1) picric acid, B-naph- 
thol picrate, and benzene picrate ; (2) benzene picrate, B-naphthol 
picrate, and benzene; and (3) B-naphthol, @-naphthol picrate, and 
benzene, and the temperatures and composition of solution at these 
points are given with the complete isothermals at various different 
temperatures. L. M. J. 


[Formation and Changes of Solids.] By F. Waup (Zeit. physikal. 
Chem., 1897, 24, 509—512).—In a paper on the formation and changes 
of solids, Ostwald states that, during a transition from a particular 
state to one of greater stability, the change is not necessarily to the 
most stable, but to the nearest (Abstr., 1897, ii, 308). The author 
discusses this statement, and considers it is not based upon sufficient 
theoretical foundations to be given as a general law. L. M. J. 


Velocity and Rate of Recombination of the Ions of Gases 
exposed to Rontgen Radiation. By E. Rutnerrorp (Phil. Mag., 
1897, [v], 44, 422—440).—Air which has been exposed to Rintgen 
radiation preserves the power of discharging positive and negative 
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electrification a short time after the rays have ceased. The duration 
of the after-conductivity of air and other gases has been investigated, 
and from the data thus obtained, the velocity of the ions through 
various gases has been determined. 

The following table gives the times, 7’, for the number of ions to 
fall to half their original number. 


Gas. T in seconds. Conductivity. Air=1. 
Hydrogen ; 
Air 
Hydrogen chloride 
Carbonic anhydride 
Sulphurous anhydride 
Chlorine 


There seems to be no close connection between the values of 7’ and 
the conductivities, although, as a general rule, it may be taken that 
the value of 7’ diminishes with increase of conductivity. The value of 
T for the same gas was found to depend largely on the intensity of 
the radiation; and the presence of finely-divided matter, liquid or 
solid, affects the duration of the after-conductivity. 

The velocities of the ions were found to be independent of the 
amount of ionisation of the gas, and, with the exception of chlorine, 
to follow the inverse order of the densities. The velocity of the 
hydrogen ion through hydrogen is nearly four times as fast as the 
velocity of the oxygen ion in oxygen. The ions of sulphurous anhy- 
dride gave the slowest velocity, being only about one-tenth of that of 
hydrogen. H. C. 


Table of the Elements arranged with the Atomic Weights 
in Multiple Proportions. By Henry WitpE (Compt. rend., 1897, 
125, 707). 


[Boring Holes in Glass.] By H. Jervis (Chem. News, 1897, '76, 
211—212).—Holes may be bored in glass by making a stellate group 
of cross scratches with the point of a three-cornered file, and then 
working out the glass with the sharp corners of a newly-broken end of 
such a file, most conveniently fitted in a brace, In all cases the tool 
must be moistened with turpentine. D, A. L. 


Inorganic Chemistry. 


Influence of Hygroscopic Substances on the Combination of 
Hydrogen and Oxygen. By Marcexun P. E. BertHetor (Compt. 
rend., 1897, 125, 675 —679).—Hydrogen chloride has no appreciable 
influence on the combination of oxygen and hydrogen at 100° or at 
280°. Boron fluoride seems to slightly retard combination, but this 
result is probably due to alteration in the surface of the glass, which 
is somewhat strongly attacked. Sulphurous anhydride is without 
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influence at 100°, but at 280°, although the volume of the hydrogen 
remains unchanged, a notable quantity of oxygen is absorbed, and 
alkali sulphates are formed from the alkalis in the glass. 

In presence of sulphuric acid at 280°, all the hydrogen is absorbed, 
and part of the sulphuric acid is reduced. A small quantity of oxygen 
also disappears, probably because it combines with the sulphurous 
anhydride. 

Phosphoric anhydride seems to be without influence on the com- 
bination of hydrogen and oxygen at any temperature up to 280°, and 
even at this temperature the absorption of the water as fast as it is 
formed has no marked influence on the rate of combination. (Com- 
pare Abstr., 1897, ii, 548.) C. H. B. 


The Ammonia of the Atmosphere. By Remuoip HeErtnricu 
(Ann. Agron., 1897, 23, 485—486 ; from Ber. Landw. Versuchs-Stat. 
Rostock, 1894, 2, 10).—The ammonia present in the air was absorbed 
by means of dilute hydrochloric acid in glass vessels 5 em. high and 
10 cm. in diameter, which were protected from rain. Ammonia was 
determined monthly. The greatest amount (4°061 milligrams) was 
found in June, the lowest (0°854 milligram) in February. Taking 
the different seasons, the amounts were : winter, 2'912 ; spring, 6°712 ; 
summer, 9°766, and autumn, 4°678 milligrams. The total amount for 
the year was 24:066 milligrams. " N.H. J. M. 


Preparation of Nitrogen Chloride. By W. HEntscuet (Ber., 
1897, 30, 2642. Compare Abstr., 1897, ii, 404 and 447).—Attempts 
to modify the method of preparing nitrogen chloride from ammonium 
chloride by substituting bleaching powder for sodium hypochlorite 
have hitherto been unsuccessful, owing to the liberation of gas from 
the solution. This difficulty is overcome by employing hydrochloric 
acid, which prevents evolution of gas. A 10 per cent. solution of 
nitrogen chloride in benzene is prepared in the following manner. 

3000 c.c. of a solution of bleaching powder, containing 22°5 grams 
of active chlorine per 1000 c.c., is gently agitated in a stoppered flask 
of 5000 c.c. capacity, and cautiously treated with a 10 per cent. solu- 
tion of hydrochloric acid until a portion of the solution no longer 
yields gas when mixed with excess of a 20 per cent. solution of ammo- 
nium chloride. About 300 c.c. of the dilute acid is usually required 
for this purpose, and when the proper quantity has been added, the 
liquid is treated with 300 c.c. of a 20 per cent. solution of ammo- 
nium chloride, and then vigorously agitated with 300 c.c. of benzene 
during 30 seconds, the liquid meanwhile being protected from light ; 
the benzene is separated from the aqueous liquid, and transferred to a 


folded filter containing 20 grams of crushed calcium chloride. 
M. O. F. 


Action of Sulphur on Silicides. Production of Silicon. By 
GuiLiaumeE J. L. pE Cuatmort (Amer. Chem. J., 1897, 19, 871—877).— 
The author finds that the combined silicon of the copper silicide 
previously described by him (Abstr., 1897, ii, 262), may be partially 
liberated by acting on it with sulphur; the action begins at 
200—250° and may be completed at 270—280°. Cuprous or cupric 
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sulphide is produced according to the quantity of sulphur used, and a 
little silicon sulphide is also formed ; above 300°, however, the latter 
is obtained in larger quantity. The percentage of free silicon in two 
alloys containing originally 19°21 and 1°22 per cent. was increased to 
25°77 and 7:27 respectively, by heating with sulphur at temperatures 
below 290°. 

Manganese silicide is much less readily attacked by sulphur ; below 
300°, there is practically no action, whilst at the boiling point of sulphur, 
although some silicon sulphide is formed, no free silicon is liberated. 

Chromium silicide is not attacked by sulphur at 300°, but at 450° 
some action seems to occur, although novsilicon is liberated. 

Iron silicide containing 29°51 per cent. of combined, and no free, 
silicon is not attacked by boiling sulphur. E. W. W. 


Metallic Carbides which are Decomposed by Water. By 
Henrt Morssan (Ann. Chim. Phys., 1896, [vii], 19, 302—337).—A 
résumé of previous papers. Compare Abstr., 1894, ii, 450 ; 1896, i, 633 ; 
ii, 364, 419, 422, 423, 650. J.J. 8. 


Volatilisation of Refractory Substances. By Henri Morssan 
(Ann. Chim. Phys., 1896, [ vii], 19, 133—144).—The whole of this work 
has been published previously. Compare Abstr., 1893, ii, 507, 532 ; 
1894, ii, 42, and 1895, ii, 164. J.J.8. 


Atomic Weights of Argon and Helium. By Henry WIiLpDE 
(Compt. rend., 1897, 125, 649 —651).—Under low pressures at — 76°, 
and at 20 atmos., nitrogen does not yield the spectrum of argon, nor 
argon the spectrum of nitrogen, even if the discharge is continued 
for several hours. 

The author discusses the possible positions of argon and helium in 
his systematic arrangement of the elements according to their atomic 
weights. C. H. B. 


Lithium Chloride Solutions. By Grorces Lemoine (Compt. 
rend., 1897, 125, 603—605).—The sp. gr. at 0° of solutions of lithium 


chloride of various concentrations is as follows. 


Weight of salt in 100 
grams of solution ... 4°26 12:18 22:2 
ivi 


32°5 
MUIR ducts nicssosencesses 1:026 1:073 1:2 


‘203 


41:4 43:2 
1:267 1:282 


33 


These results are more accurately represented by two right lines, 
than by a continuous curve, and there seems to be a modification in 
the constitution of the solution from about 13 gram-molecules per 
litre to about 6 gram-molecules per litre, or from LiCl+3H,O to 
about LiCl + 8H,0. 

The heats of dilution at 10° are as follows. 


Gram-molecules of LiCl per litre 9 6 $3 1 065 
Heat of dilution, starting from 12 

gram-molecules per litre 3 22 28 31 3:2 Cal. 
Heat of dissolution taking 8°4 Cal. as 

maximum 52 65 74 80 83 84 ,, 
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There is no development of heat beyond LiCl+116H,O, and the 
results are practically the same at 20° as at 10°. The heat of dilution 
increases regularly with the quantity of water. 


Lithium chloride and methylie alcohol :— 
Temperature ... 
Ratio of the weight of salt to the weight 

of the saturated solution , 0:27 0°30 
Weight of salt in 100 grams of solution... 145 22-1 
Sp. gr. at 21°5° 0°836 0910 0-974 
Sp. gr. at 0° , 0°854 0°926 0°988 
Gram-molecules of LiCl per litre 3 1 0°5 
Molecules of MeOH per molecule of LiCl 4°77 7:9 24 48 
Heat of dilution at 18° from 5 gram-mole- 

cules per litre 15 826 8 3°0 Cal. 
Heat of dissolution taking 10°9asmaximum 7°9 9:4 10°5 10°9 Cal. 


There is no development of heat beyond LiCl + 48MeOH. 
Lithium chloride and ethylie alcohol.— Determinations of solubility gave 
Temperature 1°6° 5°7° 13:0° 25:0° 40°6° 62°6° 
Ratio of weight of salt to weight 

of its saturated solution 014 0°14 0°13 0°14 0°15 0:18 


These results are represented by two right lines which intersect at 
a low angle, at a point corresponding with 30°, the more inclined por- 
tion leading slowly to the melting point of the salt. The solubility 
decreases, progressively in the order’: water, methylic alcohol, ethylic 
alcohol, amylic alcohol. 


Weight of salt in 100 grams of solution 52 101 14°6 
Sp. gr. at 14:2 0°839 0-871 0°903 
Sp. gr. at 0° 0851 0881 — 
Gram-molecules of LiCl per litre 2 1 05 
Molecules EtOH per molecule LiCl 54 83 16°9 35 
Heat of dilution from 3 gram-mols. per litre 0 -—- 2:1 2°6Cal. 


Heat of dissolution taking 11°7 as maximum 9°1 — 11:2 11°5 Cal. 
C. H. B. 


Colloidal Silver. By C. A. Atrrep LoTTERMOsER and ERNsT voN 
Meyer (J. pr. chem., 1897, 56, 241—247).—The authors propose to 
study quantitatively the action of various reagents on colloidal silver. 
They find that acids precipitate it from solution in the “ molecular” 
state, time and dilution being of great importance ; also with different 
acids widely different results are obtained, as is seen from the results 
of quantitative experiments already completed. 

Colloidal silver is not precipitated by small amounts of sodium 
chloride or hydrochloric acid in presence of albumin. Apparently no 
silver albuminate is formed, but further details of these experiments, as 
also of those on the action of salts and the halogens on colloidal silver 
will be given subsequently. A. W. C. 

Calcium, Barium, and Strontium Borides. By Henri Moissan 


and P. Wituiams (Compt. rend., 1897, 125, 629—643).—Calcium boride 
is best obtained by heating an intimate mixture of 1000 parts of 
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calcium borate, 630 parts of aluminium and 200 parts of sugar carbon 
in a carbon crucible for 7 minutes with a current of 900 ampéres 
and 45 volts. The aluminium completely reduces the calcium borate, 
whilst the carbon prevents the formation of aluminium oxide. The 
product is broken up and heated successively with dilute hydrochloric 
acid, boiling concentrated hydrochloric acid, water, ether, toluene, and 
hydrofluoric acid. 

The calcium boride has the composition CaB, and forms transparent, 
microscopic cubic or rectangular crystals which scratch rock crystal, 
and even rubies ; sp. gr. =2°33at15°. It is not altered when heated to 
redness in hydrogen, is attacked by fluorine in the cold, with incan- 
descence, by chlorine at a red heat, and also, but more slowly, by 
bromine and iodine. When heated in air, it does not burn below a 
bright red heat, and it is attacked by sulphur vapour under the same 
conditions. Nitrogen does not attack it even at 100°, and it is not 
decomposed by water under pressure at 250°, and even in a current of 
steam at higher temperatures decomposition is very slow. Gaseous 
halogen hydracids attack the boride at a dull red heat, but their 
solutions have no action on it; dilute sulphuric acid also does not 
attack it, but the concentrated acid is reduced. Ammonia is without 
action on the boride at the softening point of glass. On the other 
hand, oxidising agents, whether fused or in solution, attack it 
readily 

Strontium boride, SrB,, is obtained in a similar way and has similar 
properties, but is not attacked by fluorine in the cold; sp. gr.=3°28 
at 15°, 

Barium boride, BaB,, is also obtained in the same way, and its 
properties are similar ; it forms small but very regular crystals which 
scratch rubies, but not diamonds; sp. gr. =4°36 at 15°. The yield o 
boride is greater than with calcium or strontium. C. H. B. ° 


Basic Magnesium Salts. By Tassitity (Compt. rend., 1897, 125, 
605—607).—Precipitated magnesium hydroxide yields no oxybromide 
when heated with solutions of magnesium bromide. If, however, 
5 grams of magnesium oxide previously heated at a low temperature 
is added gradually to an almost boiling solution of 145 grams of 
magnesium bromide in 300 grams of water, and the solution is again 
heated, finally, to 150°, and then filtered and allowed to cool, the oxy- 
bromide, MgBr,,3MgO0 +12H,0 separates after about 15 days in small, 
acicular crystals which act on polarised light and show longitudinal 
extinction. When heated at 120° in dry air free from carbonic anhy- 
dride, the crystals lose 6H,O. The oxybromide alters when exposed 
to air, and absorbs carbonic anhydride ; it is decomposed by water, 
alcohol, and most other reagents. 


No definite oxyiodide could be obtained under similar conditions. 
C. H. B. 


Zinc Hydroxide in Precipitation. By Vernon J. Haut (Amer. 
Chem. J., 1897, 19, 901—912).—The author has studied the precipita- 
tion of zinc hydroxide by means of potassium hydroxide solution, with 
reference to its effect in carrying down chlorine. When used in the 
ratio 2K HO : ZnCl,, no chlorine is found in the precipitate, whereas with 
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1}KHO, 7:4 per cent. of the total chlorine is obtained in the 
precipitate, and the quantity decreases asthe proportion of potassium 
hydroxide is diminished. When the ratio is 5—8KHO:Zn(Cl,, no 
chlorine is carried down. Experiments made on precipitation in 
presence of potassium sulphate led to results similar to those obtained 
in the case of the precipitation of ferric hydroxide (Abstr., 1897, ii, 
408). Increase of concentration tends to diminish the quantity of zinc 
precipitated and to increase the quantity of chlorine in the precipitate, 
whereas in the case of ferric hydroxide both the quantity of ferric oxide 
and chlorine in the precipitate decrease with increased concentration ; 
in both cases, however, rise of temperature greatly reduces the quantity 
of metallic oxide and chlorine thrown down. E. W. W. 


Impurities in Crude Copper. By Fri&piric ScHLAGDENHAUFFEN 
(Compt. rend., 1897, 125, 573—574).— When water is allowed to remain 
in coutact with filings of crude English or Chili copper for several days, 
it yields a yellow precipitate if acidified with hydrochloric acid and 
treated with hydrogen sulphide, the precipitate being more abundant 
if the copper and water are heated at 100°. If the same filings are 
afterwards treated with potassium hydroxide solution or dilute hydro- 
chloric acid, both arsenic and antimony are found in the solution. 
Further, if the filings are heated in a current of carbonic anhydride, a 
mixture of arsenic and antimony oxides sublimes. Some other speci- 


mens of crude copper gave a sublimate which contained selenium, whilst 
one specimen gave a sublimate of lead sulphide in cubical crystals. 


C. H. B. 


Solubility of Lead in Ammonia. By Herrmann ENDEMANN 
(Amer. Chem. J., 1897, 19, 890—893).—Strong ammonia does not 
dissolve litharge, although Karsten states that lead dissolves in 
ammonia, forming a dark yellow solution. If lead be immersed for a 
day in strong ammonia solution (29 per cent.), there is no apparent 
change, but the solution contains some lead ; if left for a longer time, 
the lead becomes coated with an orange, and later with a rust-coloured, 
precipitate, whose dark colour quickly fades if the precipitate is 
detached from the metal. After three days, the ammonia contains 
00139 per cent. of lead, and if the action be allowed to continue for 
weeks, a white precipitate, which appears to be lead hydroxide mixed 
with oxides of other metals, is formed on the bottom and sides of the 
vessel. After drying, this precipitate contains only 0°15 per cent. of 
ammonia. Weak ammonia solution (2°9 per cent.) brings about a 
more rapid oxidation, for in 24 hours a white precipitate is formed on 
the glass, and on the surfaces of the liquid aud the lead, and during 
the next 48 hours it rapidly increases in amount. The bearing of these 
Observations on the manufacture of ammonia solution in lead-lined 


tanks, and the contamination of potable waters, is briefly discussed. 
E, W. W. 


Researches on Aluminium. By Henri Moissan (Ann. Chim. 
Phys., 1896, [vii], 19, 337—356).—A résumé of work previously 
published. Compare Abstr., 1894, ii, 450 ; 1895, ii, 226 ; 1896, ui, 301, 
338 and 601. JIS. | 
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Chromium Arsenate. By N. Tarver (Gazzetta, 1897, 27, ii, 
166—175).—Schweitzer ascribed the composition, K ,Cr,As,0..,20H,0, 
to the compound obtained by treating potassium chromate with 
arsenious acid. The author considers that, at ordinary temperatures, the 
salt has the constitution [Cr(OH),:AsO,],Cr(OH),,4K,HAs0,,12H,0, 
after heatiug at 60° the constitution 

(CrO,:AsO,),CrO,,4K,HAsO,,10H,0, 
whilst by heating at 120° the 10H,0 is expelled ; these constitutions 
are assigned on the basis of determinations of water of crystallisation. 
The compound of the composition K,Cr,As,0,,H,, obtained at 120°, is 
a green powder which, when boiled with potash, yields a pale green sub- 
stance of the composition K,Cr,As,O,,,12H,O, to which the constitution 
(K,AsO,°CrO,°0),CrO, is assigned; when boiled with potassium 
hydrogen arsenite solution, it yields a substance of the composition 
K,As,Cr,0,.,24H,O and the constitution 
[Cr(K,AsO,):KAsO,°O],Cr(KAsO,),24H,0. 

This, on boiling with potash, yields the compound 

[Cr(HO),(K,AsO,)°O],Cr(HO),, 
which on heating at 150° is converted into a compound of the constitu- 
tion [CrO(K,AsO,)-O],CrO ; on treating the latter with potassium 
hydrogen arsenite, it yields a substance of the constitution 

[Cr(K,AsO,): AsO, ]Cr,, 

which is readily oxidised by potassium ferricyanide with formation of 
chromium arsenite, AsO,iCr>AsO,:Cr:AsO,°CriAsO,, as a dark green 
powder. W. J.P. 


Stannic Acids. By Ropotpne C. Enerx (Compt. rend., 1897, 125, 
651—654).—The author gives a réswmé of the recorded observations 
concerning stannic and metastannic acids, and of the results of his 
own investigations (Abstr., 1897, ii, 376, and this vol., ii, 29). 

C. H. B. 


Action of Nitric Acid on Tin. By Ropotpne C. Eneex (Compt. 
rend., 1897, 125, 709—711).—The white product of the action of 
nitric acid on tin has been variously described as stannic acid (Gay 
Lussac), metastannic acid (Berzelius, Fremy), stannic nitrate (Monte- 
martini), and basic stannic nitrate (Walker). The author finds that 
the nature of the product depends on the conditions under which it is 
formed. If nitric acid of sp. gr. 1:42 is diluted with different propor- 
tions of water, kept at 0°, and a stick of tin immersed in 200 c.c. of 
the liquid, the products are (a) with 1 vol. of nitric acid and 2 vols. or 
more of water, stannous nitrate ; (6) with equal volumes of water and 
acid, stannic nitrate, the liquid finally becoming syrupy ; and (c) with 
undiluted acid, stannic nitrate, which, however, is precipitated, be- 
cause it is insoluble in moderately concentrated nitric acid. 

Stannic nitrate is, however, readily decomposed by water or by a 
rise of temperature, the first product being stannic acid mixed with a 
small proportion of metastannic acid, the proportion of the latter 
increasing, however, if the substance remains in contact with water, 
or if itis dried. The limiting compound in the cold is metastannyl 
stannate. 

When metastannyl stannate is boiled with water, the conversion 
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into metastannic acid proceeds further, and parastannic acid is also 
formed in gradually increasing quantity (this vol., ii, 29). Pure meta- 
stannic acid yields parastannic acid when boiled with water ; the latter 
may perhaps be regarded as aninternal anhydride of the former, 
Metastannic acid is not formed by the direct action of nitric acid on 


tin ; the substance described by Berzelius was in reality parastannic 
acid. C. H. B. 


Mineralogical Chemistry. 


Native Iron in the Coal Measures of Missouri. By Evcens T. 
ALuEN (Amer. J. Sci., 1897, [iv], 4, 99—104).—Very few well-authen- 
ticated occurrences of terrestrial iron, which may not possibly be 
artificial or meteoric, have been described. It has been stated to be 
found in igneous rocks, in river sands, and in connection with car- 
bonaceous matter. Analysis I is of native iron from a boring in 
sandstone (containing 30°90 per cent. of calcareous cement and 1:27 
per cent. Fe,O,) at Cameron, Clinton Co. The iron occurs in irregular 
fragments weighing on an average 0°5 gram, the largest weighing 
45°4 grams; it is soft (H=4), very malleable, and on the fresh frac- 
ture almost silver-white. A well-marked, laminated cleavage is 
present, but no Widmanstitten figures are brought out by etching. 
Analysis II is of pieces of iron from a grey clay (containing 79°32 
SiO, and 1°67 Fe per cent.) in a boring passing through sandstone and 
lignite at Weaubleau, Hickory Co. III is of iron from fire-clay (con- 
taining 65°25 SiO, and 3°62 Fe per cent.) in a boring, passing through 
a coal bed, at Holden, Johnson Co. 

Fe. Si0.. C. P. Cu,Ni,Co. Sp. gr. 
I, 99°16 0:37 0°065 0207 Nil 76 gry 7 7.43 
II. 99°39 0°31 not det. 0°13 —_ 7°58, 7°83, 7 88 
III. 97°10 165 notdet. 0°176 — 7°49 


These specimens of iron, when first extracted from the matrix, are 
tarnished, but are free from rust ; they are very soft, and contain no 
nickel. The depth (35—51 feet) at which they occur excludes the 
possibility of meteoric origin; their occurrence in coal measures is 
suggestive of reduction. L. J. 8. 


Composition of Pre-Carboniferous Coals. By W. Hopeson 
Exuis (Chem. News, 1897, '76, 186—188).—In anthraxolite from five 
different localities, the percentage of ash ranged between 0°72 and 
48°37, whilst the extreme variations in the percentage of the other 
constituents, calculated on the dry, and ash-free substance, were: 
carbon, 90°5 and 97:1; hydrogen, 0°5 and 6:2 ; oxygen, 1°6 and 5'5, which 
numbers support the view that anthraxolites result from the meta- 
morphosis of bitumen. D. A. L. 

Identity of Andorite, Sundtite, and Webnerite. By Grorce T. 


Prior and LEeonarp J. SPENCER (Min. Mag., 1897, 11, 286—301 ; and 
Zeits. Kryst. Min., 1898, 29).—Andorite was described in 1892 as 
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an orthorhombic mineral from Felsébanya, Hungary, having the compo- 
sition 2PbS,Ag.8,38b,8, (Abstr., 1895, ii, 21). Sundtite from Oruro, 
Bolivia, was shortly afterwards described as being orthorhombic, with the 
formula (Ag.,Cu,,Fe)8,Sb,8, (Abstr., 1893, ii, 382). Webnerite, also 
from Oruro, was described as an argentiferous zinckenite with the 
composition 24(PbS,Sb,8,) + Ag.S,Sb,8, (Abstr., 1895, ii, 170). Anew 
analysis of measured crystals from the original sundtite specimen gave the 
results under I, agreeing closely with the formula 2Pb8,Ag,S,3Sb,8,, 
and thus showing, when considered in connection with the crystallo- 
graphic measurements, the identity of sundtite with andorite. Measure- 
ment of a rough crystal from the original specimen of webnerite also 
proves the identity of this mineral with andorite. The results of the 
original analysis of webnerite agree just as closely with the more 
simple formula 2PbS,Ag,8,3Sb,S, as with the formula given above, 
especially when the copper is taken as replacing silver. 


Pb. Ag. Cu. Fe. Sb. Ss. Total. Sp. gr. 
I 2410 10°94 O68 030 41°31 22°06 99°39 5°377 
Il. 21°81 11°73 O73 1:45 41°76 22:19 9967 5°33 


A description is also given of andorite ‘from Hungary,” which 
occurs with quartz, pyrites, fluorite, chalybite, &c., in small crystals 
closely resembling freieslebenite in appearance ; analysis of measured 
crystals gave the results under II. Alunite and cassiterite are de- 
scribed as being associated with Bolivian andorite. 

The characters of andorite are summarised as follows: orthorhombic 
with @:6:¢=0°6771 :1:0°4458 ; the number of observed crystal forms 
is 42. Colour, dark steel-grey, with brilliant, metallic lustre ; opaque. 
Streak black and shining ; powder dull. There is no cleavage, and the 
fracture is smooth and conchoidal ; brittle. Sp. gr.=5°35; H=3}. 
Since there is no crystallographic relationship between andorite and 
the orthorhombic zinckenite (PbS,Sb,S,), and the monosymmetric 
miargyrite (Ag.S,Sb,8,), it is pointed out that andorite must be a 
double salt, 2(PbS,Sb,8,) + Ag,8,Sb,8, = PbAgSb,8,. L. J. 8. 


[Stannite from Bolivia.] By Atrrep W. Srezner (Zeit. deutsch. 
geol. Ges., 1897, 49, 97, 131).—In a paper (pp. 51—142) on the silver- 
tin ores of Bolivia, it is pointed out that the mode of occurrence of 
cassiterite in Bolivia is quite different from that in other parts of the 
world, where it occurs in association with boron and fluorine minerals 
at granite contacts. In Bolivia, on the other hand, it occurs in ordi- 
nary mineral veins with sulphide ores, and is sometimes associated with 
stannite and other sulphostannates. 

At Potosi, stannite occurs with pyrites, tetrahedrite, and mispickel 
in cubic crystals with tetrahedral development ; the colour is steel-grey 
with a yellowish tinge, and the streak is black, Analysis by E. Ziessler 
of massive material, containing some blende and pyrites, gave, after 
deducting 6°96 per cent. of gangue, 


8. Cu. Sn. Fe. Zn. Ge. Total. Sp. gr. 
29°00 29°00 27:50 13°75 O75 nil 10000 4°495 


_ Heated in a closed tube, it decrepitates and gives off much sulphur 
in which it differs from ordinary stannite, L. J. 8. 
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Distribution of Titanic Oxide upon the Harth. By Francis 
P. Dunnineton (Chem. News, 1897, '76, 221—222. Compare Abstr., 
1892, 791).—Titanic oxide has been found in 34 samples of soil from 
various parts of the world and also in the borings from a deep well 
extending to a depth of 4490 ft. The quantity varied from 2°33 to 
0:09 per cent. in the air-dried soil, the average being 0°515 per cent. 
when the exceptionally rich sample (from St. Helena) containing 2°33 
per cent. is omitted. D. A. L. 


Composition of Ilmenite. By Samuet L. PENFIELD and H. W. 
Foote (Amer. J. Sci., 1897, [iv], 4, 108—110 ; and Zeit. Kryst. Min., 
1897, 28, 596—597).—The formula of ilmenite has been written as 
(Fe,Mg)O,TiO, and as (Fe,Ti),O,. The mineral crystallises in the 
rhombohedral-tetartohedral division of the hexagonal system and the 
length of the vertical axis, 1385, is not between those of hematite 
(1:359) and artificial titanium sesquioxide (1°316), neither of which 
show the tetartohedrism of ilmenite ; this, together with the fact that 
the amount of Ti,O, never exceeds that of Fe,O,, tells against the 
isomorphous mixture as given in the second formula. The presence 
of magnesia in many ilmenites can also not be accounted for by this 
formula. The largest amount of magnesia found in any ilmenite is 
shown in Rammelsberg’s analysis of material from Warwick, New 
York, but as this has been suggested to be due to impurities, two new 
analyses have been made of a crystal from this locality ; the mean is 


Si0,. TiO,. FeO. MgO. MnO. Fe,O3. Total. Sp. gr. 
037 57:29 2415 15°97 1:10 1°87 100°75 4:345 


Here the ratio RO,:RO is very close to 1:1, thus indicating the 
existence of the molecule RO,TiO,. Since Fe,O, + Ti,O, = 2TiO, + 2Fe0, 
it cannot be told by chemical means whether all the titanium exists 
as TiO,, but as MgO,TiO, is present it is best to assume that FeO,Ti0O, is 
also present, and not (Fe,Ti),0,. Inthe published analyses of ilmenite, 
where TiO,: RO= 1:1, there is often an excess of Fe,O,, and it is reason- 
able to suppose that the hematite molecule, Fe,O, or FeFeO,, is capable 
of mixing with the ilmenite molecules, FeTiO,and MgTiO,, just as calcite 
and sodium nitrate are practically isomorphous. L. J. $8. 


Bixbyite a New Mineral. By Samuer L. Penrienp and H. W. 
Foore (Amer. J. Sci., 1897, [iv], 4, 105—108 ; and Zeit. Kryst. Min., 
1897, 28, 592).—Bixbyite was found by M. Bixby in cubic crystals 
implanted on topaz and decomposed garnet and rhyolite at about 
35 miles south-west of Simpson, in Utah. The cubes are occasionally 
modified by the trapezohedron {211}. The colout is brilliant black 
with metallic lustre, and the streakis black. H = 6—6‘5 ; sp. gr. = 4945. 
The mineral fuses at about 4 and becomes magnetic. The fine powder 
is difficultly soluble in hydrochloric acid, and from the amount of 
chlorine evolved the available oxygen was calculated. The mean of 
two very close analyses is 


SiO, Al,Os Fe,0s TiO, MnO. MgO. Available O. Total. 
1:21 2°53 47°98 1:70 42:05 010 4:38 99°95 


The silica and alumina are due to the presence of topaz. Two forumle 


MINERALOGICAL CHEMISTRY. 123 


are possible, Fe,O,.Mn,O, and FeO,MnO,. If the mineral is an iso- 
morphous mixture of Fe,O,, Mn,O, and Ti,O,, as in the first formula, 
it would be expected to be rhombohedral and to belong to the hematite 
group. The second formula, which shows a relation to the cubic 
perofskite, (CaO,TiO,), is the one adopted ; small quantities of MgO 
and MnO replace FeO, and there is a little TiO, with the MnO,. The 
mineral is therefore to be regarded as a ferrous salt of manganous 
acid, H,MnO,, corresponding with the manganese salt, braunite, 
MnMn0,. 

The associated topaz is crystallographically described ; it is some- 
times opaque owing to the enclosure of minute quartz crystals. 


L. J. 8. 


Composition of Hamlinite. By Samuet L. Penrietp (Amer. 
J. Sci., 1897, [iv], 4, 313—316 ; and Zeit. Kryst. Min., 1897, 28, 588. 
Compare Abstr., 1891, 20).—Hamlinite was described in 1890 as 
rhombohedral crystals occurring with herderite and bertrandite at 
Stoneham, Maine; only a few small crystals were found, so an analysis 
was not possible. The mineral has now been found with apatite, 
herderite, and bertrandite on felspar and muscovite in Oxford Co., 
Maine. The small crystals are rhombohedral or prismatic in habit ; 
rr =88°41'. For the analysis, a whole specimen was powdered and 
the hamlinite separated by a heavy liquid, the accompanying apatite 
was then dissolved in dilute acid ; the hamlinite so obtained, of sp. gr. 
3'159—3°283, when examined under the microscope, appeared to be 
pure. The mean of four partial analyses is 

Total (less) 
P,O;. Al,O 3. Fe,0, SrO. BaO. H,O. F. SiO, K,O. Na,O. Ofor F. 
28°92 32°30 0°90 18°43 4:00 12°00 1°93 0°96 034 0°40 99°37 
Deducting silica, alkalis, &c., as felspar and mica, this agrees closely 
with the formula Al,Sr(OH),P,0,, or [Al(OH),],(SrOH)P,O,, in 
which strontium and hydroxyl are partly replaced by barium and 
fluorine respectively. This is the first mineral pyrophosphate that has 
been described, neither has a phosphate of strontium or barium been 


before observed. The associated bertrandite is crystallographically 
described. L. J. &. 


Monazite from Idaho. By Watpremar LinpaRen (Amer. J. Sci., 
1897, [iv], 4, 63—64).—The gravels and sands of the gold placers 
in the granite area of “Idaho Basin” contain, in the heavy residues, 
ilmenite, zircon, garnet, and monazite; the monazite is present in 
considerable quantity as yellowish or brownish grains. The crude 
material, with about 70 per cent. of monazite, contains about 48 per 
cent. of cerium oxides, and 1-20 per cent. of thoria. L. J. 8. 


Tripuhyite, a New Antimonate of Iron from Brazil. By Eveen 
Hussak and Georce T. Prior (Min. Mag., 1897, 11, 302—303).— 
This new mineral is found as dull, greenish-yellow fragments in asso- 
ciation with lewisite (Abstr., 1895, ii, 508) and derbylite (Abstr., 1897, 
ll, 410) in the cinnabar-bearing gravels at Tripuhy, Minas Geraes. 
Thin sections show an aggregate of translucent, highly refractive, and 
strongly doubly-refracting grains, which are biaxial and of a bright 
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canary-yellow colour. A few minute flakes, probably of muscovite, is 
the only impurity present. The streak is canary-yellow. When 
heated, the mineral! is infusible, and gives off antimony fumes, leaving 
a residue of ferric oxide. It is insoluble in hydrochloric and nitric 
acids. Sp. gr. 5°82. Analysis gave 
Undet. 
Sb,0;. FeO. CaO. SiO,  Al,O,; TiO, (alkalis?). Total. 
66°68 27°70 0°82 1°35 140 O86 (1:19) 100-00 


Assuming the iron to be ferrous, this agrees with the formula 
2FeO,Sb,0,. > L. J. 8. 


Blodite from the Punjab Salt Range. By Frepericx R. 
Mauer (Min. Mag., 1897, 11, 311—317).—Good crystals of blédite 
occur in the salt beds at the Mayo mines and at the Varcha mine; in 
external form and optical characters, they agree closely with the 
Stassfurt mineral, The crystals are colourless and usually transpa- 
rent, but are sometimes clouded by fluid inclusions. The mean of two 
analyses is 


MgO. Na,O. SO,. H,0. NaCl. Total. 
11°97 18°53 47°82 21°54 0:07 99°93 


This agrees closely with the usual formula, MgSO,,Na,SO, + 4H,0. 
Between 85° and 120°, it loses 2H,O, and the remainder begins to go 
off at about 125°. Blédite has probably been formed by the interaction 
of magnesium sulphate (kieserite) with rock salt. L, J. 8. 


[Cupro-scheelite from New South Wales.| By Gzorcr W. Carp 
(Records Geol. Survey N.S.W., 1897, 5, 122).—Cupro-scheelite occurs, 
associated with bornite and copper carbonates, at Upper Timby, near 
Yeoval. It is usually of a greenish tint, but is sometimes white, and 
has a waxy appearance ; rectangular outlines can be distinguished. 
Analysis gave 
WO; MoO; CaO. MgO. FeO; Al,O; CuO. CO, H,O. Gangue. Total. 
57°73 trace 14°40 0°22 2°98 trace 7:08 1°56 2°55 13°04 9956 

Deducting gangue, this corresponds with WO,, 66°7 ; CuO, 8°18 per 
cent. Stolzite from Broken Hill is also described. L. J. 8. 


Apophyllite from South Africa. By J. A. Lzo Henperson 
(Min. Mag., 1897, 11, 318—322).—In the so-called “ blue-ground ” of 
the farm Koppiesfontein near Jagersfontein, Orange Free State, 
apophyllite occurs as embedded octahedral crystals showing only the 
form p{1ll}. The crystals are almost colourless or feebly yellow; 
sp. gr. 2°371. Cleavage flakes show in polarised light a division into 
four sectors with biaxial characters. Analysis by Rohrig gave the 
results under I. No fluorine is given off when the mineral is treated 
directly with sulphuric acid, but it may be obtained from the ammonia 
precipitate of the hydrochloric acid solution of the mineral (compare 
Abstr., 1896, ii, 369). 

Si0,. Al,0;. Fe,0,. FeO. CaO. MgO. K,O. Na,O. H,O. F. NHy. Total 

I. 51°16 1°60 — 25°44 0:29 3-35 0°43 16-73 1:04 0-11 10010 
II, 34-385 15°44 3°55 14°80 10-11 716 — — 1134 — — — 
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The occurrence of apophyllite as embedded crystals is somewhat 
unusual ; the matrix is a soft, taleose, serpentine-like mass, which 


gave the results under II; it is compared with the Kimberley “ blue- 
ground,” . LJdIS. 


Pseudomorphs from Northern New York. By CHARLEs 
Henry Smytu, Junr. (Amer. J. Sci., 1897, [iv], 4, 309—312).— 
Pseudomorphs of pyroxene after wollastonite occur at Diana, Lewis 
Co.; here there has been an addition of magnesia. The crystals of 
scapolite and pyroxene in the limestone of Gouverneur, St. Lawrence 
Co., are sometimes altered to aggregates of a brown mica, probably 
phlogopite. Cases are cited in which garnet and epidote are apparently 
the alteration products of scapolite. L. J. 8. 


Serpentines of Davos. By Joun Batt (Jnaug. Diss. Ziirich, 1897, 
47 pp.).—As shown by its mode of occurrence and by the results of 
contact-metamorphism, the serpentine of Davos in Switzerland has 
been derived from a lherzolite which was intruded into the surround- 
ing gneisses, dolomites, and schists. In the least altered rock (anal. I), 
olivine, enstatite and diallage are present, together with picotite, 
accessory rutile, and rarely hornblende. The most altered rock from 
the margins of the mass gave analysis II. White steatite (anal. ITT) 
occurs in lenticular patches and veinlets in the schists near the ser- 
pentine. Ophicalcite from the calcareous schists at the serpentine 
contact -gave IV ; it consists of fragments of altered serpentine with 
secondary hornblende in a calcite matrix. 

Si0,. Al,O3. Cr,05. Fe,0, FeO. CaO. MgO. H,O. CO, Total. Sp. gr. 

I. 41°83 5°46 0°45 1:13 2°73 2°26 34°64 1054 — 99°04 2°78 

II. 39°95 1°86 0°23 3°37 3:57 — 35°63 13°37 — 98°48 2°61 
Ill. 63:96 — — — 203 — 29°51 5:34 — 10084 — 
IV. 32:96 3:15 — 3-26 1:9012°7628°71 8-26 8:69 99°69 2°73 


The associated rocks are described in detail; these are schistose 
whilst the serpentines are shattered. L. J. 8. 


{Leucite Rocks in Wyoming.] By Wurirman Cross (Amer. J. 
Set., 1897, [iv], 4, 115—141).—It was in the Leucite Hills, in south- 
western Wyoming, that leucite was first discovered in America, in 1871; 
here there is a lava flow of leucite rock, of which two new types are dis- 
tinguished and named wyomingite and ordenite. 

Wyomingite is a compact, reddish-grey rock with a marked schistose 
structure owing to the parallel arrangement of small, reddish flakes of 
mica, this being the only mineral visible in hard specimens. Under the 
microscope, it is seen to consist of phlogopite flakes in a ground-mass of 
smal] leucite crystals and diopside microlites; apatite, biotite, and 
residual glass are also present insmall amount. From analysis I, the 
mineralogical composition is calculated as 

Free silica. Leucite. Noselite. Diopside. Phlogopite. Accessories. 


18°7 26:1 8:7 18°8 19°9 78 


The presence of so large an excess of silica is difficult to explain, since 
there is no quartz, &c., to be seen in the thin sections. 
Ordenite (anal. II) has, with the exception of a vesicular structure 
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the same outward appearance as wyomingite ; here leucite and sanidine 
predominate as compared with phlogopite, diopside, and a peculiar 
amphibole ; apatite and biotite are also present in small amount. 

Madupite (anal. IIT) is the name given to a rock, probably a lava, 
from Pilot Butte, 15 miles east of the Leucite Hills ; it is a dull, felsitic- 
looking rock with numerous reddish specks of phlogopite. Under the 
microscope are seen diopside, phlogopite, and probably perofskite in a 
brownish, glassy base. As calculated from the analysis, this base has 
the composition of leucite. 

Phlogopite from wyomingite gave analysis IV, and V is of diop- 
side from wyomingite and madupite. The rock analyses (I—III) by 
W. F. Hillebrand are interesting, on account of the large number of 
determined constituents. In connection with these rocks, the classifica- 
tion of leucite roeks is discussed. 


Si0,. TiO,. ZrO,. Al,O3. (Ce, Di),O3. Cr,03. Fe,0;. FeO. MnO. CaO. SrO. Ba0. 
. 50°23 2°27 — 11°22 0-03 0°10 3°34 1°84 0°05 5°99 0°24 1°23 
- 54°17 2°67 0°22 10°16 — 0°05 3°34 0°65 0°06 4:19 0°18 0°59 
. 42°65 1°64 — 9°14 011 0°07 5138 1°07 0°12 12°36 0°33 0°89 
. 42°56 2:09 — 12°18 — 073 273 090 — 020 — 1:00 
- 50°86 3°03* — nil “= — 119 1°82 0°03 2332 — — 


H,O H,O 
(at (above Total (less 
MgO. K,0. Na,O. Li,O. 110°). 110°). P,O;. SO;. Cl. F. CO,. O for F). Sp.gr. 
I. 7°09 9°81 1°37 trace 0°93 1°72 1°89 0°74 0°08 0°50 — 100°40 2°79 
ra. -@62. 21°01 - 1-31 BP 0°52 1°01 1°59 0°16 0°06 0°36 0°49 100°04 2°699 
III. 10°89 7°99 0°90 us 2°04 2°18 1°52 0°58 0°03 0°47 — 99°91 2°857 
— 


> 
IV. 22°40 10°70 0°44 ,, 2°35 006 — — 2°46 — 99°77 = 
V. 17°42 0°42 076 — 0°31 — - - - = 99°16  3°290 
* TiO,+P,0O5. II contains a trace of nickel. 
Nitre (anal. VI, by L. G. Eakins) and nitratine (anal. VII) occur as 
crusts in exposed cavities in these rocks. These minerals are possibly 
of voleanic origin, as is sal ammoniac at Vesuvius. 


N.O; 
K,O. Na,O. [caled.]. CaO. SO, H,O. NaCl. Total. 
VI. 44°91 — [51°49] 1°09 1°59 0°63 0°16 99°87 
VII. 4:97 32°09 [61°58] 0°24 0°33 0°68 trace 99°89 


L. J. 8. 


Mineral Water from Buda. By Lupwie ILosvay DE Naey ILosva 
(Féldtani Kézliny, 1896, 26, 293—300).—Water from the Mathias 
Hunyady spring, No. III, near Buda, in Hungary, gave the following 
results on analysis. It is colourless, and hasa slight alkaline reaction 
and a bitter taste. Sp. gr. 1:03295 at 20°. In parts per 1000: Si0,, 
00109; Fe,0,,A1,0,, traces; Mg, 3°0033 ; Na, 53993; K, 0°3511; 
Ca, 0° 4136; SO,, 22 2°3805 ; Cl, 1°3119 ; HCO,, 0-6846 = 33° 5552; free 
CO,, 00335. This is compared with other bitter waters from the 


neighbourhood of Buda; those nearer the town contain more er a 
L 


VEGETABLE PHYSIOLOGY AND AGRICULTURE, 


Physiological Chemistry. 


Length of Time during which Food remains in the Digestive 
Apparatus of Rabbits. By Huco Weiske (Landw. Versuchs-Stat., 
1897, 48, 375—379).—Six rabbits of the same litter, about four months 
old, received, for 12 days, 60 grams of air-dried oats ; they were then 
fed on hay ad libitum, killed at different intervals, and the contents of 
their stomachs examined. The first was killed 3 hours after feeding 
with hay commenced, the second 6 hours, the third, fourth, fifth and 
sixth, 9, 12, 24 and 48 hours respectively after the commencement of 
hay feeding. The results showed that, under the conditions of the ex- 
periment, the grain was sufficiently digested in about two days to enable 
the excrement to be collected for the purpose of feeding experiments on 
the utilisation of foods. N. H. J. M. 


Effect of Increasing Amounts of Fat in Food on the Utilisa- 
tion of the Food Constituents. By A. Wicke and Hueco WEIskE 
Landw. Versuchs-Stat., 1897, 48, 390—400).—Two sheep were fed for 
24 days as follows. No. 1 received during the whole period .1 kilogram 
of hay and 0°25 kilogram of linseed cake per day, whilst No. 2 received 
0:75 and 0-2 kilogram of hay and cake respectively. For the first week 
no other food was given, but during the second, third, and fourth periods 
of the experiment, No. 1 had 60, 120, and 180 grams of olive oil, and 
No. 2, 50, 100, and 150 grams of olive oil per day. The results are 
given in tables showing the amounts of dry matter, proteid, fat, crude 
fibre, &c., in the food and in the feces, and the amounts (actual and 
per cent.) digested. 

Even in the fourth period, when the amount of oil given was very 
large, the oil was mostly digested and resorbed ; and the digestibility 
of the fat of the food, and also, but to a less extent, the dry 
matter of the food, was increased. The digestibility of the proteids 
remained about the same, whilst the digestibility of the crude fibre 
was increased, and that of the nitrogen-free extract substances 
diminished, under the influence of oil. On the whole, however, the 
results showed that large amounts of oil have no great effect on the 
digestibility and resorption of food constituents. N. H. J. M. 


Chemistry of Vegetable Physiology and Agriculture. 


Alcoholic Fermentation without Yeast Cells. By Epuarp 
Bucuner and Kupotr Rapp (Ber., 1897, 30, 2668—2678. Compare 
Abstr., 1897, ii, 380).—The authors are convinced that the yeast ex- 
tract described in previous papers does not owe its fermentative pro- 
perties to micro-organisms, because passage through a Chamberland filter, 
Which arrests bacteria, does not impair its activity. Moreover, it is 
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found that a specimen of the extract, which time has rendered power- 
less to ferment, acquires but feeble activity when treated with 1 gram 
of living yeast, and becomes quite inactive if potassium arsenite is also 
added, whereas a freshly prepared extract rapidly induces fermentation. 
If the fermentative capacity of the yeast extract is due to micro- 
organisms, it would be expected that the activity of the liquid would 
increase with lapse of time, owing to the reproduction of the agents ; 
very rapid deterioration occurs, however, when the extract is kept for 
2 days, when it loses the fermentative property. Zymase is not pro- 
duced by quiescent yeast ; a specimen of fresh yeast which yields an 
active extract when submitted at once to pressure, gives rise to an in- 
active liquid if pressed after an interval of 3 days. This circumstance 
probably affords an explanation of the previously observed fact that 
specimens of yeast from some breweries failed to yield an extract con- 
taining zymase. 

The paper contains a description of the method by which the yeast 
extract is most conveniently obtained, and further observations have 
been made regarding the nature of its active enzyme, zymase. Its be- 
haviour towards hydrocyanic acid resembles that of other enzymes, 
this agent checking the fermentative activity of zymase, and also des- 
troying the power of the original yeast extract to cause effervescence 
when mixed with hydrogen peroxide. 

Applying Meissl’s method of determining the fermentative power of 
yeast, the authors have studied the fermentative power of yeast extract 
under various conditions ; tables have been compiled which embody the 
results of their experiments on the influence of temperature, antiseptics, 
time, and the concentration of the sugar solution employed. Yeast 
extracts from different sources have been also compared. 

M. O. F. 


Oxidising Ferments (Oxydases). By Gaprie. BerTRanp (Ann. 
Agron., 1897, 23, 285—399. Compare Abstr., 1896, i, 534 ; ii, 61 and 
571; 1897, ii, 117, 338, 493; this vol., i, 53).—It was previously 
observed that the ash of laccase contains manganese. It is now shown 
that the activity of the laccase varies with the amount of manganese 
present. Three samples (each 0:2 gram) which, in presence of 50 c.c. 
of 2 per cent. quinol solution, absorbed in 1$ hours 19:1, 15:5, and 
10°6 c.c. of oxygen, contained respectively 0°159, 0°126, and 0-098 per 
cent. of manganese. 

It was not found possible to remove the manganese from prepara- 
tions of laccase, but by altering the mode of preparation the author 
was able to obtain a sample almost free from manganese. This sample, 
with quinol, absorbed only about 0:3 c.c. of oxygen, whilst the addition 
of manganese sulphate (Mn=0-001 gram) induced an absorption of 
4°3 c.c. of oxygen. Other sulphates (iron, aluminium, cerium, zinc, 
copper, calcium, magnesium, and potassium) had no effect. 

Direct experiments with a number of manganese salts showed that 
they all had the property of fixing free oxygen in presence of quinol, 
although in very different degrees. Solutions were prepared contait- 
ing quinol 1 per cent., and manganese 0°1 per cent. The solutions 
(100 c,c.) contained in 250 c.c, flasks were kept in agitation for a time, 
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and the amount of oxygen absorbed ascertained. The following num- 
bers show the amounts of gas absorbed by each salt : 


Nitrate. Sulphate. Chloride. Formate. Benzoate. 
15 1°6 1:8 7-4 * 15°3 
Acetate. Salicylate. Lactate. Gluconate. Succinate. 
15°7 16°3 17°6 21°6 22°1 
In some cases, a crystalline precipitate (quinhydrone) separated : with 
the gluconate in 2 hours, but much later with the salicylate. 


N. H. J. M. 


Vegetation with and without Argon. By Tu. ScHLOEsING, jun. 
(Compt. rend., 1897, 125, 719—722).—Oats and feather-grass (Houque 
laineuse) respectively were grown in confined volumes of ordinary air 
and air deprived of argon, the ratio CO,/O, being determined in each 
case, and the general appearance, behaviour, &c., of the plants observed. 
The conclusion drawn from the experiment is that argon has no appre- 
ciable influence on vegetation. C. H. B. 


Researches on Germination. By F. Victor Jopin (Ann. Agron., 
1897, 23, 433—471. Compare Giglioli, Abstr., 1897, ii, 423).—Peas, 
kept under ordinary conditions, retain from 0°1 to 0°3 gram of water 
per gram of dry matter, an amount which is sufficient to determine 
gradual changes which finally result in loss of germinating power. 

Peas (3°452 grams) kept in air over mercury and exposed to light, 
in 4} years absorbed 2°4 c.c. of oxygen, and produced 1°8 c.c. of carbonic 
anhydride ; the peas no longer germinated. In absence of light, there 
was no action during the same period, and the seeds germinated 
normally. Of nine peas which were kept immersed in mercury for over 10 
years, two germinated almost normally ; two others germinated, but not 
satisfactorily, whilst the remaining five failed to germinate completely. 

A number of peas, weighing 3°694 grams, were kept in air saturated 
with water at 20—23°. In 10 days, the weight of the seeds increased 
to 5°602 grams, but there was no germination. Thirteen days later, 
the weight increased to 6143 grams, and 15 peas germinated, whilst 
six did not. No more of the peas germinated, and the weight, 37 days 
after the commencement of the experiment, was 5°650 grams. The 
results show that the minimum of hydration at which germination 
takes place is about 0-9 per grain of seed. 

In the next experiments, sterilised peas were kept under glass shades 
closed with mercury, and the composition of the air ascertained from 
time to time. A fewc.c. of sterilised water was present, to enable germi- 
nation to take place. Similar experiments were made with peas with 
insufficient moisture for germination (hydration=0°331 to 0-737). 
The results (which are given in detail in tables) show that the peas 
which could not germinate, owing to the amount of water present 
being insufficient, showed a respiratory activity, apparently similar to, 
and sometimes exceeding, that of the peas which germinated. 

With regard to the effect of an excess of carbonic anhydride on 
germination, peas and cress did not germinate when kept in an atmos- 
phere of CO, =58-3, O,=26°6, and N,=15-1 per cent. After being 
17 days in this atmosphere, all the peas were killed, but most of the 
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cress germinated when surrounded with ordinary air. Peas, however 
germinate in presence of 7 per cent. of earbonic anhydride, and pro- 
duced, in 13 per cent. of the gas, rootlets 2—3 mm. long; in presence 
of 50 per cent. of carbonic anhydride, peas rapidly lose the power of 
germinating, although they absorb oxygen and give off carbonic 
anhydride. 

The first stages of germination, resulting in the production of a 
rootlet 2—3 times the diameter of the pea, can take place without the 
intervention of an appreciable amount of oxygen. Subsequently, 
oxygen is necessary ; the oxygen must be in the uncombined state, and 
is not available either in the form of nitrates or of hydrogen peroxide. 
The reduction of nitrates, during germination, observed by Boussingault 
was, no doubt, due to the action of microbes (Agronomie, 7, 130. Com- 
pare also Godlewski, Abstr., 1897, ii, 583). N. H. J. M. 


Influence of Arsenic on Germination. By Berner Jonsson 
(Ann. Agron., 1897, 23, 491; from Konigl. Landt. Akad. Hanil., 
1896, 35, 95).—Lyttkens considers that the arsenic present in super- 
phosphates may sometimes explain the bad effects occasionally observed. 
Arsenic acid is injurious to germination, and arsenious acid is much 
more injurious than arsenic acid. The author’s experiments gave 
discordant results. In some cases arsenic acid was favourable to 
germination, but this is attributed to its destructive action on the 
microbes present on the surface of the seeds. N. H. J. M. 


Mean Molecular Weight. of the Soluble Matter in Germi- 
nating Grain. By Lton Maquenne (Compt. rend., 1897, 126, 
576—579).—The grain was allowed to germinate in presence of dis- 
tilled water for a definite time, and was then crushed and pressed, the 
freezing point of the liquid and the quantity of dissolved solid matter 
in it being determined either with or without previous dilution with 
water as the case might require. From the data thus obtained, the 
mean molecular weight of the dissolved matter was calculated. In 
the case of rye, after germinating eight days, it was 445 ; after twelve 
days, 203; and after thirty days, 167: in the case of peas, after eight 
days, 306 ; after fifteen days, 199, and after forty days, 112: in the case 
of white lupin, after fifteen days, 239 ; after twenty-two days, 226 ; and 
after forty days, 137, Although the molecular weights differ widely 
in the case of different plants, it is clear that, for the same species, the 
mean molecular weight of the soluble matters diminishes as germina- 
tion proceeds. It would follow that the transformation of the reserve 
matter in the seed does not consist, as is generally supposed, simply of 
a conversion of amylaceous substances into sugars, and of proteids into 
simple amides. Glucose and asparagine are probably the ultimate 
terms of the transformation, but their formation is preceded by that 
of soluble intermediate products. In the cases of peas and lupins, for 
example, no glucose can be detected in the soluble products after 
eight days germination. 

Similar determinations of the mean molecular weight of dissolved 
substances in the juice of different parts of green wheat soon after 
flowering gave the following results. Near the root, 176; middle of 
plant, 194; near the ear, 215. The molecular weight of the soluble 
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matter therefore increases as it ascends the plant, and gradually ap- 
proaches the point where it will ultimately be stored up in the seed, 
Experiments showed that the osmotic pressure was practically the 
same in all parts of the plant. C. H. B. 


Substitution of Arsenic Acid for Phosphoric Acid in the 
Nutrition of Plants. By Junius Stoxiasa (Ann. Agron., 1897, 28, 
471—477).—Oats were grown in nutritive solutions (1), without 
phosphorus or arsenic, (2), with phosphoric acid (0°00142 per cent.) 
and arsenic acid (as sodium salt, 0°0023 per cent.), (3), with phosphoric 
acid (0°0142 per cent.), and (4), with arsenic acid (0°0023 per cent.) 
but without phosphoric acid. The following results were obtained : 


Average length Dry produce Furfuralde- 
—'-— c ie . Number — Lecithin hyde 
roots. stems. roots. stems, &c. seeds. of seeds. in leaves. in leaves. 
cm. cm. grams. grams. grams, percent. per cent. 


1. 93 362 0°63 2°96 — —. 0°38 8°11 
2.332 954 46 1365 6°85 347 1-46 8°43 
3. 35°6 967 48 1438 7:32 368 1:35 8-09 
4,185 493 102 4°84 — 0°41 10°27 

The plants of series 4 (with arsenic) developed better than those of 
series 1, but the flowers soon dried up and the leaves were bluish-green. 
In presence of phosphoric acid, arsenic acid had no injurious effect. 

It was previously shown that chlorophyll formation (and consequently 
assimilation of carbon) depends on the presence of lecithin, a 
compound containing phosphorus, produced by the interaction of 
glycerophosphoric acid, choline, and chlorophyllanic acid. In these ex- 
periments, the leaves produced under the influence of arsenic acid 
contained only about the same amount of lecithin as in series 1. On 
further examining the leaves, it was found that those of series 1, 2, and 
3 contained chlorophyll grains, often accompanied with starch, whilst 
those of series 4 contained chlorophyll grains but no starch. In 
absence of phosphorus and arsenic, the leaves were yellow. Furfuroids 
were produced in largest quantity under the influence of arsenic acid 
alone (they were determined as furfuraldehyde. See table). In 
favouring the formation of furfuroids, arsenic acid increases the 
development of assimilating organs. 

Whilst 0°02 per cent. of arsenic acid is injurious to vegetation, as 
little as 0°0002 per cent. of arsenious acid is sufficient to destroy plants. 


N. H. J. M. 


Transformation of Sugars into Oil in the Olive. By C. Genser 
(Compt. rend., 1897, 125, 658—661).—The respiratory quotient CO,/O, 
for olives is less than unity when they are young, and when, as Luca 
has shown (Compt. vend., 1861 and 1862), they contain a high propor- 
tion of mannitol and a very low proportion of oil. It becomes greater 
than unity when they are large and when they change to violet-red, 
and at this period Luca found that the proportion of mannitol 
diminishes, whilst that of oil increases. Since the olives contain 
neither citric, tartaric, nor malic acid, and no alcoholic fermentation 
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goes on in the fruit, it follows that the excess of the respiration 
quotient above unity indicates that the oil is being formed at the 
expense of the mannitol. C. H. B. 


Quantity of Pentosans and other Carbohydrates in Peat. 
By H. von Feruitzen and Brrnoarp Touitens (Ber., 1897, 30, 
2571—2576).—The formation of furfuraldehyde from vegetable matter 
on distillation with hydrochloric acid cannot be taken as a certain 
indication of the presence of pentosans, since other substances such as 
glycuronic acid, &c., yield it under the same conditions. 

The quantity of pentosans present in the peat was determined by the 
Kriiger-Tollens method, the largest quantity being found in the upper 
layers, and decreasing with the depth, the amount being roughly inversely 
proportional to the carbon present. The quantity of cellulose also 
decreases with the depth, the amount present in a sample of Sphagnum 
cuspidatum at the surface being 21:11 per cent., at 20—100 cm. deep, 
— 15°20 per cent., and at 100—200 cm. deep, — 6°87 per cent. 

On hydrolysing the peat, mannose, galactose, levulose, and pentoses 
were detected in the product. J. F. T. 


Fermentation of Peat. By H. von Fermirzen and BernaarD 
ToLtens (Ber., 1897, 30, 2577—2581).—Experiments were carried out 
with the object of obtaining alcohol from peat by hydrolysing with 
sulphuric acid and fermenting the glucoses thus formed with yeast. 
The following table shows the results obtained. 

Sugar before Pent- Ferment- Alcohol Alcohol 

fermentation. oses. able. theory. found. 
Speckener Moor I. (20—100 cm.)...... 27°87 14°49 13°38 6°84 6°79 
II. (100—200 cm.) ... 22°71 11°08 11°63 5°94 5°46 
III. (200—300 cm.) ... 11°22 6°67 4°55 2°33 1°48 

The upper, least decomposed, peat layers yield, therefore, more alcohol 
than the lower dark coloured layers rich in carbon. J. F. T. 


Composition of Oats. By Batiann (Compt. rend., 1897, 
125, 579—581. Compare Abstr., 1896, ii, 64)—There is no 
relation between the mean weight of the grains, the weight of grains 
per hectolitre, and the colour of the oats, nor between these factors 
and the proportion of cellulose, fat, and inorganic matter in the oats. 
As a rule, however, in the case of Russian oats, the white contain a 
higher proportion of nitrogen than the black. There are also no 
definite relations between the weights of the ash (inorganic matter), 
cellulose, fat, and nitrogen, except that in the same species a maximum 
of cellulose always coincides with a reduced proportion of nitrogen. 
There are no general relations between the weight of the kernel or of 
the husk and the mean weight of the grains or the weight of grain 
per hectolitre ; white oats often give less kernel than black oats, but 
the contrary is the case with Russian oats. The ratio of kernel to husk 
varies greatly in different localities ; in hot climates, the proportion of 
husk is always high, although its composition is the same as in temperate 
climates, whereas the proportion of nitrogen in the kernel is much 
higher in hot climates than in temperate. Algerian oats contain a8 
much or more nitrogen than the best oats from some European 
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localities, although they contain a considerably higher proportion of 
husk. For oats of the same species, the nutritive value increases with 
the weight of the kernel. The composition of an alcoholic extract 
of oats varies greatly with the concentration of the alcohol; with 
absolute alcohol, fats only and no nitrogenous matters are dissolved, 
but with more and more dilute alcohol the proportion of nitrogenous 
matter dissolved increases. No alkaloid is present, and the irritant 
properties observed by Sanson (Abstr., 1884, 914) are probably due 
to an essential oil present in small proportion. The high proportion 
of fat in oats, combined with the proportion of nitrogenous matter and 
phosphates, makes them a more complete food for men and animals 
than either wheat, barley, or rye. 

Whole oats can be kept for several years without any appreciable 
change in their composition, but when they are crushed changes take 
place, the acidity rises rapidly, and the fats undergo alteration. The 
composition of oats varies greatly according to latitude and climate ; 
even with the same species in the same district the composition varies 
with the season. Analyses of a thousand varieties of oats grown or 
imported into France in the years 1893—1897 show that the variations 
are of the following order :— Water, 9°80 to 17:00 ; nitrogenous matter, 
7°10 to 14°13 ; fats, 2°89 to 6°82; sugars and starches, 56°95 to 64°32 ; 
cellulose, 7°02 to 12°24; ash, 1°88 to 6°90 per cent. Weight of the 
kernel, 61°00 to 79°50; and weight of the husk, 20°50 to 39-00 per 
cent. Mean weight of 100 grains, 1°80 to 4°32 grams. C. H. B. 


Composition of the Seeds and Etiolated Seedlings of 
Lupinus angustifolius, L. By M. Merits (Landw. Versuchs-Stat., 
1897, 48, 419—454).—The following summary shows the amounts of 
the different constituents, (1), in 100 parts of the dry seeds freed from 
husks ; (2) in the corresponding amount (72°212 parts) of dry etiolated 
plants, 15 days old; and (3) the loss or gain. 


Insol- 


Nuclein, Glyce- Choles- Cellu- N-free Aspara- 


N. Proteids. &c. | Lupeose. rides, Lecithin. terol. lose, extract. gine. 
6°61 36°18 0°88 11°34 7°48 2°20 0°20 1°58 27°89 0 


. 6°56 7°63 1°53 0 1°62 1°14 0°46 8°44 11°77. 18°17 
» -0°05 -28°55 +0°5 -11'34 -5°86 -1°06 +0°26 +6836 -16°12 +18°17 


Under nuclein, &., indigestible nitrogenous substances are included, 
and under glycerides, free fatty acids. The amounts of ash were 
(1) 3°51, (2) 3°83, and (3) +0°32 parts. The seeds contained, besides 
the above, 0°31 per cent. of alkaloids. 

The etiolated seedlings were found to contain leucine, amidovaleric 
acid, and choline. Arginine was not present unless in traces. Phenyl- 
a-amidopropionic acid was probably present in very small amounts. 

The results show, in the first place, that the total nitrogen of the 
seeds and of the seedlings is practically the same, and that germina- 
tion is not accompanied with loss of nitrogen. The proteids break up, 
yielding asparagine, amido-acids, and bases. The carbohydrates of the 
seeds diminished considerably, the lupeose (f-galactan) disappearing 
completely after 8—9 days, whilst there was a great increase of cellu- 
lose. The increase in ash may be due to the action of water on the 
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glass, or to the production of sulphates in the breaking up of the 
proteids. 

In order to ascertain to what extent the constituents of the 
cotyledons are utilised during the development of seedlings, the 
amounts of the different seeds freed from husks were compared 
with the amounts in the cotyledons of seedlings 24 weeks old. The 
following are the amounts (in grams) in (1) 1000 seeds (dry matter 
= 102-0 grams), and (2) 2000 cotyledons (dry matter = 21°59 grams). 

Insol. N-free 
N. Proteids. Crude fat. Lecithin. Cellulose. extract. Ash. 
1. 6°64 37°14 7°04 2.26 177 28°17 3°36 
2. 1°67 1-92 0°94 0°25 2°01 3°54 1:19 

The results show that the reserve proteids, the fat and lecithin, are 
almost entirely consumed in:24 weeks, whilst most of the nitrogen- 
free extract also disappeared. 

With regard to the decomposition of proteids during the growth of 
etiolated seedlings, the nitrogen in different forms was determined at 
intervals of three days. The following results show the amounts in 100 
parts of dry seeds and in the corresponding amounts of seedlings at 


the different dates. 
Nitrogen. 


Dry As Asas- Inphosphotungstic In 
matter. proteids. paragine. acid precipitate. difference. 


100 6°14 _— 0°42 — 


Seedlings, 3days 96°08 5°56 0°49 0-45 0-11 
6 89°20 3°19 1:93 0°49 1:00 

82°73 2°38 3°19 — ~~ 

75°80 1°93 3°75 — — 

72°72 1°49 3°85 0:45 0°82 

70°69 151 4:23 0°43 0°34 


The rapid decomposition of proteids in the early period of growth is 
in accordance with the observations of Prianischnikoff (Abstr., 1895, 
ii, 124; compare E. Schulze, Vierteljahrschr. naturforsch. Ges. Ziirich, 
1894, 264). The increase of asparagine in the last period, when there 
was no corresponding decrease of proteids, would seem to indicate a 
transformation into asparagine of other products of the decomposition 
of proteids. This would lend support to the view that asparagine is 
not a primary product from proteids. N. H. J. M. 


Losses and Chemical Changes in Vegetable Foods when 
kept for a long time at High Temperatures. By Huco WEISKE 
(Landw. Versuchs-Stat., 1897, 48, 379—389).—A number, of glass 
jars were filled with hay and heated in a water oven. Half of the jars 
were left open, whilst the other half were closed after moistening the 
contents with distilled water. The hay was analysed in its original 
condition, and at intervals of a month, for 6 months. The dry hay 
gradually became light brown, whilst the moistened hay soon acquired 
a dark brown colour. There was a progressive loss of dry substance 
in both cases, but much more with the damp than-with the dry hay. 
The amounts of ether extract and of crude fibre diminished, whilst the 
proteids, and especially the non-nitrogenous extract, increased. 
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There was, however, a very great decrease of digestible proteids ; 
whilst the original hay contained 1°21 per cent. of digestible, and 
0:76 per cent. of indigestible, nitrogen, the dry hay contained, after 6 
months heating, digestible, 0°46 ; indigestible 1°72 per cent., and the 
damp hay, digestible 0°25, indigestible 2°04 per cent. Heating for 4 
days had practically no effect on the digestibility of the proteids. 

N. H. J. M, 


Action of Potassium Chloride on the Lime Resources of the 
Soil. By Cuaries A. Gorssmann (Hatch Exper. Stat. Mass. Agric. Coll. 
Bull., 38, 1896, 14—16).—Experimental plots which had for years 
received potassium chloride yielded crops of unhealthy appearance. 
After an application of slaked lime (500—600 lbs. per acre), the suc- 
ceeding crop was healthy. Analyses of the drainage from each plot 
at the end of the season, showed the presence of a larger amount of lime 
in the case of plots which had received potash in the form of chloride, 
than where potassium sulphate had been applied. 

It is concluded that when land containing limited amounts of lime 
is manured with potassium chloride, lime should be directly applied 
from time to time. It is safer to apply potassium chloride to deep 
soil with a free subsoil, than to a shallow soil with a compact clay 
subsoil. In the latter case, there is a possibility of an excessive accu- 
mulation of calcium and magnesium chlorides near the roots of the 
plants. N. H. J. M. 


Remarkable Observation on Ignited Basic Slag. By Max 
Scumoecer (Landw. Versuchs-Stat., 1897, 48, 413—418).—Basic slag 
(5 grams) was fused with precipitated silica (0°6 gram) and the phos- 
phoric acid determined in the product, as well as in the original slag, 
and in the slag fused without silica. The following results were ob- 
tained :— 

P05. 
Citrate-soluble 
SiO,. Total per cent. 
per cent. per cent. of total. 
Original slag 2°% 20°19 48:4 
Fused with silica ............... 2° 17°80 83°5 
Fused without silica 2° 19°87 20°1 


The fused samples were ground more finely than the original slag 
before analysis. Whilst fusion without silica resulted in a gain in 
weight (0°5 per cent.), when fused with silica the substance lost about 
0°6 per cent. in weight owing to evolution of carbonic anhydride. 

Two other samples of slag were ignited with and without silica. 
With silica, there was, as before, an increase in soluble phosphoric 
acid, Without silica, there was also a distinct increase, instead of a 
decrease, in soluble phosphoric acid, and there was a decrease instead 
of an increase in weight. (Compare G. Hoyermann, Die Citratléslich- 
keit d. Phosphorsiiure in Thomasmehl.) N. H. J. M. 
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Analytical Chemistry. 


Four New Methods of Measuring Gases. By Orro Buiziz 
(Ber., 1897, 30, 2753—2759).—A new compensation method is first 
described, in which it is not the standard gas, but the gas under 
examination, that is kept constant in volume, or is adjusted to a 
known fraction of its original volume. The apparatus in the figure, 
which is designed for the analysis of ordinary air, is surrounded bya 
water-jacket. A is filled with the gas to be examined and holds 100 c.c. 
down to the mark a, 79°5 c.c. down to the mark 6. B contains the 
standard volume of air; it holds 100 cc. down to c, and the space 
between ¢ and d contains 1 ¢.c. and is gradu- 
ated in 0°01 c.c. Both vessels having been 
filled, to a and c respectively, at the atmo- 
spheric pressure, their upper extremities are 
connected by means of the capillary tube 
shown in the figure ; there is a drop of liquid 
in the centre of this, which drop will remain 
in the centre if the two stop-cocks (h, and h,) 
be opened. After absorption of the carbonic 
anhydride, the liquid is brought to its original 
levels (a and c) in A and B, and the two stop- 
cocks are opened. There is now a slightly 
diminished pressure in A, owing to the absorp- 
tion that has taken place, and consequently 
the drop of liquid moves towards A ; the 
liquid in c, d is lowered until the drop comes 
back to its original position. If the volume 
from ¢ to the point to which it has been 
lowered is 0°15 cc., then the percentage of 

7 The oxy- 

100°15 

gen is now absorbed, and the same process 

is again gone through, except that the liquid 

in A is brought to the level 6 instead of a 

(ab=20°5 c.c.). Supposing the final level in 

cd to be 0°53 cc, then the percentage of 

oxygen is 20°5+0°53 x oes The advantage of this method is that 

the measurements are made with great accuracy, and, further, all 

under approximately the same pressure, so that the use of water is 

permissible. A special apparatus is required, however, for the analysis 

of any particular gas, as measurements can only be made in the 

neighbourhood of those percentages with which the fixed marks on A 
correspond. 

The apparatus figured can also be used for compensation measure 
ments in the ordinary way, the gas under examination being the one 
of which the volume is accurately measured. This gas is then con- 
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tained in B which it fills to d, the volume down to this point being 
now 100 c.c.; A now contains the standard volume of air, and is filled 
only to 6 under atmospheric pressure. After absorption of carbonic 
anhydride, the percentage absorbed is measured by the rise in d, c, when 
the drop of liquid has been adjusted to its initial position in the 
capillary tube. In measuring the oxygen absorbed, the level in A 
must be brought toa. A combination of the two methods may also 
be adopted, both pipettes being graduated below ; the second method 
is used first, as far as the apparatus allows, and then the first method. 
An arrangement is next described which permits of measurements 
of volume by means of pressure readings. The pipette, which is en- 
closed in a water-jacket, consists of 5 bulbs, each approximately of 
20 c.c., on the narrow connecting-tubes of which marks are placed, one 
between each pair of bulbs; the volume of the pipette down to each 
of these marks is accurately known. In connection with this measur- 
ing pipette, there is a movable reservoir and a graduated manometer 
tube which is clamped in position and extends about 60 cm. above and 
below the lowest mark of the pipette ; at the same levels as this mark 
and those above it, marks are drawn on the manometer’ The gas is 
first compressed to the lowest mark and the pressure noted in the 
manometer ; after the absorption of one of the constituents, the pressure 
is again noted, the volume being adjusted to the same mark, or, if that 
is impossible, to one above it. This apparatus can be used with water. 
Lastly, a measuring pipette with reserve spaces is described. This 
is enclosed in a water-jacket, and consists of two parallel vertical 
branches. One branch is a cylindrical tube, graduated, and holding 
20 c.c. from the uppermost to the lowermost graduation ; the other 
consists of 4 bulbs, with marks, one on the constriction below each 
bulb ; the volume from the uppermost graduation on the other tube to 
these marks is known accurately, and is approximately 20, 40, 60, and 
80 c.c. The two branches are joined in one piece at the top by a con- 
necting tube to which the glass stop-cock for the admission of the gas 
is also fused ; at their lower ends, the two branches are connected with 
a movable reservoir, by means of a three-way tube and india-rubber 
tubing. In measuring the gas, the liquid is first driven up to one of 
the marks (whichever is suitable), the india-rubber tubing below this is 
closed by a spring clip, and then the reservoir is adjusted so that the 
level of the liquid is the same in it as in the graduated branch of the 
pipette ; the volume of the gas is then read off, _ C. F. B. 


Separation and Estimation of Chlorine and Bromine in a 
Mixture of Alkali Salts. By Hxnri Bausiany and Paut Rivas 
(Compt. rend., 1897, 125, 607—610).—When estimating bromine by 
expelling it from solutions of bromides by the combined action of 
cupric sulphate and potassium permanganate (this vol., ii, 90), the 
concentration of the liquid is an important factor; if the solution is 
dilute, a relatively larger quantity of copper sulphate must be added in 
order to ensure complete liberation of the bromine. Provided that an 
excess of permanganate is present, the exact proportion of it has little 
influence on the accuracy of the result. Direct experiments show that 
chlorides are not decomposed under the conditions specified, provided 
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the quantity in 100 cc. of liquid containing 15 to 16 grams of 
crystallised copper sulphate and 0°7 to 0°8 gram of potassium per- 
manganate is not equivalent to more than the 0°250 gram of sodium 
chloride ; under these conditions, however, the whole of the bromine 
is liberated. The time required for complete elimination of the bromine 
is practically unaffected, within ordinary limits, by the proportion of 
bromide present, but the last traces of the bromine are somewhat 
difficult to expel. C. H. B, 


Detection of Traces of Bromine by Means of Fluorescein. 
By Henri Bausieny (Compt. rend., 1897, 125, 654—657).—Paper 
prepared with a somewhat concentrated solution of fluorescein in 
acetic acid is placed in the mouth of the vessel, or in a tube leading 
from the vessel from which the gas or vapour supposed to contain 
bromine is issuing. The presence of even minute quantities of bromine 
is indicated by the appearance on the paper of pink streaks, due to the 
formation of eosin. The method is not applicable to mixtures of small 
quantities of free bromine with large quantities of freechlorine, but inthe 
case of a mixture of chloride and bromide the bromine can be liberated by 
means of copper sulphate and potassium permanganate. C. H. B. 


Estimation of Phosphorus in Steel, Iron, and Iron Ores. By 
Jutius Onty (Chem. News, 1897, '76, 200—201).—Two grams of steel 
are dissolved by heating with 45 c.c. of nitric acid of sp. gr.=1°16, 
5 c.c. of saturated potassium permanganate solution is added, and the 
whole boiled until the pink colour disappears; five or six drops of 
saturated sugar solution is then dropped in to dissolve the precipitate, 
avoiding excess, and the whole cooled to 60°. It is then shaken with 
5 c.c. of ammonia until clear, 30 to 40 c.c. of molybdate solution is added, 
the whole well shaken, filtered, washed six times, and the flask mixed 
with 2 per cent. nitric acid, then with 2 per cent. potassium nitrate. 
The filter and precipitate are returned to the flask, the precipitate dis- 
solved in 25 c.c. of standardised sodium hydroxide, and three or four 
drops of phenolphthalein added to the solution, which is then titrated 
with nitric acid, standardised against steel having a known percentage 
of phosphorus. 

The measurement of the bulk of the molybdate precipitate, and so 


indirectly of the phosphorus, in a Goez tube is also suggested. 
D. A. L. 


Estimation of Nitrogenin Guano. By V. Scnenxe (Chem. Zeit., 
1897, 21, 490).—The author has proved by a series of analyses that 
the nitric nitrogen contained in guanos is best calculated from the 
difference between the total nitrogen and that obtained by Kjeldahl’s 

rocess. 
4 Haselhoff’s water extraction method gives untrustworthy results, 
although better results may be obtained by using cold water (compare 
this vol., ii, 36). L. pe K. 


Estimation of Phosphoric Acid as Phosphomolybdic 
Anhydride. By Woy (Chem. Zeit., 1897, 441—443, 469—472).— 
The following reagents are required. A solution of 120 grams of 
ammonium molybdate in 4 litres of water ; a solution of 340 grams of 
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ammonium nitrate in 1 litre of water; nitric acid of 1°153 sp. gr.; a 
washing solution containing 200 grams of ammonium nitrate and 
160 c.c. of the nitric acid (sp. gr. 1:153) in 4 litres. 

The sample is dissolved in sulphuric acid, made up toa definite bulk, 
and an aliquot part, representing about 0°5 gram of material, is 
neutralised with ammonia and mixed with 10 or 20 c.c. of nitric acid ; 
after adding 30 c.c. of the ammonium nitrate solution, the liquid is 
heated to boiling, and a slight excess of the molybdate solution is 
added, 5 c.c. of which is equivalent to about 1 per cent. of phos- 
phoric acid in the sample. ‘The precipitation is complete within 15 
minutes, and the deposit is collected and washed with 50 c.c. of the 
hot washing solution To purify it, it is dissolved in 10 c.c. of an 8 
per cent. solution of ammonia and then mixed with 20 c.c. of the 
ammonium nitrate, and also 1 c.c. of the molybdate solution. After 
heating to boiling, 20 c.c. of hot nitric acid is added to reprecipitate the 
compound. It is then collected in a Gooch’s crucible, and after being 
washed with the acid ammonium nitrate, it is ignited at a dull red 
heat. The black residue contains exactly 3°946 per cent. of phosphoric 
anhydride. L. pe K. 


Toxicological Detection of Arsenic. By E. Fricke (Chem. Zeit., 
1897, 21, 303).—When using Marsh’s test, it sometimes happens that 
very slight mirrors are obtained which, however, may consist of 
carbon. In order to positively say whether arsenic is absent, the 
author recommends the following process. 

The decolorised solution is, as usual, treated with hydrogen sulphide, 
the precipitate which forms is dissolved in ammonium sulphide, the 
solution evaporated to dryness and the residue fused with sodium car- 
bonate and nitrate; the melt is then dissolved in water, evaporated 
with sulphuric acid, and the residue dissolved in water and again 
treated with hydrogen sulphide. Owing to the complete absence of 
organic matter, any yellow coloration or precipitate points to the 
presence of arsenic, but if the liquid remains clear, arsenic is certainly 
absent. To ascertain whether the yellow precipitate is really arsenic 
it must be tested in the Marsh’s apparatus. L. pe K. 


Detection of Thioxyarsenic Acids. By LeRoy W. McCay 
(Chem. Zeit., 1897, 21, 487).—A dilute solution of sodium orthomono- 
thioxyarseniate gives with strontium chloride a white, amorphous pre- 
cipitate of the corresponding strontium salt which soon becomes 
crystalline, whilst if barium chloride is added to the dithioxy-salt of 
sodium, the corresponding barium salt is produced. In this way, the 
two arsenical compounds may be separated by first removing the mono- 
compound with strontium chloride and then precipitating the di-salt by 
barium chloride. 

The mono-compound may also be utilised for separating calcium from 
barium. L. pe K. 


Titration of Sodium Thiosulphate with Iodic Acid. By 
CLaupE F, WALKER (Amer. J. Sci., 1897, 4, 235—242).—Riegler has 
stated that Sodium thiosulphate may be titrated by means of iodic 
acid, using starch as indicator; directly all the thiosulphate is 
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converted into tetrathionate and iodide, the addition of more iodic 
acid liberates iodine and gives rise to a blue coloration. By a long 
series of experiments, the author has proved that the reaction between 
iodic acid and sodium thiosulphate is so indefinite in its nature and so 
influenced by time, dilution, and mass, that the method proposed by 
Riegler is quite impracticable. L. DE K. 


Estimation of Carbon Bisulphidein Alcohol. Carbon Tetra- 
chloride, &c. Purification of Carbon Tetrachloride and a 
New Compound of the same. By W. Scumirz-Dumont (Chem. 
Zeit., 1897, 21, 487—488, 510—511).—The usual process is to boil 
the spirit with potassium hydroxide dissolved in alcohol, the potassium 
xanthate thus produced being estimated in various ways. The 
author prefers oxidising it with potassium permanganate in an alkaline 
solution, and estimating the sulphuric acid thus produced.* 

The results are, however, generally a trifle low; the following 
method is better: 10 c.c. of the sample is heated with 20 c.c. of 
alcoholic solution of lead acetate and 10 c.c. of normal alcoholic 
potash for 20 minutes at 50—60°; the lead sulphide formed is 
then collected, and the sulphur converted into sulphuric acid by means 
of nitric acid and bromine. Another process is given, based on the 
formation of silver sulphide; 10 ¢.c. of the sample is mixed with 
50 c.c. of a 5 per cent. alcoholic solution of silver nitrate and 5 c.c. 
of aniline, and the whole is then heated for half an hour at 60°; the 
silver sulphide thus obtained is afterwards fused with sodium nitrate 
and carbonate, to convert the sulphur into sulphate. 

Carbon tetrachloride may be freed from carbon bisulphide by 
dissolving a quantity of potassium hydroxide, more than sutficient to 
decompose the carbon bisulphide, in 100 c.c. of alcohol, and adding 
this to a litre of the chloride. After heating for half an hour at 60°, 
the xanthate is precipitated by adding water, and the liquid is 
repeatedly washed with water until free from alcohol. To free the 
tetrachloride from any trichloride, it is first dried over potassium 
hydroxide and then distilled over paraffin. 

The author has found that, on prolonged contact, carbon tetra- 
chloride and phenylhydrazine yield silky needles of the composition 
(C,H,*-NH-NH,),HCIl. L. DE K. 


[* Nore sy AnsTractor.—In reference to the oxidation of sulphur in 
an alkaline solution by means of permanganate, compare Abstr., 
1895, ii, 184.] 


Cyanide Titration of*Copper. By Harry Breariey (Chem. 
News, 1897, '76, 189—191).—To avoid the uncertainty connected with 
the ordinary method in which the discharge of colour is taken as the 
final stage, the author suggests running in cyanide until this stage is 
reached, then adding potassium iodide and titrating back to 4 
permanent turbidity with silver nitrate. He finds in this case also 
(compare Davies, Chem. News, 1888, 58, 131) that the use of sodium 
carbonate instead of ammonia is advantageous, inasmuch as increasing 
volume of liquidi or quantity of alkali, or copper, or cyanide, or the 
presence of alkal chlorides, nitrate, or acetates seriously derange the 
titration in the latter, but not in the former case (compare Thomso2, 
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Chem. News, 1880, 33, 152,and J. J.and C. Beringer, A bstr., 1884, 113), 
except with nitrates, and this can be overcome by using greater excess 
of sodium carbonate ; nitrates, acetates, and sulphates, however, but 
not chlorides, cause a more or less inky solution that masks the 
turbidity due to the silver iodide, but the addition of sodium chloride 
cures this defect. In the presence of ferric iron, the usual method is 
useless, the modified method successful, whilst in the presence of 
aluminium or manganese the results accord with the usual titration. 
Besides manganese, nickel, cobalt, zinc, mercury, silver, gold, platinum, 
and palladium interfere with the reaction. D 


Estimation of Mercuric Salts. By Lupwie Vanino and F. 
TrEUBERT (Ber., 1897, 30, 2808—2809. Compare Abstr., 1897, ii, 
601).—'The solution is mixed with excess of commercial hydrogen per- 
oxide (containing hydrochloric acid), phosphorous acid is added, and the 
whole is warmed on the water bath until the precipitate of mercurous 
chloride has clotted ; this precipitate is collected on a tared filter, dried 
at 105°, and weighed. In five experiments, the percentage of Hg found 
was 73°82—74-01 ; calculated 73°85. Phosphorous acid may thus be 
used as a reducing agent, instead of hypophosphorous acid; the hydrogen 
peroxide prevents a further reduction to metallic mercury, which other- 


wise would take place at the temperature of the water bath. 
C. F. B. 


Analysis of White Paints. By Gustave W. THompson (J. Soc. 
Chem. Ind., 1896, 15, 432—434, 791).—The pigments most frequently 
met with in the white paints of commerce are white lead, lead sulphate, 


zinc oxide, the so-called “sublimed white lead,’’ which consists of lead 
sulphate with varying proportions of lead and zinc oxides, barytes, cal- 
cium sulphate, calcium carbonate, china clay, silica, zinc sulphide, and 
lead sulphite. For extracting the oil, the author prefers “‘ C. P. benzol” 
although any of the usual solvents may be used ; sufficient organic 
matter may remain, however, to render valueless any direct estima- 
tion of combined water. The exact course of the quantitative analysis 
will depend on the results of a previous qualitative examination, in which 
the solubility of all lead compounds (except sulphite), zinc oxide, and 
calcium salts in boiling acid ammonium acetate is mainly to be de- 
pended on. The methods recommended for the estimations are in the 
main those of the ordinary text-books ; only the special methods are, 
therefore, noticed here. White lead is calculated according to circum- 
stances either from a carbonic anhydride estimation, or from the lead 
soluble in acetic acid, the arbitrary formula, 2PbCO,,PbH,0,, being 
adopted. For the separation of lead compounds (other than sulphite) 
from barytes, china clay, &c., their solubility in acid ammonium acetate 
is made use of. Lead sulphate may be regarded as insoluble in acetic 
acid, and be thus separated from lead oxide and white lead. Since a 
mixture of lead sulphate and calcium carbonate cannot be treated with 
water without the occurrence of double decomposition, calcium sulphate 
cannot be dissolved out from a mixture of the three substances. The 
total calcium must be estimated in one portion, and another portion be 
treated with a cold mixture of 9 parts of 95 per cent. alcohol and 1 
part of nitric acid (sp. gr.=1°4), which dissolves the calcium car- 
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bonate and leaves the calcium sulphate. A gram of the sample is 
treated four times with this solvent, for 20 minutes each time, and the 
decanted and filtered liquids are evaporated to dryness. The residue is 
heated with excess of strong sulphuric acid until fumes appear, then 
dissolved in acidified ammonium acetate, freed from lead and zinc by 
hydrogen sulphide, and the calcium estimated as usual. M. J. 8. 


Separation of Aluminium from Beryllium by the Action of 
Hydrochloric Acid. By Franke 8. Havens (Amer. J. Sci., 1897, [iv], 
111-—114, and Zeit. anorg. Ch., 16, 15—18).—The author, in a previous 
communication (Abstr., 1897, ii, 232), has proved that alumina may be 
completely separated from iron oxide by dissolving in hydrochloric acid, 
adding an equal bulk of ether, and saturating it with hydrogen chloride. 
The aluminium is then completely precipitated as chloride, which, after 
being washed witha mixture of acid and ether saturated with hydrogen 
chloride at 15°, is converted into oxide by ignition with mercuric oxide. 

The author now states that the process is equally applicable in the 
presence of beryllium. After removing the aluminium as described, 
the filtrate is evaporated to dryness and the residue is converted into 
nitrate by evaporating with nitric acid. This, on strong ignition, 
leaves pure beryllium oxide. 


The test analyses show the great accuracy of the process. 
L. DE K. 


Assay of Carbonated Manganiferous Minerals. By N. 
Devisse (Chem. News, 1897, '76, 212—213).— Manganese, when preci- 
pitated in the presence of oxidising agents, tends to form compounds 
of the general formula 5MnO,,MO ; MO being manganous, zine, cal- 
cium or other oxide: for example, by adding 1 equivalent of permanga- 
nate tofour equivalents of manganous chloride, neutralising the liberated 
acid, all the manganese is precipitated in this form, as shown in the 
equation 4MnCl,+ Mn,O,.K,+ 3H,0 = 5MnO,,MnO+ 2KCl + 6HCI. 
The presence of zinc or lime salts might in this way affect gravimetric 
results, hence volumetric methods are advocated, and if precipitated 
zinc oxide is added prior to the treatment with permanganate in 
Volhard’s method, then the chlorides need not be transformed into 
sulphates. D. A. L. 


Estimation of Iron and Aluminium in Mineral Phosphates, 
Manures, Alum, &c. By Rosperr T. THomson (J. Soe. Chem. Ind., 
1896, 15, 868—869).—In an earlier paper on this subject (Abstr., 
1887, 302), the precipitation of iron and aluminium phosphates, free 
from calcium, from a solution containing calcium phosphate, was 
effected by ammonium acetate strongly acidified with acetic acid. 
Gladding (Abstr., 1897, ii, 125) adopts the same method, with the 
condition that the solution be heated to 60°, but in either case several 
reprecipitations may be necessary to ensure complete absence of cal- 
cium from the precipitate. This difficulty appears to be a direct result 
of the presence of ammonium acetate, and the author, therefore, now 
reverts to his “ neutralisation ” method, which consists in the cautious 
addition of ammonia to the hydrochloric acid solution of the mixed 
phosphates, until sensitive blue lacmoid paper indicates that only 4 
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minute trace of free acid remains. One part of aluminium phosphate 
requires 3 parts, and 1 part of ferric phosphate 12 parts of free phos- 
phoric acid to hold it in solution, so that with care in the neutralisation 
the precipitation of both is practically perfect, whjlst the precipitate is 
completely free from calcium. The aluminium and iron phosphates so 
precipitated will be normal phosphates if the solution contained at 
least 1-5 times the theoretical proportion of phosphoric acid, otherwise 
they will be basic. This normal composition, and also the gelatinous 
condition, will be retained if the precipitate is washed with a 1 per 
cent. solution of ammonium nitrate containing 0:2 gram of ammonium 
dihydrogen phosphate per litre, this solution being, if necessary, care- 
fully made neutral to methyl-orange by the addition of phosphoric 
acid. Although the portion of this solution retained by the drained 
precipitate will leave its phosphoric acid when the precipitate is 
ignited, the error is too small to be of importance. Should the sub- 
stance under analysis contain calcium fluoride, the evaporation of its 
hydrochloric acid solution to dryness with nitric acid will eliminate the 
fluorine. The nitric acid should not be added until the hydrochloric 
acid solution has been filtered from any pyrites which the substance 
may contain, because this mineral is left unaffected in the manu- 
facture of superphosphate, and its iron should, therefore, be reported 
separately. " 

The above process serves equally well for the separation of aluminium 
and iron from nickel, cobalt, zinc, manganese, and magnesium. 


M. J.S. 


Separations with Alkali Acetates. IV. Chromium from Iron. 
V. Aluminium and Copper from Iron. VI. Zinc from Iron. 
By Harry Breartey (Chem. News, 1897, '76, 175—177, 210—211, 
222224. Compare Abstr., 1897, ii, 388, and this vol., ii, 96).— 
Chromium cannot be separated quantitatively from iron by means of 
sodium acetate either when much or little acetate or free acid is used, 
although the separation is better when the larger quantities are em- 
ployed, especially with plenty of strong acetate. The separation, too, is 
better in the case of a chrome steel containing from several tenths to 2 
or 3 per cent. of chromium than it is from solutions having 0°1 gram of 
chromium to 1 gram of iron. The imperfect separation is attributed to 
the formation of iron chromates, and it seems that aluminium forms 
similar compounds with iron, since no useful separation of alwminium 
From tron can be effected by alkali acetates, whether in the presence of 
much, little, or no acetic acid, or dissolved hydroxide. A much larger 
quantity of acetate is required to completely precipitate the iron in 
the presence of much aluminium, some of which is also precipitated. 
These factors might interfere with some of the separations, but in the 
case of steel there is usually a harmless amount of aluminium and as 
much as 60 c¢.c. of acetate and 10 per cent. of aluminium does not 
greatly upset the nickel and iron separation when 0:1 gram of nickel is 
present, but under such circumstances this separation would be ren- 
dered more perfect by using large amounts of ammonium chloride and 
less acetate ; the use of alkali chromate is likewise mooted for this 
purpose. 
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The separation of copper from iron by acetate is not quantitative, 
the presence of free acid, however, favours accuracy, although much 
acetate has the contrary effect, whilst Schwarzenberg’s method is effec- 
tive for thisseparation. To estimate copper in steel or iron compounds 
containing Iess than 0°5 per cent., the procedure when using sodium 
cyanide titration is as follows: 5 to 10 grams is dissolved in dilute 
sulphuric acid, the solution treated with hydrogen sulphide or prefer- 
ably, with sodium thiosulphate, but only in slight excess, and the liquor 
poured off through a filter. The precipitate is washed by decantation, and 
after being mixed with the residue from the ignition of the filter 
paper, is heated with 10 to 20 ¢.c. of nitro-hydrochloric acid and 
potassium chlorate ; when all but sulphur is dissolved, the solution is 
cooled, diluted, neutralised, made alkaline with sodium carbonate, and 
titrated with sodium cyanide, as described by the author (this vol.,ii, 140). 

The separation of zinc from iron can also be completely effected by 
the acetate method. 

In all the separations by this method, it is to be remembered that the 
phosphoric acid is precipitated with the iron acetate; that the tem- 
perature at which the turbidity appears should be recorded ; that cooling 
the solution before adding the acetate is only necessary when any 
large excess of acetate is used; that the decomposition of acetates on 
heating ‘accounts for the presence of free acetic acid in the case of 
ferric acetate, and may account for some of the imperfect separations 
recorded by the author; that, knowing the amount of acid used for dis- 
solving, the necessary quantity of alkali required for neutralising may 
be added at once and the rest several c.c. at a time until there is an 
unmistakably permanent turbidity, which turbidity is dissipated by 
adding 10 or 12 c.c. of acetic acid, but, on diluting with hot water and 
heating, should reappear at about 90°, otherwise a few c.c. of dilute 
acetate should be added ; in this way, nickel in a nickel steel may be 
determined with great rapidity. D. A. L. 


Estimation of Nickel and Zinc as Phosphate. By Jonn Ciark 
(J. Soc. Chem. Ind., 1896, 15, 866—868),—Experience has confirmed 
the value of the ammonio-phosphate process devised by Dirvell and 
modified by the author (Abstr., 1880, 287; 1884, 498 ; 1890, 1470) 
for the separation of cobalt from nickel, but the estimation of the 
nickel in the filtrate is less satisfactory. _By adding dilute hydrochloric 
acid to the cold or moderately warm liquid until it is neutral or nearly 
neutral to test-paper, the nickel is precipitated as the double phosphate 
of the formula NiNH,PO,+6H,0; this loses rather more than 5H,0 at 
100°, and on ignition is converted into nickel pyrophosphate. It is 
slightly soluble in water, but if 20 per cent. of alcohol is added after 
neutralisation, and the precipitate is washed with cold water contain- 
ing 10 per cent. of alcohol, the loss is unimportant. If the above 
process is applied to a mixture of cobalt and nickel salts in which the 
cobalt exists in the cobaltic state, the nickel only is precipitated. For 
this purpose, the solution containing the metals as chlorides is mixed 
with 10 times as much ammonium phosphate as the weight of metal 
present, and is heated for a few minutes with hydrochloric acid and a 
considerable excess of bromine. While free bromine is still present, 
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the solution is supersaturated with ammonia and heated with hydrogen 
peroxide ; it is then cooled, neutralised with dilute hydrochloric acid as 
above, and stirred. Alcohol is added, and after several hours the pre- 
cipitate is collected and washed as above. When much cobalt is 
present, it may be desirable to re-dissolve in hydrochloric acid, add 
ammonium phosphate, oxidise, and reprecipitate as before. In this 
way, 1 part of cobalt may be detected and estimated even when ac- 
companied by 200 parts of nickel. 

The above method applied to an ammoniacal solution of zinc 
chloride, containing enough ammonium chloride to form a double salt, 
precipitates the whole of the zinc as ZnNH,PO,. This can be washed 
with cold water, is anhydrous after drying over sulphuric acid, but 
bears ignition (apart from the filter) without loss of zinc. To apply 
this method to zinc ores, the iron, alumina, and manganese are removed 
by ammoniacal hydrogen peroxide, and most of the calcium by am- 
monium carbonate added to the hot alkaline liquid. The rest of the 
calcium and the magnesium are thrown down when the ammonium 
phosphate is added, but this precipitate is free from zinc. 

M. J. &. 


Assay of Chrome Ore. By Ex:wyn Watuer (J. Soc. Chem. Ind., 
1896, 15,[436—437)—The author reports his experience of the fusion of 
chrome ore with sodium peroxide in nickel crucibles (see Trans., 1893, 
1079, and this vol., ii, 94). About 0°5 gram of ore in impalpable 
powder was weighed into a nickel crucible (35 mm. in diameter at the 
top, 30 mm. deep, and weighing 9—12 grams) and well mixed with 
about 2 grams of dry powdered. sodium peroxide. The mass was 
fused by a small flame and after being kept in tranquil fusion for 8—10 
minutes, the temperature was raised to a visible red heat, the crucible 
being moved for 1 minute in such a way as to give a rotatory 
motion to its contents. The cooled melt was dissolved in boiling 
water (50—80 c.c.), the solution boiled for 5 minutes to decompose 
excess of peroxide, some of which was always found to be present, then 
filtered, acidified with sulphuric acid, and after dilution to 600—700 c.c. 
titrated with standard thiosulphate (30 grams per litre), with the ad- 
dition of potassium iodide (1‘5—-2 grams):and starch towards the end. 
Decomposition of the ore was complete ; a single experiment with ore 
ground only until it would pass through a “60-mesh” sieve indicated 
that the method would probably serve for such coarse ore. Employ- 
ment of a shallow basin instead of the crucible resulted in imperfect 
decomposition. The crucible lost 0°02—0-05 gram at each fusion. 
The use of a larger proportion of peroxide or a higher temperature 
caused a stronger attack of the crucible. Heavier crucibles than the 
above lost proportionally more. M. J. 8. 


Estimation of Antimony in Ores and Metals. By Joun CLarx 
(J. Soc. Chem. Ind., 1896, 15, 255—257).—If antimony or an antimony 
ore is dissolved in hydrochloric acid with the assistance of iodine, the 
oxidation does not proceed beyond the stage of trichloride, and after 
boiling off the excess of iodine, the solution is at once fit for titration 
by Mohr’s method, using iodine solution in presence of an excess of 
alkali tartrate and sodium hydrogen carbonate. Should it be found 
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on adding starch (after the boiling and cooling) that a trace of free 
iodine remains, this can be cautiously removed by adding sodium sul- 
phite. Since, in acid solution, tin is oxidised to stannic chloride by 
iodine, it has no effect on the result. Lead is also inert, but in the 
presence of copper the results are too low; in this case, as also in 
presence of iron, it becomes necessary to precipitate the metals as sul- 


phides and dissolve out the antimony sulphide by potassium hydroxide.- 


The reprecipitated antimony sulphide is then dissolved by hydrochloric 
acid and iodine. Arsenic would also vitiate the results, but it can be 
removed by repeatedly boiling down with copious additions of strong 
hydrochloric acid. M. 


Assay of Electro-plating and Gilding Solutions. By Atrrep 
H. Auten (Chem. News, 1897, '76, 199).—Whilst approving Baker's 
method (this vol., ii, 93), the author prefers one he has long used, in 
which 20—50 c.c. of the plating solution, largely diluted with water and 
heated to boiling, is treated with hydrogen or ammonium sulphide, and 
the washed precipitate mixed with excess of bromine water, any sulphur 
in the residue being oxidised by the use of a small quantity of bromine. 
Boiling water is then added and the silver bromide washed, dried, fused, 
and weighed. Electro-gilding or silvering solutions are evaporated in 
a porcelain crucible to a syrupy consistency, and mixed with red lead 
or litharge; the mass dried, heated a short time at moderate redness, 
and the button cupelled, or, in the case of gold, treated with nitric acid, 


if preferred. D. A. L. 


Preparation of Water Free from Ammonia. By Josepu Barnes 
(J. Soc. Chem. Ind., 1896, 15, 254—255).—Distilled water can be com- 
pletely freed from ammonia by adding a little bromine and boiling for 
a few minutes. More rapid is the action of alkaline hypobromite in 
the cold. Enough bromine is added to the water to give it a perceptible 
tint, and then a drop of sodium hydroxide solution ; after ten minutes, 
a little potassium iodide is. added to remove the undecomposed hypo- 
bromite, and the water is then fit for use in the estimation of ammonia 


by Nessler’s test. M. J.S. 


Simplified Organic Analysis (Supplementary Observation). By 
MaxrmiLiano DennsteEptT (Ber., 1897, 30, 2861—2962. Compare Abstr., 
1897, ii, 432).—In analysing compounds containing nitrogen and halo- 
gen by the author’s method, the percentage of halogens is often found 
too high, because the silver retains oxides of nitrogen. After the silver 
boat has been weighed once, it should be heated in a Bunsen flame till 
the silver haloids melt, and reweighed, any silver nitrate or nitrite is 
thus destroyed. It is well to do this in all cases, even when the sub- 
stance analysed contains no nitrogen. C. F. B. 


Formaldehyde as a Reagent. By Hermann Enpemann (J. Soc. 
Chem. Ind., 1896, 15, 791—792).—Substances of the phenol class 
combine with formaldehyde, forming colourless compounds which be- 
come coloured on treatment with concentrated sulphuric acid. To 
obtain the reaction, the phenol is dissolved in commercial formalin, 
the solution evaporated nearly to dryness at a low temperature, and 


Ee ee ee a a a a ae 


recorded. 
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concentrated sulphuric acid added. The following reactions have been 


The solid. The solution. 
eitees Magenta-coloured ................sessseese0ee2.| Magenta-coloured, 

OE TI 55s 5s Sess siev deta openstasocccnaescesesysid Magenta. 
Eugenol...... Brown, with claret shade..................44. — 
Carvacrol ...| Orange to orange-red .............eeeceeeeees _— 
Guaiacol ..... Violet, quickly brownish-violet ............ -- 
BREE 5.2] BORA CEE cnsciccciecs scccccessen esses cossovess Orange. 
Quinol ...... SND Seccnditesntheviss cusbierevincsondeietetiors Brown. , 
Thymol ..... Faintly fawn-coloured (due to impurity ?) _ 
a-Naphthol | Green ............... sth Mendsssdntersepiansee el Brown. 
B-Naphthol | Green, then black.................csscscosssees Green. 
PII hast MUN davce racy Pasnas 400045 0bciswes coviecesbonaboebe _ 
Heomatein .../ Red, them brown ....:.........ccssccsccesesces — 
Tannin ...... IB scsi duvowansscinenines dosesereonarebs — 


and found it to be erroneous. 


The essential constituent of a Fehling’s solution is a compound of 


Other aldehydes afford similar reactions, but the colours are different. 
Silk which has been treated with formaldehyde to render the sericin 
insoluble gives.a different reaction with sulphuric acid (rich brown, 
passing through olive-green to green as moisture is absorbed) from 
that of silk not so treated. Washing the treated silk with hot water 
prevents the colour reaction from being obtained. 


Fehling’s Solution. By J. E. Grroox (Ber., 1897, 30, 2865—2867),. 
—The author has tested Siegfried’s statement (quoted by Jovitschitsch, 
this vol., ii, 98) that Fehling’s solution undergoes a spontaneous reduc- 
tion when alkaline sulphates, chlorides, or nitrates are dissolved in it, 


M. J. 8. 


the type R-O-Cu:O°M’ or (R*O*Cu:*O),M”, where M’ is an alkali, 


M” an alkaline earth, and R is an organic radicle not too readily 


oxidised. The author has used a solution in which the metal was 


barium and the organic substance salicylic acid. 


Reactions of Potassium Ferricyanide,with Glucose and their 
Applications to Volumetric Analysis. 


C. F. B. 


By N. Tarver and G. 


Niccuiortt (Gazzetta, 1897, 2'7, ii, 131—153).—See this vol., i, 118. 


Optical Analysis of Urine and Exact Estimation of Proteids, 
Glucosides, and Non-fermentable Saccharine Materials. By 
Fripkric LanpotpH (Compt. rend., 1896, 123, 1301—1302).—Smlla 


amounts of sugar are best estimated by fermentation. 


When the 


sugar in urine is more than 10 grams per litre, it may be determined 


by the saccharimeter. 


The direct reduction coefficient can only be 
obtained with boiled and filtered urine, as otherwise a certain quantity 


of cuprous oxide remains in suspension; two indirect reduction 


coefficients should be determined. 


(1) The coefficient of the original 


urine after treatment with mineral acid, and (2) the coefficient of the 


boiled and filtered urine when treated in the samc manner. 
difference between these coefficients gives the amount of mucin, é&., 


The 
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present, and the difference between the direct and indirect coefficients 


of the boiled and filtered urine gives the amount of glucosides. 
J.Jd.58. 


Estimation of Diabetic Sugar. By Frépiric Lanpoipex (Compt. 
rend., 1897, 125, 612—613).—The polaristrobometer alone indicates 
the real quantity of active diabetic sugar in a solution. The coefficient 
of reduction gives double or treble the amount of sugar indicated by 
the polaristrobometer. Determinations by the method of fermenta- 
tion give results which vary greatly with the time that has elapsed 
between the end of the fermentation and the reading off of the 


volume of carbonic anhydride (compare Abstr., 1897, ii, 512). 
C. H. B. 


Quantitative Separation of Cellulose-like Carbohydrates in 
Vegetable Substances. By W1LHELM HorrmeistEr (Landw. Versuchs- 
Stat., 1897, 48, 401—411. Compare Abstr., 1890, 581).—To separate 
the hemicelluloses, celluloses, and the constituents of lignin without 
essential change, the substance, after being freed from fat, is extracted 
with dilute hydrochloric acid and ammonia, and the residue frequently 

itated for a day or two with 5—6 per cent. caustic soda solution. 
It is then diluted, the extract poured off, neutralised with hydro- 
chloric acid, treated with sufficient alcohol, and the hemicellulose 
filtered, dried, and weighed. The residue from the soda extract is 
washed on a filter with hot water, and extracted with Schweizer’s 
reagent. 

When the final residue (lignin) is subjected to prolonged extraction 
with boiling dilute ammonia (a suitable apparatus is described, with 
sketch) until the ammonia is no longer coloured, a residue is obtained 
which mostly dissolves in Schweizer’s reagent, and on repeating the 
process the residue is found to consist largely of mineral matter. The 
dissolved cellulose-like substances often contain considerable amounts 
of pentosans. : 

According to the nature of the substance, the extraction with 
ammonia may take weeks, or months, or even longer; the ammonia 
extracts of hard woods (as Lignum vite), and of cork, are dark brown, 
and give an odour of vanilla when evaporated down. The residues, 
which are insoluble in water, but redissolve in ammonia, have the 
properties of humic acids. Other vegetable substances, when ex- 
tracted, yielded, besides humic acids, a compound, C,H,O,, soluble in 
alcohol and chloroform, but insoluble in water, ether, and benzene ; pre- 


parations from different sources melted between 200° and 210°. 
N. H. J. M. 


General and Physical Chemistry: 


A New Agent for Increasing the Angle of Rotation. By 
Paut WaLpEN (Ber., 1897, 30, 2889—2895).—-Alkaline solutions of 
uranyl salts produce considerable increase in the angle of rotation of 
optically active substances dissolved in water or alcohol. The increase 
is associated with the presence of a hydroxylic group in the active 
substance, and reaches a maximum when the molecular proportion of 
hydroxy-compound to urany! salt and alkali is 1:1: 4. 

In the case of /-malic acid, the angle of rotation is 500 times that 
exhibited by the original solution. M. O. F. 


Influence of Altitude and Temperature on the Decomposi- 
tion of Oxalic Acid by Light. By J. Vatior and GaBRIELLE 
VatLot (Compt. rend., 1897, 125, 857—-858).—Experiments made at 
Chamounix (1095 m.) and at Montanvert (1925 m.) on the oxidation 
of solutions of oxalic acid by light, show that at the higher altitude 
the rate of change is much higher, the ratios of the amounts of decom- 
position at the two places varying from 1°5 to 2°9, with a mean of 2:1. 
The chemical activity of the light, therefore, increases very rapidly 
with the altitude. A considerable proportion of the chemically active 
rays is absorbed by even a comparatively thin layer of glass. In the 
course of the experiments, it was observed that, although heat alone 
does not decompose the oxalic acid solution, it very greatly accelerates 
the action of light. 

The authors suggest that, in investigations into the laws of plant 
life, the combined effect of light and temperature must be considered 
rather than the effect of either of them alone. C. H. B. 


Electrical Energy caused by the Direct Action of the 
Atmosphere. By Henry N. Warren (Chem. News, 1897, '76, 200). 
—Plates are prepared of a special porous compressed graphite, and 
about one-quarter of each plate is rendered active by immersion in 
platinic oxalate, drying and igniting in an atmosphere of hydrogen. 
In contact with a solution of ferrous sulphate, the platinum surface 
induces oxidation of the iron by the oxygen of the atmosphere. 
Several of these plates are attached to a circular lead beam, which 
surrounds a porous diaphragm containing as negative element a rod 
of amalgamated zinc, the carbons being so arranged as to allow the 
platinised portion to project above the solution, which consists of 
strongly acidified ferric sulphate. On completion of the circuit, a 
powerful current is at once generated, and continues until the com- 
plete reduction of the ferric salt has taken place, which naturally 
terminates the action. On now withdrawing the zinc, the platinum 
surface condensing the atmospheric oxygen steadily re-oxidises the 
ferrous salt, and thus renews the action when required, H. C, 
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Simple Electrolytic Apparatus, 
By A. Gawatowskr1 (Chem. Centr., 
1896, ii, 1075; from Centralbi. 
Nahr. und Genussm., 2, 343).—The 
electrolyte is placed in a platinum 
f dish, P, which stands on a _ nickel 
i\ plate, #. A small funnel, 7, is 
ll \\ placed over the dish, and through 
HN the stem of this a zinc rod, Z, is 


\€ 
UH introduced, the funnel and rod being 
= supported in a vertical position by 


the stand, G. The wire, D, connects 


—S Z with £ and closes the circuit. 
H. C. 


Metallic Sulphide Electrodes. By Istpor Bernrexp (Zeit. phy- 
sikal. Chem., 1898, 25, 46—73).—In electrolysis with electrodes of 
metallic sulphides, the following changes occur. (1) In acid solutions: 
at the anode, the metal is dissolved and the sulphur precipitated or 
oxidised ; at the cathode, hydrogen sulphide is formed with separation 
of the metal ; (2) in alkaline solutions: at the anode, the metal forms 
a hydroxide and the sulphur is oxidised ; at the cathode, the metal is 
precipitated and the sulphur passes into solution as an ion. Lead 
sulphide was first employed for quantitative work, and it was observed 
that the resistance of this compound decreases with rise of tempera- 
ture, although the conduction is purely metallic. In alkaline solu- 
tions, the quantity of lead precipitated and of sulphur dissolved at 
the cathode was found to be in complete accord with Faraday’s law. 
The electrodes are best prepared electrolytically from pure lead, and 
by means of such electrodes a constant E. M. F. may be obtained in 
sodium sulphide solutions, if alteration in the latter is prevented by 
passing a continuous current of hydrogen sulphide. Measurements 
of the E. M. F. of lead sulphide in solutions of sodium sulphide at 
different concentrations, indicated the univalency of the ions, which 
the author hence considers to be —SH. The current passes from the 
more highly to the less concentrated solutions, and the changes oc- 
curring at the electrodes may be thus represented : PbS +SH, = Pb 
+2SH-, in the more dilute solution, therefore, two SH ions are 
formed and one undissociated SH, disappears, whilst the reverse ob- 
tains in the more concentrated solution. The E. M. F. is hence 
given by the equation r= RT/e x loge, /e — RT/2e x loge’,/c’', where ¢,,¢ 
are the concentrations of the ions and c’,,c’ are the concentrations 
of the undissociated hydrogen sulphide. When the concentration of the 
hydrogen sulphide was kept constant, that is, loge’,/c’ = 0, the E. M. F. 
was found to agree well with the calculated value. Further, by the use 
of equally concentrated sodium hydrosulphide solutions saturated with 
hydrogen sulphide at different pressures, an E. M. F. was obtained which 
agreed satisfactorily with the value calculated from the expression 
a= —RT/2e x loge’,/c,. By the use of electrodes of silver sulphide and 
of bismuth sulphide, similar results were obtained, so that, as the expres 
sion shows, the electromotive force is independent of the valency of the 
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metal. By the use of cells of the type: silver | N/1 silver nitrate | N/1 
sodium hydrosulphide | silver sulphide, the solubility of the silver sul- 
phide, &c., may be found ; the values thus obtained for the silver, lead, 


and bismuth sulphides are respectively 3:4 x 10-22, 2°9x 10-5, and 
2°1 x 10-%6, L. M. J. 


Electrical Conductivity in Mixed Solutions of Electrolytes, 
By K. Horreartner (Zeit. physikal. Chem., 1898, 25, 115—143).—In 
a solution of two different electrolytes, if m, and m, be the concentra- 
tions of the cations and w,, uw, their migration velocities, then the 
ratio of the number of the respective cations passing in the same time 
across any section towards the cathode is given by n,u,/n.u.. If this 
ratio, d,/d,, be directly obtained from the alteration of the anode 
liquid, then if the migration velocities are known, the concentrations 
of the ions can be calculated n,/n.=u,d,/u,d,. The ratios of the con- 
centrations of the hydrogen and sodium ions were thus obtained in the 
case of mixtures of equally concentrated solutions of sodium chloride 
and hydrogen chloride, and the values compared with those obtained 
by means of Rudolphi’s expression. The agreement was satisfactory, 
indicating that the admixture of these highly dissociated solutions has 
little effect on the dissociation. In the case of mixtures of similar 
hydrogen chloride and barium chloride solutions, however, the agree- 
ment was not good, probably owing to the assumption that the 
dissociation of the barium chloride is entirely to Ba” and Cl ions. 
The values of the transference ratios of the ions was also obtained 
for the three salts examined at different dilutions ; for sodium, the 
transference number increases with increasing dilution, whilst for 
both barium and hydrogen the reverse was found to obtain. The 
quantity of the cations deposited as a result of the purely electrical 
action was calculated from these numbers, and the results were found 
to agree well with the silver deposited in a voltameter included in the 
circuit. L. M. J. 


Source of Error in the Determination of the Heat of Dis- 
sociation of Electrolytes. By J.J.van Laar (Zeit. physikal. Chem., 
1897, 24, 608—614).—The equilibrium equation in the case of a 
dissociation process is c3,c¥/c, =k, where « and y are the numbers of 
the different ions resulting from the dissociation. The concentrations 
Cj) Cy and c, are given by the expressions (1 — a)c/(1+), wac/(1+), 
yac/(1+), that is, are functions of B, the degree of dissociation of 
the solvent. Hence, since by temperature change the degrees of 
dissociation of both solute and solvent are directly altered, it follows 
that the degree of dissociation, a, of the solute undergoes, not only 
the direct change due to temperature, but also a secondary change 
due to the alteration of the concentration. On this account, the heat 
of dissociation is not accurately given by the ordinary expression g= 
RT"dlogk/dt, but by an extended expression, R7*{dlogk/dt — (x+y 
~ 1)dlog(1 + 8)/dt}. In the case of potassium, the author shows that 
the omission of the second term leads to an error of 100 per cent., its 
value being calculated by the aid of Ramsay’s determinations of the 
association factor of water at different temperatures. L, M. J. 
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Temperature Coefficient of the Potential of Calomel Elec- 
trodes, with various Dissolved Electrolytes. By ALBEert GockEL 
(Zeit. physikal. Chem., 1897, 24, 703—704).—Richards, in his paper on 
the above subject (this vol., ii, 7), has completely overlooked the 
author’s second paper (Abstr., 1894, ii, 78), in which several of 
Richards’ results were previously obtained, and corrections had been 
made of the values given in the first paper, the only one cited by 
Richards. L. M. J. 


Thermoregulator. By F. Friepricus (Zeit. anal. Chem., 1897, 
36, 674).—This thermoregulator is very similar in principle to that of 
Reichardt, but has the inlet and outlet channels for the gas drilled 
obliquely through the plug of a stopcock, and meeting at the top of 
a mercury tube. M. J.S. 


New Method of Determining Melting Points. By Marius 
L. Q. van LEDDEN Hitsezoscu (Zett. anal. Chem., 1897, 36, 685—686 ; 
from Pharm. Centralhalle, 3'7, 231).—In a case in which the small 
amount of the material, and the presence of adhering wool, precluded 
the use of the capillary tube, the substance was placed in an aluminium 
vessel, shaped like a watch-glass, floating on water in a beaker which 
was warmed in a water bath. The substance was watched through a 
lens, and the water temperature observed at the moment when the 
change in the lustre of the powder indicated that the melting point 
was reached, M. J. 8. 


Gradual Change and Thermodynamics. A Correction. By 
PrerrE Dunem (Zeit. physikal. Chem., 1897, 24, 666).—The author 
corrects an erroneous differential equation which occurs in his paper on 
the above subject (Abstr., 1897, ii, 439), but which does not affect the 
deductions obtained by its use. L. M. J. 


The Relation between the Heat of Solution, Solubility, 
and Dissociation. By Hetnrich Gotpscumipt and GERTRUD VAN 
MAAaRSEVEEN (Zeit. physikal. Chem., 1898, 25, 91—99).—The expres- 
sions deduced by van’t Hoff (1) and by van Laar (2) for the heat 
of solution of a binary electrolyte are respectively (1) dloge/dt= 
Q/2(1+a)7? and (2) dloge/dt=Q(2—a)/47? (Abstr., 1895, ii, 484). 
As Rudolphi, when determining the heat of the solution of some 
silver salts (Abstr., 1895, ii, 435), did not determine the solubilities, 
the authors have redetermined the solubilities, degrees of dissociation, 


Found. Cale. 1. Calc. 2. 


Silver acetate — 4613 ~ 4828 — 4369 

5, propionate — 3980 — 4155 — 3789 
»,  isobutyrate — 2860 — 3010 — 2715 
orthonitrobenzoate. — 7083 — 7925 — 7167 


9 


and heat of solutions of the saturated solutions of silver acetate, 
propionate, isobutyrate, and orthonitrobenzoate, The degree of dis- 


153 


GENERAL AND PHYSICAL CHEMISTRY. 


sociation was calculated from the conductivity, and the heat of dissolu- 
tion of the salts obtained directly by their precipitation from solution 
in a platinum calorimeter. The values obtained. in this way are com- 
pared with those calculated, using the above formule. It is seen from 
the accompanying table that neither formula is entirely satisfactory, 
the values obtained experimentally lying between those given by the 
two formule. L. M. J. 


Condensation and Critical Phenomena of Mixtures of Two 
Compounds. By J. P. Kuenen (Zeit. physikal. Chem. 1897, 24, 
667—696). —See Abstr., 1896, ii, 10; 1897, ii, 544. 


Association or Dissociation? By Hans Jann (Ber., 1897, 30, 
2982—2993).—A reply to the objections which have been put forward 
by Crompton (Trans., 1897, 925) and Traube (this vol., ii, 109) tothe 
theory of electrolytic dissociation. The author maintains that Cromp- 
ton’s objections have been already dealt with by Planck, and have 
been satisfactorily and completely removed by him in his thermo- 
dynamical treatment of the subject (see Planck’s Vorlesungen tiber 
Thermodynamik). Traube’s view that combination takes place between 
the solvent and the dissolved substance, and that in the case of non- 
electrolytes one molecule of the dissolved substance always unites with 
but one molecule of the solvent, is improbable. It does not serve to 
explain the facts, as the formula of Poynting, on which Traube bases his 
further conclusions, is incorrect. It also necessitates the assumptions 
that, in the case of electrolytes, one molecule of the dissolved substance 
enters into combination with a greater and greater quantity of water 
as the dilution increases, and that the molecular conductivity of 
electrolytes does not alter with the concentration. H. C. 


Dissociation of Nitric Peroxide. By K. Scureser (Zeit. 
physikal. Chem., 1897, 24, 651—665).—If the dissociation of nitrogen 
peroxide be represented by N,O,-—2N0O,, then the equilibrium constant 
is given by the equation k=c,?/c, =a.e~°/T.7'/p, where c, and c, are the 
concentrations of the complex and simple molecules, and a and 6 are 
constants. If y be the degree of dissociation, c,=2y/(l+y) and 
c,=(1-y)/(1l+y), and if D and d be the densities of the N,O, and 
the actual gas y=(D-d)/d. The above equation then reduces to 
4(D —d)?/D2(d-D)=a.e-'?.T/p, and the author investigated 
Natanson’s determinations of the density (Abstr., 1885, 862; 1886, 
657) in order to find whether the observations are in accord with this 
relationship. Allowing experimental errors of } per cent. in the 
densities of the dissociated gas, and of 0°1 per cent. in the density 
of the N,O,, the possible error in the degree of dissociation is 
calculated for each of Natanson’s experiments. In some cases, the 
error is found to exceed 100 per cent., and only those experiments 
where it is less than 10 per cent. are used for comparison with the 
theory. It is thus found that, at equal temperatures, the value kp is 
approximately constant, and that it increases rapidly with the tem- 
perature. Expressing the relationship in the form log (kp/7’)= 
loga — b(loge)/7', it was found that the values of kp are fairly accu- 
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rately reproduced by the use of the constants loga=9'13242 and 
bloge=2866°2. The dissociation is hence considered to proceed 
normally and in accord with theory. From the value of the tem- 
perature coefficient of the dissociation degree, the value 13132 + 27’ is 
obtained for the heat of dissociation, a result in close accord with that 
calculated by van’t Hoff from Deville and Troost’s experiments, 
namely, 12900. The apparent specific heat of the gas had been de- 
termined by Berthelot and Ogier, and from these results, allowing for 
the thermal effects of the dissociation changes, the author obtains the 
following values for the molecular heats. 


Cp. | Ce. | ples. 


} 

| 

12°85 | 1°155 
6°43 1°31 


These results are in accord with the experimental determination of 
the ratio of the specific heats, namely, 1:17 for 84 per cent. N ve and 
1:31 for NO, (by extrapolation). L. M. J. 


Dissociation in Mixed Salt Solutions. By Anpreas Fock 
(Zeit. physikal. Chem., 1898, 25, 74—78).—The author further con- 
tests the validity of Nernst’s solubility law (Abstr., 1897, ii, 481). 
The solubility of mixed crystals of potassium and ammonium chlorides 
is also considered. Representing the concentration of the ammonium 
chloride in the solutions and crystals by c and « respectively, then 
from the values of c/a the value of the dissociation y is calculated 
which leads to a constant ratio for c(1 —-y)/x, the equilibrium ratio if 
the salt is undissociated in the solid. From this value of y, the ratio 
cy/./x is obtained, leading to a value which is constant, within the 
limits of experimental errors, so that the partition law is valid for 
such solutions. L. M. J. 


Dissociation of Compounds Dissolved in Mixtures of Alcohol 
and: Water. By Ernst Coen (Zeit. physikal. Chem., 1898, 25, 
1—45). In order to completely investigate the dissociation of com- 
pounds dissolved in aqueous alcohol, the author determined the 
electrical conductivity of solutions of potassium iodide, the dilution 
varying from 64 to 2048, and the alcoholic content from 0 to 100 per 
cent. (volume); the apparatus and the method of preparation of the 
solutions are fully described. It is noteworthy that, at dilutions above 
512, the conductivity in absolute alcohol is greater than that in 80 
per cent. alcohol, whereas at lower concentrations the reverse obtains, 
so that in the former case the addition of water lowers the con- 
ductivity. If the conductivity of the alcoholic solution be referred to 
that of the pure aqueous solution at equal dilution, it is found that 
the value obtained depends only on the alcoholic content and not on 
the dilution. This holds for solutions containing less than 80 per cent. 
of alcohol, but above this value the ratio increases with dilution. By 
examination of Wakeman’s results (Abstr., 1893, ii, 257), it is found 
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that the same constancy obtains for solutions of potassium chloride, 
sodium chloride, hydrogen chloride, and sodium acetate, whilst the 
experiments of Walker and Hambly (Trans., 1897, 72) show that, 
below 50 per cent. of alcohol, the same result obtains for solutions of 
diethylammonium chloride. From this, it follows that the molecular 
conductivity of a solution in aqueous alcohol may be obtained from 
that of the equivalent aqueous solution by multiplying by a factor which 
is independent of the dilution. These factors are given for the various 
salts examined, and it is further seen that the factor is independent of 
the nature of the dissolved salt, and depends solely on the alcoholic 
content, being but little, if at all, affected by changes of temperature. 
As this result may be extended to infinite dilution, it follows that 
substances which obey the dilution law in aqueous solution do so also 
in solutions in aqueous alcohol, and conversely. As the degree of 
dissociation in aqueous solution is given by the expression a= py/p2, 
that in the solution in aqueous alcohol is obtained by the expression 
a, =hpr/ky,, , and hence a,=a; the replacement of water by alcohol, 
therefore, has no effect on the degree of dissociation of the dissolved 
material, The velocity of inversion of cane-sugar by hydrogen 
chloride is, however, diminished by the addition of alcohol, that is, 
the dissociation is decreased; the author hence considers it doubtful 
whether the electrical conductivity affords a trustworthy measure of 
the dissociation. L. M. J. 


Dissociation of Dibasic Organic Acids. I. By W. A. Smrra 
(Zeit. physikal. Chem., 1898, 25, 144—177).—An expression was ob- 
tained by Noyes for the dissociation of the acid ion of the acid salt of 
a weak dibasic acid (Abstr., 1893, ii, 365), and the laws were enun- 
ciated that, (1) the hydrogen dissociation decreases with proximity of 
the acid groups, (2) the introduction of new groups influences the dis- 
sociation of the acid and of the acid salt in the same manner ; the 
author endeavours to see to what extent these laws are valid. The 
method of sugar inversion as a means of measuring the hydrogen ion 
concentration was first studied. At 100°, the rotation of sugar solu- 
tions in pure water rapidly changes, the change being partly due to 
inversion and partly to decomposition ; it is, moreover, irregular, so 
that different experiments give different results, but on adding hydro- 
gen sodium succinate, the rate of inversion becomes perfectly regular, 
the disturbing influences of the pure water being eliminated; in this 
case, the inversion is due entirely to the hydrogen ions. Neutral salts 
of weak acids have a similar protective influence, and the sugar changes 
only very slowly, whereas the salts of strong acids give curves of 
inversion which, like those due to water, are irregular. With com- 
pletely dissociated hydrochloric acid, a perfectly satisfactory equation 
constant was obtained, and experiments were then performed to ascer- 
tain whether the velocity of inversion is proportional to the concentra- 
tion of the hydrogen ions; this was found to be accurately the case 
for highly dissociated compounds, but with weakly dissociated com- 
pounds this proportionality apparently did not exist, the values for 
the dissociation being obtained from the conductivity experiments of 
Ostwald and Kohlrausch. As the ratio of the inversion velocity to 
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hydrogen concentration only slowly decreases with dilution in the case 
of the organic acids, it follows that the undissociated acid has but 
slight influence on the inversion, whereas the influence of the undis- 
sociated hydrochloric acid is very considerable. L. M. J. 


Equilibrium between Ammonium Nitrate and Ammonia, 
By Bast B. Kuriworr (Zeit. physikal. Chem., 1898, 25, 107—111).— 
Dry ammonia is absorbed by ammonium nitrate with the formation of 
a liquid which has been, by various observers, supposed to consist of 
different additive compounds of the two substances. The author’s 
observations on the dissociation pressure of the liquid had previously 
led to the supposition that no such compound existed, but that the 
liquid was a solution of the nitrate in ammonia. In order to test the 
accuracy of this view, the author has determined the composition of 
the liquid, which is in equilibrium with a solid phase at temperatures 
ranging from about — 80° to +168°. The curve indicates the exist- 
ence of a solid phase, probably NH,°NO,,3NH,, at temperatures below 
-— 40°, but above this temperature the curve is perfectly unbroken, 
being the curve of equilibrium between solid ammonium nitrate and 


the solution, so that above — 40° no compound of the two components 
exists. L. M. J. 


Equilibrium in the Systems, Ether-water and Ether-water- 
malonic Acid. By Epuarp A. Kiossie (Zeit. physisal. Chem., 1897, 
24, 615—632).—The equilibrium of water and ether was first deter- 
mined, the composition of the two layers being found at temperatures 
varying trom — 4° to +95°. Between these limits, the percentage of 
water in the upper layer increased from 0°94 to 2°71, whilst between 
—4° and 82° the percentage of ether in the lower layer decreased 
from 12°63 to 2°7. Above about 80°, however, the percentage again 
increases, as no turbidity is caused by heating a liquid with 2:5 per 
cent. of ether, whilst a 2°7 per cent. solution, which becomes turbid at 
about 82°, is again clear at 115°. The solubility of malonic acid in 
water and ether was determined at temperatures varying from 0° to 
132°, the melting point of the acid, after which the composition was 
found of the two layers formed when malonic acid is added to ether 
and water at 15°; the conjugate points of the binodal curve are thus 
obtained. The composition of the liquid in equilibrium with the solid 
acid was also found, and the equilibrium field is thus divided into 
three regions, where exist, (1) two liquid phases, (2) homogeneous 
liquid, (3) liquid and solid phase, and the composition of the phase 
for any original mixture is readily obtained from the diagram, The 
partition coefficient of the acid is not constant, a result which must 
necessarily obtain since the compositions of the solvents alter on the 
addition of the acid. By graphical extrapolation, however, the limit- 
ing value of 7 is found, which is still not the partition coefficient 


between ether and water but between the two ether-water solutions. 
L. M. J. 


Application of the Law of Mass-action to Researches on 
the Equilibrium between £-Naphthol and Picric Acid in Benz- 
ene Solution. By Basi B. Kuriworr (Zeit. physikal. Chem., 1897, 
24, 697—702).—In the author’s experiments on the equilibrium of 
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solutions containing the above three components (this vol., ii, 112), the 
greater portion of the isotherm for 29°5° corresponds with the 
naphthol-picrate solid phase. The mass-action law may be applied 
to this part of the curve, and considering the dissociation to be 
C,,H,* OH,C,H,(NO,),*OH=>0,,H,* OH + C,H,(NO,),°OH, 

then if dissociation be complete, the product of the concentration of 
the components should be constant. This is not actually the case, 
but as the product only varies slightly, the dissociation is probably 
very considerable. Calculations of the degree of dissociation and of 
the dissociation constant are made, but the agreement of the values 
for the latter is not satisfactory. Evidence of the high dissociation is 
also obtained from the cryoscopic and boiling point observations, 
which lead to a molecular weight of about 195, in place of 373, and 
hence indicate dissociation to the extent 0°88. The author also points 
out that eryoscopic observations do not indicate the formation of 
compounds between solvent and solute, so that any indication of the 
formation of hydrates is only obtainable when solvents other than 
water are employed. (Compare Abstr., 1897, ii, 397.) L. M. J. 


Aqueous Solutions of Two Salts with One Common Ion. 
By C. Horrsema (Zeit. physikal. Chem., 1897, 24, 577—607).— 
Representing the salts by XY and ZY, then in a saturated solution of 
the former, if A is the total concentration and d the degree of dissocia- 
tion, A(1 -d)=kA*d?=constant. If ZY be added and z, y, z, be the 


concentrations of the respective ions, and a that of the salt ZY, of 
which d, is the degree of dissociation, then the equations of equilibrium 
are ay= Ad? ; (a—2z)/zy=a(l—d,/a*d,* ; x+z=y and the total 
solubility of XY=a#+A(1-—d) affords a means of ascertaining the 
validity of the results. It follows from these equations that the con- 
centration of XY must fall on the addition of ZY, but cannot sink 
below the value A(1-d), remaining constant when this minimum is 
reached. Three types of curves are thus obtainable where the solu- 
bility of (1) neither salt, (2) one of the salts, (3) both salts reaches 
this minimum. In some cases, however, the addition of ZY is known 
to cause either an immediate increase in solubility or a decrease 
followed by an increase, and in such cases reactions occur between 
XY and ZY. The author first considers the effect of the formation 
of a double salt, that is, a compound XY,ZY which dissociates into 
XYand ZY. The equations of equilibrium are obtained, and it is 
seen that addition of ZY must at first cause a decrease of solubility of 
XY, but that, as formation of the double salt increases, the solubility 
may reach a minimum and afterwards increase, and the forms of the 
curves are given for the several cases in which (1) ZY, (2) XZY, first 
reaches its saturation concentration. In the case where complex salts 
are formed, the effects are different, the term complex salt being 
restricted to the compound dissociating into new ions, X and ZY, 
(Morgan, Abstr., 1895, ii, 478; Kahlenberg, Abstr., 1896, ii, 6). 
In this case, at first no ZY molecules exist in solution, and hence no Y 
ions. The solubility of XY, therefore, increases until the saturation 
concentration of X(ZY,) is reached, after which it decreases owing to 
the precipitation of this solid. A similar result is obtainable for the 
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effect of XY on the solubility of ZY, so that the complete curve con- 
sists of four parts corresponding with the solid phases XY, X(ZY,), 
Z(ZY,), ZY. When mixed crystals are formed, the conditions of 
equilibrium are more complicated, owing to changes in the solid phase, 
If the composition of the crystals changes continuously, a continuous 
curve is obtained, which may or may not exhibit maxima and minima, 
but if the composition of the crystals changes abruptly at detinite 
concentrations, curves of at least two distinct parts result, which may 
be further complicated by the existence of double salts. L. M. J. 


Solubility and Decomposition of Double Salts in Water, 
By EsrernarD Rimpacs (Ber., 1897, 30, 3073—3089).—The crystallo- 
graphic properties and solubilities of the double cadmium chlorides 
investigated are given below. 

-» . Salt. Cryst. system. Solubility. 

= le se cecseness Rhombic "3% P=29°88+ 02144 ¢. 

, 4NH, Cl, CdCl, Hexagonal Is decomposed. 

. KOI, CaCl, + i. 2,0 Monoclinic ™%,. P= 22:20 +0°2901 2. 

, 4KCI,CdCl, Hexagonal Is decomposed. 

. BaCl,,2CdCl,+5H,O.. Regular ‘Be P= 40°80 + 0°1988 ¢. 

. BaCl,,CdCl,+4H,O... Triclinic 10 2 = 35°78 + 0°2678 ¢. 
7. MgCi,,2CdCl, + 12H 0 Rhombic ™)% P= 45°98 + 0°16505 1, 


Double chlorides of the type 4MCI,CdCl, are decomposed by water 
according to the equation 4MCl, CdCl, ->MC1CdCl,+3MCl. The 
reaction proceeds in the direction right to left with an increase 
of temperature, but in the reverse direction as the temperature sinks. 
On diffusion, the double chlorides, Nos. 5, 6, and 7, undergo decomposi- 
tion, and in all cases the cadmium chloride passes through the membrane 
less readily than the other constituent. 

On comparing the solubilities of the double salts with those of their 
constituents, it is found that the value dp/dt (that is, the increase in 
solubility with the temperature) is much greater for the double salts 
than for their constituents. The solubility of any of the double 
chlorides at 0° always lies between the solubilities of its two con- 
stituents at that temperature. J.J.8. 


Validity of the Dilution Law. By J. J. van Laar (Zit. 
physikal. Chem., 1898, 25, 79—90).—The author, in considering the 
causes of the divergences from Ostwald’s dilution law which are 
exhibited by many aqueous and alcoholic solutions, is led to the im- 
portant conclusion that, although the ratio p/p. yields a degree of 
dissociation, yet this value i is not that which obtains in the absence of 
the current; the dissociation thus determined is, therefore, incorrect. 
The cause of the alteration of the dissociation during the passage of 
the current is, in the author’s opinion, the great difference which exists 
between the temperature of the actual conducting ions and the salt 
molecules, and that of the liquid as a whole. L. M. J. 


Transition Point of a Solid Solution. By Victor RoTHmunD 
(Zeit. Physikal. Chem., 1897, 24, 705-——720).—The author first shows 
that, in the case of a solid solution, the effect of the solute on 4 
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transition temperature of the solvent is completely analogous to the 
eryoscopic effect in a liquid solution. The depression of the transition 
temperature is hence given by the equation ¢, —t,= R7?/¢*(c,—¢), 
where ¢ is the heat of transition and c,, c, the concentrations of the 
solute in the two solid phases. If nm be the ratio of the molecular 
weights of the solute in the two solutions, then ¢,/c,"=k, so that for 
the case where the molecular weights are equal, ¢, — t, = R7'?/¢°c,(1 —k); 
that is, the lowering of the transition temperature is proportional to 
the concentration of the solute, a result which does not obtain, how- 
ever, if the molecular weights differ. Experiments were made with 
solutions of carbon tetrachloride in carbon tetrabromide, in which 
cases solid solutions are formed, whilst the bromide exists as mono- 
clinic and regular crystals with a transition point of about 46°. The 
temperature was determined by a thermometric method which practic- 
ally amounts to the observation of a break in the curve of cooling. 
The solid solutions of the two compounds were obtained by precipita- 
ting their solution in alcohol by means of water, but, as the com- 
position of the precipitate was not identical with that of the mixture 
dissolved originally, corrections for the depression of the transition 
point had to be applied, these corrections being experimentally obtained 
by redissolving the precipitate and again performing the experiment. 
The results indicate a constant value for the molecular depression and 
hence that the tetrachloride possesses the same molecular weight in 
the two solid solutions. As, further, the molecular structures of iso- 
morphous compounds are similar, it follows that the two modifications 
of the tetrabromide possess equal molecular weight, so that the 
polymorphism is not due to polymerism. L. M. J. 


Elementary Chemical Considerations. By F. Wap (Zeit. 
physikal. Chem., 1897, 24, 633—650).—The author, in continuation 
of previous papers, endeavours to show that no necessity exists for the 
assumption of the atomic hypothesis for the explanation of chemical 
phenomena, He considers the case of a chemical operation (an 
analysis) undertaken with the aid of materials the composition and 
nature of which are completely unknown, and shows that the chemist 
is guided, although perhaps unconsciously, by a phase law which he 
calls the (V+1) rule; he gives definitions, based upon Gibbs’ phase 
law, of identical and dissimilar materials and of a chemical compound 
(Abstr., 1897, ii, 308). L. M. J. 


Inorganic Chemistry. 


Reduction of Sulphurous Acid to Hydrogen Sulphide. By 
Ebuarp Donatu (Zeit. anal. Chem., 1897, 36, 663—665).—Sulphurous 
acid is readily reduced to hydrogen sulphide by a hot solution of 
stannous chloride strongly acidified with hydrochloric acid. The 
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sulphurous acid or sulphite solution must be added slowly, or the 
hydrogen sulphide formed will react with sulphurous anhydride, causing 
separation of sulphur. This fact may be applied to the detection of 
arsenic and antimony in presence of much tin. A further quantity 
of strongly acid stannous chloride is added, and to the boiling liquid a 
solution of sodium sulphite or sulphurous acid is added in drops, 
Arsenious and antimonious sulphides are precipitated, the tin is not. 
The same method may be applied to the detection of arsenic in con- 
mercial sulphuric acid. M. J.8. 


Action of Hydrogen on Sulphuric Acid. By Marcettin P. £. 
BertTHE.ot (Compt. rend., 1897, 125, 743—746).—A slow current of 
hydrogen can be passed for an hour through concentrated sulphuric 
acid at the ordinary temperature without any appreciable production 
of sulphurous anhydride, but if contact between the gas and the acid 
is prolonged, the gas is absorbed and the acid is reduced. Light has 
no distinct influence on the reaction. Dilute sulphuric acid is not 
reduced by the hydrogen. At 250°, with the concentrated acid, 
reduction takes place somewhat rapidly, especially in presence of a 
considerable excess of acid. "When mixtures of hydrogen and oxygen 
are left in contact with sulphuric acid either at the ordinary tempera- 
ture or at 250°, both gases are absorbed, but the rate of absorption of 
hydrogen is the same as in the absence of oxygen, and the absorption 


of oxygen is due to its combination with the sulphurous anhydride that 
is formed. Dry hydrogen and sulphurous anhydride do not interact 
at 100° or 280°. 

The reduction of concentrated sulphuric action by hydrogen is an 
exothermic reaction and develops + 15:1 Cal., this value being increased 
to + 30:1 Cal. in presence of a large excess of sulphuric acid, owing to 
the heat of hydration.. In the case of dilute sulphuric acid, the 

C. 


reaction would be endothermic. H. B. 

Phosphorous Oxychloride. By J. ApotpHe Bzsson (Compt. rend., 
1897, 125, 771—772).—The action of a small quantity of water, 
whether in the liquid form, or as atmospheric moisture, on phosphorus 
trichloride, produces phosphorous oxychloride, POCI, which is isolated by 
distilling off the trichloride, at first on a water bath and finally under 
low pressure. This oxychloride is a yellowish, hyaline solid of the 
consistence of paraffin, with an odour recalling that of the oxychloride, 
POCI,. It is very hygroscopic, and dissolves in water with a strident 
noise, the products being hydrochloric acid, phosphorous acid, and 4 
small quantity of an amorphous yellow solid. It is rapidly de 
composed by light with formation of a pale yellow precipitate 
which changes to reddish-yellow if the action of light is prolonged. 
The oxychloride is insoluble in most solvents, but dissolves 2 
phosphorus trichloride. It combines slowly with chlorine, and yields 
phosphoric oxychloride, POCI,. 

The yield of phosphorous oxychloride is always very small, probably 


because its formation is limited by its extremely hygroscopic oe 
C. H. B. 
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Evolution of Helium from a Natural Compound with Pro- 
duction of Heat and Light. By Jurius THomsen (Zeit. physikal. 
Chem., 1898, 25, 112—114).—Many years ago, the author observed 
the production of light and heat when a mineral occurring- among the 
eryolite beds was raised to a low red heat. The mineral consists 
chiefly of calcium fluoride with a small quantity of the fluorides of 
cerium and yttrium, and by heating in a vacuous tube it was found 
that helium was evolved, together with some hydrocarbon. The 
helium may also be obtained by heating the powdered mineral with 
copper oxide and absorbing the carbonic anhydride. Experiments 
were also undertaken to determine whether the evolution of helium 
also accompanied the luminosity observed on heating specimens of 
fluor spar, but the results were negative. L. M. J. 


Ammonium Peroxide. By Perr G. Me.ixorr and L. PissaRsEwsky 
(Ber., 1897, 30, 3144—-3146).—The authors’ investigation of the salts 
of peruranic acid (this vol., ii, 165) has rendered it probable that 
these are compounds of metallic peroxides with peruranic acid. If 
this view is correct, the hydrogen ammonium salt is a compound of the 
acid with ammonium peroxide, a substance which has not been hitherto 
obtained. The present paper gives evidence of the existence of this 
substance. 

When a concentrated, ethereal solution of hydrogen peroxide at 
- 20° acts on an ethereal solution of ammonia at the same temperature, 
a heavy, viscous liquid separates in quantity depending on the tem- 
perature of the mixture ; the odour of ammonia diminishes in strength, 
although the heavy liquid, owing to partial dissociation, has a faint 
odour of ammonia after careful washing with cooled ether. Ammonium 
peroxide is strongly alkaline, and when treated with caustic potash 
yields ammonia and potassium peroxide ; it dissociates readily into 
ammonia and hydrogen peroxide, which is also formed under the 
influence of dilute sulphuric acid. It irritates the skin, on which it 
produces white stains ; it is insoluble in ether, but dissolves readily in 
alcohol. An aqueous solution liberates oxygen, at first slowly, then 
me vigorously, a small proportion of ammonium nitrite being 
ormed. 

If the ethereal mixture of ammonia and hydrogen peroxide is cooled 
in solid carbonic anhydride, acicular leaflets separate, consisting of a 
compound of ammonium peroxide and hydrogen peroxide, of the 
composition (NH,),0,,2H,O, + 10H,0. M. O. F. 


Preparation of Carbides by the Action of Calcium Carbide 
on Oxides. By Henri Moissan (Compt. rend., 1897, 125, 839—844). 
—When calcium carbide is fused in the electric furnace with certain 
metallic and non-metallic oxides, the corresponding carbides are 
obtained usually in a crystalline form. Aluminium oxide yields the 
carbide C,Al,, in yellow crystals ; trimanganese tetroxide, the carbide 
CMn, ; chromic oxide, the carbide C,Cr, ; molybdenum dioxide, the carbide 
CMo, ; tungstic anhydride, the carbide CW, ; titanium dioxide, the car- 
bide OTi, and silica yields silicon carbide. Lead, bismuth, and tin 
oxides, and oxides of other metals that do not form definite carbides, 
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are reduced to the metallic state. In all cases, the calcium carbide is 
converted into the oxide, but the latter is reconverted into carbide by 
the carbon of the crucible in which the substances are heated. 

C. H. B. 


Preparation of Strontium Sulphide by the Action of Hydro- 
gen Sulphide on the Oxide or Carbonate. By Jost R. Mourzio 
(Compt. rend., 1897, 125, 775—777).—Strontium sulphide, SrS, is 
readily obtained as a white solid by the action of hydrogen sulphide on 
the red-hot oxide or carbonate, the latter, on the whole, giving the best 
results, Since the reaction is reversible, attention to the temperature 
and the rapidity of the current of gas is essential. If the conditions 
are such that the water formed can condense on the hot solid, 
the product contains some hydroxide. Ata bright red heat, and with 
a slow current of gas, the product also contains strontium hydroxide, 
but with a sufficiently rapid current of gas, the conversion into sulphide 
is complete. C. H. B. 


Metallic Triple Nitrites. By Cart Praipyiia (Zeit. anorg. 
Chem., 1897, 15, 419—446).— Copper lead ammonium nitrite 
CuPb(NH,).(NO,),, obtained by adding a solution of copper and lead 
nitrate to a solution of ammonium nitrate and sodium nitrite, isa 
black, crystalline salt having a bluish, metallic lustre; it is stable at 
the ordinary temperature or when gently warmed, and is very similar 
to the corresponding potassium salt. Like this salt, all the other 
triple nitrites contain 6NO,. 

Copper calcium potassium nitrite, obtained by mixing a well-cooled 
solution of copper chloride and sodium nitrite with a solution of 
potassium chloride, calcium chloride, and sodium nitrite, is a deep green, 
crystalline powder, which is purified by washing with 85 per cent. 
alcohol and then with alcohol. 

Copper calcium ammonium nitrite, prepared in a similar manner to the 
preceding salt but using very concentrated solutions, closely resembles 
the potassium salt, but if kept, gradually decomposes with evolution 
of nitrogen trioxide. 

Copper barium potassium nitrite, obtained by mixing a well-cooled 
concentrated solution of barium chloride and sodium nitrite with a 
solution of copper chloride, potassium chloride, and sodium nitrite, is 
also a deep green, crystalline powder ; it is stable when kept dry, but 
decomposes on recrystallisation, with evolution of nitrogen trioxide and 
the formation of basic salts. 

Copper barium ammonium nitrite is very similar to the potassium 
salt, but slowly decomposes when allowed to remain at the ordinary 
temperature. 

Copper strontium potassium nitrite, Cu8rK,(NO,),, is obtained in a 
similar manner to the preceding salts, but a large excess of strontium 
chloride should be employed, as otherwise a mixture of salts is 
obtained containing less strontium ; these cannot be purified by re- 
crystallisation. The corresponding ammonium salt is very similar to 
the potassium salt. 

Nickel lead potassium nitrite, obtained by mixing dilute solutions of 
potassium, lead, and nickel nitrate with a slight excess of sodium 
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nitrite, is a heavy, brownish-yellow powder. The corresponding 
ammonium salt, which is a brownish-yellow powder, cannot be obtained 
pure. Salts containing nickel, barium, and ammonium nitrites, nickel, 
strontium, and ammonium nitrites and nickel, calcium and ammonium 
nitrites, are also described, but they are evidently mixtures. 

Iron lead potassium nitrite is obtained on adding a solution of ferrous 
and lead nitrates to a solution of potassium nitrate and sodium nitrite 
as a heavy, reddish-yellow precipitate ; this, after being washed by de- 
cantation with water, and then on a filter with alcohol, is an intense 
orange-yellow powder, insoluble in cold water and stable at the ordinary 
temperature. 

Iron barium potassium nitrite.—A bright yellow precipitate which is 
apparently a mixture of salts is obtained on mixing equivalent quanti- 
ties of ferrous chloride, barium chloride, and potassium chloride with 
the necessary quantity of sodium nitrite ; by varying the proportions 
of the metallic salts, various mixtures of salts are obtained. A com- 
pound of the formula FeBaK,(NO,), is obtained by mixing a solution of 
ferrous chloride [12°5 c.c. (1 ¢.c. =0°1943 gram Fe)], potassium chloride 
(13 grams), and crystallised barium chloride (22 grams) in 120 c.c. of 
water with 100 c.c. of a solution of sodium nitrite (10 c.c.=5 grams 
sodium nitrite) ; the precipitate is quickly separated by filtration, washed 
with alcohol, and dried at a gentle heat. 

Iron calcium potassium nitrite and iron strontium potassium nitrite.— 
Yellow to reddish-yellow precipitates containing the three nitrites are 
obtained in a similar manner to the above salts; but they contain 
varying proportions of each nitrite according to the relative amounts 
of the constituents employed. The author was unable to obtain a 
compound to which a simple formula could be assigned. The corres- 
ponding ammonium salts of iron nitrite can be obtained in a similar 
manner by employing small quantities of the constituents for each 
experiment ; they are very similar to the potassium salts. 


E. C. R. 


Action of Hydracids and Oxygen on Mercury and other 
Metals. By Marcetuin P. E. Bertuetot (Compt. rend., 1897, 125, 
746—749).—Hydrogen chloride may remain in contact with mercury 
at the ordinary temperature for many years without appreciable 
change. In sealed tubes, no reaction takes place below 500°. If, on 
the other hand, a mixture of dry hydrogen chloride (2 vols.) and oxygen 
(1 vol.) is allowed to remain in contact with mercury at about 20°, the 
hydrogen chloride gradually and completely disappears and the greater 
part of the oxygen is absorbed also, a mixture of mercurous chloride 
and oxychloride being formed. If mercurous chloride alone were 
formed, the reaction would develop +87°6 Cal., but, nevertheless, the 
change takes place very slowly. Water does not prevent the reaction, 
but retards it to an extent depending on the proportion of water 
present. If hydrogen is added to the mixture of hydrogen chloride 
and oxygen, it remains unabsorbed, and the reaction with the mercury 
does not set up any reaction between the hydrogen and oxygen. 

The action of hydrogen chloride and oxygen on mercury is analogous 
to the reactions observed with silver, lead, and copper. 
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When a mixture of hydrogen sulphide and oxygen is left in contact 
with mercury, the surface of the latter is slowly converted into sul- 
phide, but the reaction does not continue unless the surface of the 
mercury is constantly renewed. The complete reaction would develop 


+74°8 Cal. C. H. B. 


Action of Sulphuric Acid on Mercury at the Ordinary Tem- 
perature. By Marcetuin P. E. Bertueor (Compt. rend., 1897, 125, 
749—750).—When mercury is agitated with concentrated sulphuric 
acid at the ordinary temperature, the acid is partially reduced, and a 
mercury sulphate is formed which is precipitated as a basic salt when 
the acid is diluted with water. A minute quantity of black mercury 
sulphide is formed at the same time. The mercury used was very pure, 
and the same reactions were observed when the same quantity of mer- 
cury was subjected to three successive treatments with the acid. After 
prolonged contact between the acid and the mercury, the sulphate 
separates in yellowish crystals. A small quantity of water is sufficient 


to prevent the reaction ; the acid H,SO, + H,O does not attack mercury, 
C. H. B. 


Cerium. By O. Boupovarp (Compt. rend., 1897, 125, 772—774).— 
Experiments made with cerium acetate and sulphate tend to confirm 
Schiitzenberger’s conclusion that cerium oxide free from thorium con- 
tains small quantities of an element of lower atomic weight. When 


the acetate is precipitated with hydrogen peroxide, the atomic weight 
of the element in the precipitate varies from 137:15 to 137°6, whilst 
the atomic weight of the element in the mother liquor varies between 
137°85 and 139-9. C. H. B. 


Manganimolybdates. By ArtHur RosENnEIM ard HERRMANN 
Irzie (Zeit. anorg. Chem., 1898, 16, 76—82).—The authors have pre- 
pared the complex salts described by Péchard (Abstr., 1897, 11, 498) 
to which he assigns the composition 3M’,0,MnO,,12MO,. They find 
that the ammonium salt described by Péchard is an ammoninm potassium 
manganimolybdate of the composition 2(NH,),0,K,0,Mn,0,,10Mo0, + 
5H,O. It is obtained by the action of potassium permanganate on 
ammonium manganimolybdate, and crystallises in dull-red, quadratic 
tablets ; it is sparingly soluble in cold water, easily so in water at 
70—80°, and decomposes when the solution is boiled, manganese 
dioxide being precipitated. 

Potassium manganimolybdate, 3K,0,MnO,,8Mo0, + 5H,0, is obtained 
by the action of potassium permanganate on a solution of potassium 
paramolybdate, by adding potassium chloride to a mixture of potassium 
permanganate and sodium paramolybdate, or by adding potassium 
chloride to a solution of the preceding ammonium salt ; the second 
and third methods give very good yields. It crystallises in yellowish- 
red, quadratic tablets, and is almost insoluble in water. 

The sodium salt, which is extremely soluble, cannot be prepared in 
a pure state, but crystallises mixed with manganous salts and alkali 
molybdates. The free acid was obtained as a black mass. Neither of 
the preparations were fit for analysis, 
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The authors especially draw attention to the remarkable decom- 
position of the above ammonium salt with potassium chloride, 
which takes place quantitatively when a solution of the ammonium 
salt is mixed with an excess of potassium chloride solution and 
allowed to remain 12 hours at the ordinary temperature. An 
examination of the filtrate from the precipitated potassium salt shows 
that this decomposition takes place according to the equation 
2(NH,),0,K,0,Mn,0,,10Mo0, + 4KCl = 3K,0,MnO,,8Mo0, + 4NH,Cl 
+Mn0O,2Mo0,. E. C. R. 


Peruranic Acid and its Salts. By Perr G. Metikxorr and 
L. Pissarsewsky (Ber., 1897, 30, 2902—2907).—Of the two formule 
for peruranic acid put forward by Fairley (this Journal, 1877, i, 127), 
Mendeléeff regards the expression UO, as the more probable, the salts 
being represented by the formule (R,O,),UO, and R,O,(UO,),. The 
authors support this view, having found that, by means of aluminium 
hydroxide, peruranates may be resolved into metallic peroxides and 
UO,, whilst carbonic anhydride, which has no influence on uranic acid, 
converts insoluble peruranates into metallic hydrogen carbonates, 
hydrogen peroxide, and free UO,; moreover, salts have been obtained 
which have the formula (RO),U0,,. 

The sodium salt, (Na,O,)UO,, is a yellow, crystalline powder con- 
taining 8H,O; dilute sulphuric, hydrochloric, acetic, and succinic 
acids eliminate hydrogen peroxide, whilst continuous agitation of an 
aqueous solution of the salt with aluminium hydroxide resolves it 
into peruranic acid and hydrogen peroxide, a small quantity of sodium 
aluminate being also produced. 

The lithium salt, Li,O,(UO,),, is obtained by the action of lithium 
hydroxide and hydrogen peroxide on uranium nitrate, being precipi- 
tated from solution by alcohol ; it crystallises in short, yellow prisms 
containing 8H,O. Its behaviour towards acids and aluminium 
hydroxide is similar to that of the sodium salt. The ithiwm salt, 
(Li,O,),U0,, is very unstable ; it is a red, crystalline substance, which 
gives off oxygen in the desiccator. 

The ammonium salt, (NH,),0,(U0,),, is a bright yellow, crystalline 
substance containing 8H,O; aluminium hydroxide eliminates hydro- 
gen peroxide. The composition of this salt indicates the existence of 
ammonium peroxide (compare this vol., ii, 161), which is also rendered 
probable by the fact that ammonia behaves towards hydrogen peroxide 
in the same way as the fixed alkalis ; moreover, tetrethylammonium 
hydroxide, when agitated with an ethereal solution of hydrogen 
peroxide, yields an oily liquid which gives rise to hydrogen peroxide 
under the influence of sulphuric acid, and decomposes spontaneously 
at common temperatures with liberation of oxygen. 

The barium salt, (BaO,),UO,, obtained from the sodium salt and 
barium chloride, is an orange, crystalline powder, containing 8H,O, 
and yields hydrogen peroxide with sulphuric acid ; repeated treatment 
with carbonic anhydride yields hydrogen peroxide, peruranic acid, 
and hydrogen barium carbonate. The barium salt, BaO,(UO,),, is pre- 
pared from the ammonium salt and barium chloride; it is a yellow, 

VOL. LXXIV, ii. 13 


166 ABSTRACTS OF CHEMICAL PAPERS. 


crystalline powder, containing 9H,O, and yields hydrogen peroxide 
when treated with sulphuric acid. 

The calcium salt, (CaO,),UO,, prepared from the sodium salt and 
calcium chloride, crystallises in rhombic prisms, and contains 10H,0. 

The copper salt, (CuO,),U0,, is obtained as a dark green, gelatinous 
precipitate on adding copper sulphate to a solution of the sodium 
salt. 

The nickel salt, (NiO),UO, separates as a greenish-yellow, gela- 
tinous precipitate on adding nickel sulphate to a solution of the 
sodium salt, hydrogen peroxide being found in the filtrate. 

The lead salt (PbO),UO,+ PbO,UO,, a dark orange, crystalline 
powder, cousisting of short prisms, is obtained from the sodium 
salt and lead acetate. Careful treatment with dilute acetic acid 
resolves it into lead acetate and peruranic acid without producing 
hydrogen peroxide. 

Almost all the foregoing salts yield ozone when treated with con- 


centrated sulphuric acid. Peroxides give rise to vigorous evolution of 
oxygen. M. O. F. 


Action of Carbonic Oxide on Platinum and Palladium. By 
E. Harpseck and Grore LuncE (Zeit. anorg. Chem., 1898, 16, 
50—66).—The method for estimating ethylene and benzene described 
in an earlier paper (this vol., ii, 193) is not applicable to coal-gas ; 
this, the authors have discovered, is due to the presence of carbonic 
oxide, 2°6 per cent. of carbonic oxide being sufficient to prevent the 


action of platinum black on a mixture of ethylene and hydrogen. 
Moreover, if platinum black is saturated with carbonic oxide and the 
excess driven out with hydrogen, its action on a mixture of ethylene 
and hydrogen is destroyed. 

Platinum black absorbs about 60 times its volume of carbonic 
oxide, and palladium black about 36 times its volume. The com- 
pound formed is probably a true chemical compound, since the 
carbonic oxide is not eliminated by the subsequent action of other 
gases, such as hydrogen; it is very stable, but suddenly decomposes 
at 250° into its constituents. The authors were unable to isolate 
it, as it is not volatile, and cannot be extracted by the ordinary 


solvents. 


Platinum Tellurides. By Cart RorsstEr (Zeit. anorg. Chem., 
1897, 15, 405—411).—Platinum ditelluride, PtTe,, is obtained by 
heating an intimate mixture of finely divided platinum with a slight 
excess of tellurium, and extracting the product with concentrated 
potassium hydroxide (1 water : 2 alkali) as long as tellurium dissolves. 
It is a grey, crystalline powder, but may be obtained in octahedra by 
dissolving platinum in ten times the theoretical quantity of tellurium 
under borax, allowing the fused mass to cool slowly, and then ex- 
tracting it with cold dilute nitric acid. It is only slowly attacked by 
boiling concentrated nitric acid, and is not altered by boiling with 
concentrated potassium hydroxide, but if a rod of zinc is placed in the 
solution, potassium telluride is at once formed. When protected from 
the air, it does not melt below the boiling point of tellurium, but if 
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heated in the blowpipe flame, it melts to a pasty mass, which gradually 
loses tellurium, becomes limpid, and finally leaves a residue of 
platinum. ; 

Platinum telluride, PtTe, is prepared by heating the ditelluride in 
the blowpipe flame until it becomes limpid, and allowing it to cool, 
when it crystallises out in polyhedra; good crystals may also be 
obtained by heating an intimate mixture of tellurium (100 grams) and 
platinum (150 grams) in a glass tube until combination takes place, then 
melting the mixture together with the glass, and dropping the hot 
glass into cold water. When the monotelluride is heated in the blow- 
pipe flame for a short time, a compound is obtained which, on analysis, 
gives numbers approximating to those required by the formula Pt,Te. 
The regulus thus obtained has a dull grey, crystalline fracture. 

In analysing the above compounds, the finely powdered sample, 
after being fused in a platinum crucible with 10 times the quantity of a 
mixture of potassium nitrate (1 part) and sodium carbonate (2 parts), 
is extracted with water and the platinum filtered off. The solution 
is evaporated to dryness with hydrochloric acid, the residue dis- 
solved in water, and the tellurium precipitated with sulphurous acid. 

E. C. R. 


Mineralogical Chemistry. 


Copper Ore from Argentina. By Juan Vatentin (Anal. Museo 
Nae. Buenos Aires, 1897, 5, 28—32).—The copper ore described 
occurs in the Chacabuco mine, dept. Iruya, prov. Salta, along with 
copper pyrites, tetrahedrite, pyrites and blende in a gangue of quartz, 
calcite, and dolomite. It is massive with a sub-conchoidal fracture ; 
and the colour is grey with a reddish tinge which, on exposure to the 
air, becomes bluish, H=3; sp. gr. =5°18—5-28. It is soluble in 
hydrochloric acid with evolution of hydrogen sulphide. Analysis by 
Kyle gave 

Cu. Fe. Ag. ‘Ss. CaCO,. MgCO,. Insol. Total. 
71:00 «8385 O18 20°71 1:96 1:13 080 99°63. 


After deducting gangue, this is interpreted as a mixture of 75°25 per 
cent. of copper glance (Cu,S) and 24°56 of erubescite (Cu,FeS,). 
L. J. 


Cinnabar and Onofrite from Ouen-Shan-Tchiang, China. By 
Pierre Termrer (Bull. soc. fran. min., 1897, 20, 204—210).—In the 
cinnabar mines of Ouen-Shan-Tchiang, in the province Kouei-Tchéou, 
Central China, the ore occurs in quartzose veins in limestone. Onofrite 
is present in small patches ; the fracture is granular and shining and 
lron-black. Analyses by Pisani gave I for the cinnabar and II for 
the onofrite ; the second agrees with the formula (Hg,Zn)(S,Se). 

Hg. s. Se. Zn,(traceofFe). Total. 

I, 85°75 13-70 Nil -- 99°45 
II, 773 10°3 8-4 1:3 97°3 
13—2 
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A small quantity of onofrite, quite free from specks of enclosed 
cinnabar, gave 9°4 per cent. of sulphur. : 

The cinnabar sometimes occurs in large crystals. Interpenetrating 
twin crystals are described, which, in polarised light, are seen to 
consist of intimately intergrown right and left optically rotating 
individuals, the combination sometimes showing Airy’s spirals. 
These compound crystals possess hexagonal symmetry. L. 


Bauxite Deposits of Arkansas. By Jonun C. Branner (J. of 
Geology, 1897, 5, 263—289),—The occurrence, mining, &c., of bauxite 
in Arkansas are described; it is usually pisolitic, but sometimes 
massive in structure, and occurs in connection with syenite. Several 
analyses are given, the extremes are 

H,0. Al,05. Si0,. Fe,05. TiO,. 
30°31—17°39 62:05—37:60 2:°00—45:20 1:37—22:715 0—3:50 

As shown by the extremes given to the right, it graduates into 
pisolitic kaolin. Some varieties are highly ferruginous, containing 
54°9—66°85 per cent. of ferric oxide, but those which are the deepest 
in colour do not always contain the most iron. The various views as 
to the origin of bauxite are discussed, and its uses as a refractory 
material described. A complete bibliography is added. L. J. 8. 


Ankerite from Sandhurst, Victoria. By THomas Cooksey 
(Records Australian Museum, 1897, 3, 63—65).—Ankerite occurs as 
lenticular crystals, associated with quartz, albite, and chalybite, at 
Sandhurst, Victoria. The surfaces of the flat rhombohedra have a 
yellowish tinge, but in the interior they are colourless and translucent. 
Analyses gave, after deducting some albite, 

CaCO,. FeCOs. MgCO;. Mn. Sp. gr. 
50°76 23°97 25°93 Nil. 2°994. 


This gives the formula 5CaCO,,2FeCO,,3MgCO,. In Boricky’s general 
formula, CaFeC,O, + nCaMgC,0,, the value of n is here 3/2. L. J. 8. 


Langbeinite, a Tetartohedral Cubic Mineral. By Ort0 
LuEDECKE (Zeit. Kryst. Min., 1898, 29, 255—261.)—The double salt, 
K,SO,,2MgS0,, prepared artifically by Precht (Chem. Indust., 1880, 
3, 418) and first described as a mineral by Zuckschwerdt (Zeit. angew. 
Chem., 1891, 356) has been found in considerable quantities at several 
localities (Westeregeln, Wilhelmshall, Neu-Stassfurt, Solvayhall, &c.) 
in the Prussian salt deposits. The mineral has a glassy lustre and 4 
conchoidal fracture; H=3—4; sp. gr.=2°83. It is slowly decom- 
posed by water, and attracts moisture from the air. Analyses by 
Zuckschwerdt of grey and white material gave I and II respectively ; 
UI, by Wagner, is of transparent material. 

K,SO, MgSO, CaSO, MgCl. MgO. NaCl. H,O.  Sp.gt 

I. 41:30 5820 — 0:22 0°08 — — 9:86 

Il 3899 5855 050 055 013 043 0°78 
Ill. 41:0 58°1 _ — — — 10 2°81 
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The cubic crystals are very rare; they are of interest in being 
tetartohedral (tetrahedral-pentagonaldodecahedral class of Groth). 
One crystal shows the forms, {100}, {111}, {111}, {2T1L!, {231}, {310}, 
{210}, {920} and {110}; the arrangement of the faces is as on the 
erystals of sodium chlorate which rotate the plane of polarisation to 
the left. The crystals of langbeinite are optically inactive ; index of 


refraction for sodium light, 1:5281 ; for thallium light. 1:5343. 
L. J. 8. 


Planoferrite. By L. Darapsxy (Zeit. Kryst. Min., 1898, 29, 
213—216).—The name planoferrite is given to a new hydrated basic 
ferric sulphate occurring with copiapite, coquimbite, and other 
sulphates in the “‘ Lautaro”’ copper mine at Morro Moreno, near Anto- 
fagasta, Chili. The small tabular crystals are determined by 
F. Griinling to be probably orthorhombic ; they are yellowish-green 
to brown in colour, and have a perfect cleavage parallel to the large 
plane. Water easily decomposes the mineral with separation of basic 
ferric sulphate. Analysis gave 

Fe,O3. SO,. H,0. Insol. Total. 

31°20 15°57 51°82 1-41 100-00 
corresponding with Fe,0,,S0,,15H,0. This is more basic than 
amarantite, and contains more water than other basic ferric sulphates. 
It may have been formed by the alteration of copiapite. 

Analyses are also given of material from the salt deposits near 
Taltal, Chili, consisting of mixtures of glauberite, blodite, soda nitre, 
and rock salt. L. J. 8. 


Beresowite, a New Mineral. By J. Samoitorr (Bull. Soc. Imp. 
des Naturalistes Moscow, 1897, 290—291).—Beresowite occurs with 
galena and cerussite at Beresowsk in the Urals. The indistinct 
tabular crystals are dark red, and resemble melanochroite ; they have 
a perfect cleavage in one direction and are pleochroic ; sp. gr. = 6°69. 
Pseudomorphs of beresowite after crocoite are also found. Analysis 
gave results agreeing with the formula 2PbO0,3PbCrO,,PbCO,. 

PbO. Cr0;. CO,. Total. 


79°30 17°93 2°46 99°69 
L. J. 8. 


Gedrite-schist from Dalecarlia. By Mats WersuLi (Jahrb. /. 
Min., 1897, ii, Ref. 443—445 ; from Geol. For. i Stockholm Forh., 
1896, 18, 377).—Amongst the quartz-hornblende-schists occurring in 
the mining district of Vester-Silfberg, in southern Dalecarlia, is a 
variety containing the orthorhombic aluminous amphibole, gedrite. 
Besides much quartz and bundles of gedrite, this contains some 
orthoclase, magnetite, apatite, and albite. The gedrite individuals are 
2—3 cm. long and 0:5 mm. thick. Detailed optical determinations 
are given ; the pleochroism is strong. Gedrite of sp. gr. = 3243 gave, 
on analysis by J. Petrén, 

SiO, Al,0, FeO. MnO. MgO. Na,O. K,O. H,0. Total. 
47°40 13°68 23:38 2°36 7:32 3°21 trace 1:97 99°32 
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Formula: 10R”SiO, + 2R” Al,SiO, + R’Al(SiO,),, where R’ = H + Na, 
and (Fe+Mn):Mg:H,:Na,=6:3:2:1. 

The mineral, in containing alkali, approaches to glaucophane in 
composition. L. J.8. 


Hornblende-Basalt from Mitlechtern. By K. von Kraavrz- 
Koscaxau (Jahrb. f. Min., 1897, ii, Ref., 475—476 ; from Notizbl. Ver, 
J. Erdkunde Darmstadt, 1896, [iv], 17, 23—28).—Hornblende- 
nepheline-basalt from the central portion of a dyke, 6—8 m. thick, 
gave analysis I ; towards the margins of the dyke, iron ore becomes 
more plentiful, and hornblende and nepheline are replaced by biotite 
and plagioclase respectively. Anal. II is of the hornblende-granite 
which is cut by the basalt dyke; it contains orthoclase, plagioclase, 
biotite, hornblende, and titanite. Altered granite from near the 
basalt-contact gave anal. III. The high percentage of water in I and 
III is considered to represent the water originally contained in the 
basaltic magma. 


Si0,. TiO,. Al,O,. Fe,0;. FeO. MnO. MgO. CaO. No.0. KO. H,0. Total. 

I. 40°19 notdet. 11°91 6°24 6°63 trace 12°67 13°13 2°90 2°34 4°19 100-20 

11. 61°33 ,, 16°12 3°34 3°00 ,, 5°73 5°45 2°32 3°27 0°85 101-41 

Ill. 58°44 4, ~=—-:16°77 3°67 2°75 «=, 4°63 4°64 2°62 4°35 3-02 100°89 
L. J.S. 


The Monchiquites. or Analcite Group of Igneous Rocks. 
By Louis V. Pirsson (J. of Geology, 1896, 4, 678—690).—That a 
basic rock like monchiquite, occurring in deep-seated dykes, should 
contain so much glass israther anomalous. Hunter’s analysis of the so- 
called glassy base of the original Brazilian monchiquites (Abstr., 1892, 
1058) gives the molecular ratios, SiO, : Al,O,: Na,O: H,O=4:1:1:2, 
as in analcite. This glassy base has, then, the exact chemical composi- 
tion, the exact specific gravity, the property of gelatinising with acids, 
and the optical properties of analcite ; it must therefore be that mineral, 
and not a pitchstone glass as was formerly supposed. 

This analcite is of primary origin, as in the analcite-basalt from 
Montana described by Lindgren (Abstr., 1892, 1413), and as there is 
a leucite group of rocks, so is there an analcite group. The analcite- 
basalts corresponding with the leucite-basalts are the monchiquites of 
Rosenbusch, and the analcitites, or olivine-free analcite-basalts, are the 
fourchites of J. F. Williams. , L, J.8. 


Analcite-basalt from Colorado. By Wuairman Cross (J. of 
Geology, 1897, 5, 684—693. Compare preceding abstract).—A_ black 
basaltic rock occurs, presumably as a dyke, at “The Basin,” west of 
Cripple Creek, in Colorado. Besides phenocrysts of augite, olivine, 
and analcite, there are also present felspars, magnetite, biotite, and 
apatite. The analcite, which occurs as white isotropic grains, gave 
analysis I; the silica is somewhat low, but there is no reason for 
doubting the reference to analcite. The portion of the rock soluble in 
hydrochloric acid has practically the same composition. The pale 
yellow augite gave the results under II. The bulk analysis of 
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the rock is given under III. The analyses are by W. F. 
Hillebrand. 
SiO, ZrO, TiO, Al,O;. Fe,0, FeO. MnO. Ca0.. SrO. Ba. 
I. 51°24 —_ — 24°00 1°20 — os 1°62 0°06 — 
II. 49°26 = 1°53 6°0% 3°31 4°23 a 21°79 0°06 ? 
III. 45°59 0°03 1 


"Be 
32 12°98 +467 4°70 O14 11°09 O12 0°13 


HO. H,0. 

MgO. K,O. Na,O. Li,O. (over H,SO,), (remainder). SO,. Cl. P,O;. Total. 

I. 033 1°25 11°61 — 0°62 8°47 Nil trace — 100°40 
I]. 12°40 0°41 079 — — — —- — — 99°79 
III, 8°36 1°04 4°53 trace 5 3°40 — 0°05 0°91 99°87 
The plagioclase-basalts of the same region have the same composition 
but with less water, the presence of which has influenced the formation 


of analcite. L. J. 8. 


Contact Metamorphism of Phyllites. By K. Datmer (Jahrb. 
f, Min., 1897, ii, 215—218. Compare this vol., ii, 82).—The green 
mineral of phyllites, which is decomposed by hydrochloric acid, is 
considered to be probably thuringite. This consists, according to 
Rammelsberg, of mixtures, in varying proportions, of 2(Al,Fe),0,,Si0, 
and 2(Fe,Mg)O,SiO, with water ; and, after deducting muscovite, the 
results of some analyses are made to agree with this formula. 
According to Tschermak, biotite also contains the olivine molecule 
2(Fe,Mg)O,Si0,. 

These formulz are used in an equation (which is a modification of 
that given in the previous paper) to express the change from a 
phyllite, consisting of muscovite, quartz, and thuringite, to a rock 
containing biotite and andalusite. Cordierite could also be produced 
from a mixture of muscovite, quartz, and thuringite. L.. J. 8. 


Average Specific Gravity of Meteorites. By OLiver C. 
Farrineton (J. of Geology, 1897, 5, 126—130).—From the weights 
and specific gravities of 142 meteorites of which the fall has been 
recorded during the last hundred years, the average specific gravity of 
meteoric matter is deduced as ‘being 3°69. L. J. 8. 


Meteoric Iron from Beaconsfield, Australia. By Eum W. 
Conen (Sitz.-ber. Akad. Berlin, 1897, 1035—1050).—This iron, which 
has recently been found near Beaconsfield, Mornington Co., Victoria, 
originally measured 30 x 30 x 15 cm., and after a portion of the thick 
coating of rust had been removed, it weighed 75 kilos. ; it exudes much 
ferrous chloride, and is consequently liable to rapid alteration. It is 
an octahedral iron of coarse structure with kamacite predominating. 
Crystals of schreibersite gave analysis I, agreeing with the ratio 
(Fe,Ni,Co): P=3'1585:1. Fine needles of rhabdite gave II, here 
(Fe,Ni,Co) : P=3-0533:1. The tenite gave III after deducting some 
nickel-iron phosphide. Indistinct crystals of cohenite are of irregular 
distribution in the iron ; after deducting a little schreibersite, which 
closely resembles cohenite in physical characters, it gave the results 
under IV ; (Fe,Ni,Co): C=3°064:1. Nodules of troilite gave V; 


172 ABSTRACTS OF CHEMICAL PAPERS. 


(Fe,Ni,Co) :S=1:0°9901. Graphite, carbonaceous matter, and silicate 
grains are also present. The bulk analysis of the iron gave VI; this 
corresponds with 98°07 per cent. of nickel-iron. 


Fe. Ni. Co. Cu. C. P. 8. Cl. Total. Sp. gr. 
I. 66°92 1816 0°62 _ 14°88 — — 100°58 7°17 
‘II. [41°54] 42°61 [0°80] — 1505 — — 100°00 — 
III. [50°92] 47°98 0°68 0°47 — — — 100°00 7:1297 
IV. 90°94 2°22 0°30 6°54 _- _— — 100°00 7:°2014 
V. 58°07 4°84 1°52 — trace 86°07 trace 100°00 4°7379 
VI. 92°56 7°34 0°48 0°02 O05 0°26 0°04 0°01 100°76 ~ 


In the rust is a substance with the characters of stilpnosiderite 
(limonite) ; it contains a little nickel and cobalt. This iron is possibly 
part of the same fall as the Cranbourne iron (Abstr., 1883, 169). 

L. J. 8. 


The Nocoleche Meteorite. By Tuomas Cooksey (Records 
Australian Museum, 1897, 3, 51—62).—This iron, which was found 
in 1895 near Nocoleche Station, Wanaaring, N.S. Wales, weighed 
20,048 grams, and measured 123?x114x5}cm. It is an octahedral 
iron with broad bands of kamacite. The mean of four partial 
analyses of material visibly free from troilite is given under I, 
sp. gr. = 7°721, 7°796. 


Fe. Ni. Co. Cu. 8. Residue. Total. 


P. 
I. 96°93 291 021 005 O12 O11 0:08 100°41 


ee 
II. 62°01 0°89 —_ — 38:28 trace 10118 


Troilite nodules are freely distributed ; sp. gr. =5°50, 5°442. After 
extracting, by the prolonged action of a solution of mercuric chloride, 
34°6 per cent. of intimately intermixed metallic iron, the troilite gave 
analysis II; sp. gr. = 4°645. 

A catalogue and bibliography of all the known Australian meteorites 
is added. L. J. 8. 


The Fisher Meteorite. By Newron H. WINncHELL (Amer. Geologist, 
1897, 20, 316—318).—This stone fell on April 9th, 1894, at Fisher, 
Polk Co., Minnesota ; the smaller of the two fragments weighs about 
94 pounds (ibid., 1894, 14, 389). It consists mainly of olivine and 
enstatite with occasionally chrondritic structure; there are specks of 
metallic iron and troilite ; and glassy matter, asmanite (tridymite), and 
maskelynite are also perhaps present (idid., 1896, 1'7, 173, 234; and 
Compt. rend., 1896, 122, 681). In the present paper, the somewhat 
slender evidence for the presence of maskelynite is recapitulated. 
Analysis of the meteorite by C. P. Berkey gave : 


SiO, Al,0; Fe. MgO. CaO. Ni. 8S. Total. Sp.gr. 
41:16 660 24:26 19°03 434 2°26 trace 97°65 3°44 


The iron shown above exists in the native state and also as silicate, 
oxide, and sulphide. L. J. 8. 


PHYSIOLOGICAL CHEMISTRY. 


Physiological Chemistry. 


Active Absorption of Oxygen by the Lungs. By J. Lorrain 
Suira (J. Physiol., 1898, 22, 307—318).—Various pathological con- 
ditions (fever, toxic agents of bacterial origin, local changes in the 
lung produced by high pressure oxygen) interfere with the active 
absorption of oxygen by the pulmonary epithelium, and reduce the 
oxygen tension of the arterial blood to about that of the alveolar air. 

W. D. H. 


Effect of Division of the Food into Several Meals on Proteid 
Katabolism. By Orro Krummacusr (Zeit. Biol., 1897, 35, 481—505). 
—The research was carried out for prolonged periods, and numerous 
observations were made during that time. There is an increase in 
the discharge of nitrogen if the day’s food is given in one large meal ; 
estimation of the ethereal hydrogen sulphates in the urine shows, 
however, that the difference is due to variations in the putrefaction of 
proteid in the intestines, and not to an alteration in true metabolic 
processes. W. D. iH. 


The Action of Superheated Water on Proteids. By Ernst L. 
SaLKowskKI (Zeit. Biol., 1897, 34, Jubelband, 190—245).—Muscle and 
fibrin were employed, the latter being more soluble in superheated 
water than muscle, of which, as a rule, more than half is left undissolved. 
The atmid-albumoses so formed are described, and points of difference 
from Neumeister noted. Feeding experiments with the product are 
given, but are at present incomplete, the principal point made out being 
that much proteid matter is unused, the presence of the atmid-products 
apparently stimulating putrefactive processes in the intestine. 


W. D. H. 


Physiology of the Salmon in Fresh Water. By D. Nok 
Paton, Francis D. Boyp, James C. Duntop, A. LockHART GILLESPIE, 
G. Lovet, GuLuanp, E. D. W. Greta, and M. I. Newsiern (J. Physiol., 
1898, 22, 333—356).—Salmon apparently do not feed while in fresh 
water ; this is shown by an examination of the alimentary tract, and 
by the low proteolytic activity of its glands; there is increase in the 
putrefactive organisms, which is probably due to the diminished 
activity of the stomach contents. 

The metabolism in the salmon under these circumstances was 
studied by observations on the changes in the solids of muscles, 
ovaries and testes, and in the fats and proteids of these and other 
organs. The observations are histological and chemical, and numerous 
analytical details are given. The proteids in muscle described are 
paramyosinogen, myosinogen, tyoglobulin, and a small amount of 
nucleo-proteid. Some of the proteid is not soluble in saline solution, 
but is soluble in 1 per cent. sodium hydroxide. The soluble proteids 
diminish in the upper waters of the river. 

If from the fat and proteid lost from the muscles the amount going 
to the ovaries and testes be subtracted, the residue gives the amounts 
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available for the liberation of energy. Up to August, the ratio of the 
energy from proteids to that from fats is 1 : 4:2, and to November, the 
proportion is 1: 7°6 in female fish ; up to August, 1 :11°6 in male fish, 
With regard to phosphorus, the results indicate that the phosphorus 
stored in the muscles as phosphates is transferred to the generative 
organs and is there built up into organic combinations. In both ovary 
and testes, lecithin is an important step in this conversion, and in the 
ovary, ichthulin, a pseudo-nuclein, is an intermediate step to the true 
nucleins ; this stage is absent in the testes. 

The increase of iron in the ovaries is not derived from muscle, but 
from the hemoglobin of the blood. 

The colour of salmon flesh and ovary is due to two lipochromes, 
yellow and red. The yellow pigment is probably derived from the 
herring, &c.,on which the salmon feeds, whilst the red pigment is possibly 
formed from the yellow; as the season advances, the red pigment 


disappears from the muscles and accumulates in the ovaries. 
W. D. H. 


Applications of Dialysis to certain Questions in Chemical 
Physiology. By Maurice Artuus (Zeit. Biol., 1897, 34, Jubelband 
432—446).—The method of dialysis is regarded as a valuable one, and 
its use is described in conn ction with the questions of the importance 
of calcium salts in blood coagulation, of the state of sugar in the blood, 
and in the preparation of oxyhemoglobin crystals. in connection 
with the first of these points, new experiments are described which 
confirm the author’s previous work, and are opposed to the views of 
A. Schmidt. The sugar of the blood behaves as if it were free there ; 
glycolysis can be avoided by a low temperature or by the addition of 
1 per cent. of sodium fluoride. ; 

The addition of alcohol to an aqueous solution of oxyhemoglobin 
causes crystallisation of this substance. This method may be most 
successfully carried out by placing the solution in a dialyser plunged 
in dilute alcohol. H. 


Non-coagulable Proteids of Muscle. By Kari Mays (Zeit. 
Biol., 1897, 34, Jubelband, 268—297).—The research relates to the 
presence in muscle of proteid material which is not coagulated by 
heat. Opinions are divided on the question as to whether fresh muscle 
contains proteoses ; the present work shows that there is some proteid 
material which is not coagulated by heat. A considerable section of 
the paper is devoted to the occurrence of nucleon (phosphorcarnic acid) 
in muscle and in meat extracts, Siegfried’s statements being, on the 
whole, confirmed ; this substance, however, is completely precipitated 
by saturation with ammonium sulphate, and cannot therefore be 
classed with the peptones. W. D. H. 


A Method of Freeing Flesh from Fat. By Orro Franx (Zeit. 
Biol., 1897, 35, 549—554).—The objection to Dormeyer’s digestion 
method of obtaining the fat from muscle is that the lecithin under- 
goes decomposition, and the proteid material is so changed that further 
investigation of it is impossible. 

The present research shows that an almost complete extraction of 
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the fat from finely divided flesh can be accomplished by extraction 
with 96 per cent. alcohol followed by extraction with ether for 24 


hours in a Soxhlet extractor. (Compare Bogdanow, this vol., ii, 84.) 
| W. D. iH. 


Extraction of Fat. By Erwin Voir [and Orro KrummacuERr] 
(Zeit. Biol., 1897, 35, 555—582).—This, like Frank’s researches (pre- 
ceding abstract), is work which shows that Dormeyer’s method has 
many disadvantages. If small quantities of material as free from 
water as possible are taken, and the extraction with ether properly 
carried out, all the fat can be generally obtained in the extract ; 
certainly 95 per cent. of the fat is always removed. Some sources of 
error, however, in the extraction have still to be explained. 


W. D. H. 


Composition of Human Milk. By Atrrep H. Carrer and H. 
Droop Ricumonp (Brit. Med. J., 1898, i, 199—203).—A large 
number of analyses are given. The proteids, ash, and sugar decrease 
as lactation advances, the composition of the fat (as indicated by 
the refractive index) also varies, the amount of the volatile acids 
increasing as lactation proceeds. 

Milks which disagree with infants are generally those in the early 
stage ; probably here the normal functions of the breast are delayed 
and the colostrum period prolonged. W. D. H. 


Relations between the Growth of the Offspring and the 
Composition of the Milkin various Mammals. By Fr. Préscner 
(Zeit. physiol. Chem., 1897, 24, 285—302).—The variations in the 
composition of the milk in different animals suggests that this is 
explicable, from the teleological standpoint, on the different stages at 
which birth takes place, some constituents being more suitable at 
certain stages of growth than others. This is confirmed by comparing 
the most trustworthy of the analyses of milk hitherto published. The 
difference in the needs of the suckling offspring and the adult may be 
thus summarised : the infant needs more proteid for tissue formation, 
more fat for heat production because it has a relatively large surface 
area, and less carbohydrate because it does less work. W. D. H. 


Secretion of the so-called Salivary Glands of Octopus 
macropus. By Ipa H. Hype (Zeit. Biol., 1897, 35, 459—477).— 
The secretion obtained by electrical stimulation contains proteid, but 
mucin is absent ; the action of the juice is not described. 

W. D. H. 


The Excretion of Ammonia and Ammonium Salts by the 
Human and Animal Body. By Tuzopor Rumpr, and G. Keine 
(Zeit. Biol., 1897, 34, Jubelband, 65—124).—Large doses of organic 
ammonium salts are not oxidised in the body, but increase the excretion 
of ammonia; with ammonium formate, the volatile acids of the urine 
are also increased. The ammonia leaves the body mostly as chloride, 
less as the sulphate, and least as the phosphate. ‘The increase in the 
acid components is, however, greater than that of the ammonia, The 
excretion of urea is lessened, 
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Of the salts used, ammonium carbonate is most easily oxidised; 
formate, acetate, and citrate follcw in the order named. 

Sodium phosphate and calcium carbonate cause a small decrease in 
the excretion of ammonia, but magnesium phosphate has no effect. The 
alkali salts of organic acids lessen the ammonia considerably. The 
inorganic ammonium salts undergo decomposition into organic combi- 
nations, which increase the alkalinity of the blood, and, in the case of 
ammonium carbonate, powerful toxic effects are observed; it is 
probable that this organic compound is ammonium albuminate. 

W. OD. 4H. 


Action of Distilled Water on Tubifex. By Sypnry Rincer 
(Proc. physiol. Soc., 1897—8, 14. Compare Abstr., 1895, ii, 39).—The 
experiments recorded confirm Locke’s conclusion that copper in even 
infinitesimal quantities will disintegrate Z’ubifex, whilst water free 
from copper and other heavy metals, and without any salts, such as 
calcium salts, can sustain the life of the animal. W. D. H. 


Physiological Action and Chemical Constitution of Piperidine, 
Coniine, and Nicotine. By B. Moore and R. Row (J. Physiol., 1398, 
22, 273—295).—The alkaloids mentioned are similar in physiological 
action, and they all contain a reduced pyridine (or pyrroline) ring. 
Intensification of the action is due to the introduction of an organic 
radicle as a side group. 


Motor paralysis (in frogs) is due to an effect on the intramuscular 
part of the motor nerves; the excised heart is slowed and the systole 
prolonged. The heart in situ in mammals is at first slowed. The 
arterial blood-pressure is raised, owing to constriction of the arterioles, 
this being probably due to vaso-motor excitation in peripheral ganglia ; 
at a certain stage, this mechanism is paralysed, further administration 
of the drugs no longer affecting blood-pressure. W. Dz H. 


Physiological Effects of Extracts of Supra-renal Capsules. 
By Swae Vincent (J. Physiol., 1898, 22, 270—272. Compare Abstr., 
1897, ii, 420, 573).—In dogs and cats, subcutaneous injection of large 
doses of extracts of supra-renal capsules is fatal, the symptoms observed 
being similar to those already described in other animals, With the 
possible exception of the thyroid, the supra-renal appears to be the 
only mammalian tissue or organ which produces toxic effects when a 


boiled and filtered extract is administered subcutaneously. 
W. D. w. 


The Biuret Reaction in Human Urine. By H. Barenp J. 
Stoxvis (Zeit. Biol., 1897, 34, Jubelband, 466—470).—In cases where 
peptonuria is suspected, the positive results of the biuret reaction, and 
of precipitation by phosphotungstic acid or ammonium sulphate 
cannot be depended on in the presence of urobilin, which responds to 
all these reactions. W, D. H. 
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Chemistry of Vegetable Physiology and Agriculture. 


Fermentation Phenomena. By A.trrep StTavENHAGEN (Ber., 
1897, 30, 2963).—A reply to Buchner and Rapp (this vol., ii, 127). 
The author states that his extract was capable of fermenting before it 
was filtered, and also points out that he used a Kitasato filter, and not 
a Chamberland. J.J.8. 


Zymase. By Ricnarp Neumeister (Ber., 1897, 30, 2963—2966. 
Compare Buchner, Abstr., 1897, ii, 154, 380; this vol., ii, 127).—The 
author considers that the active principle of Buchner’s extract is not 
an enzyme (zymase), but is more probably a mixture of complex pro- 
teids whose interactions bring about the fermentation. The author 
compares Buchner’s results with those obtained by Kiihne with ex- 
tract of frog’s muscles. Buchner’s view of the existence of two 
enzymes in the same cell, one of which can completely destroy the 
other, is held to be untenable, J.d.8. 


Alcoholic Fermentation without the aid of Living Yeast 
Cells. By Mariz von Manasszin (Ber., 1897, 30, 3061—3062. 
Compare Buchner, Abstr., 1897, ii, 154, 380; Stavenagen, this vol., 
ii, 88, and Neumeister, preceding abstract).—The author states that, as 
early as 1871, she pointed out that living yeast cells are not necessary 
for alcoholic fermentation, and that the fermentation is to be regarded 
as a chemical process brought about by an enzyme formed in the 
yeast. J.J. 8. 


Denitrification. By G. Ampota and E. Garino (Gazzetta, 1897, 
27, ii, 197—206).—It is shown that a denitrifying organism isolated 
by the authors, the Bacterium denitrificans agilis, when cultivated at 
35—36° in nitrated broth, causes the evolution of nitrogen containing 
15 per cent. of carbonic anhydride. W. J. P. 


Maturation of Fruits. By Maximitien Gerser (Ann. Agron., 
1897, 23, 606—607 ; from Ann. Sci. Nat., [viii], Botan., 4, 1).—When 
fruits containing malic, citric, or tartaric acid, such as apples, pippins, 
or grapes, are kept at 30°, the respiratory quotient, CO,/O,, which is at 
first more than 1, decreases until it becomes 1 or even less. It is con- 
cluded that the acids are progressively consumed with liberation of 
carbonic anhydride; a carbohydrate is, at the same time, formed. 
When Sterigmatocystis Nigra is cultivated in Raulin’s liquid, contain- 
ing malic, citric or tartaric acid instead of saccharose, the carbohydrate, 
callose, is produced under the form of the mycelium, and the respiratory 
quotient is high. 

In the case of fruits containing tannin, the respiratory quotient is 
below 1, whilst §. Nigra cultivated in Raulin’s liquid (with tannin as 
the only source of carbon) produces carbohydrates, and has a respira- 
tory quotient higher than 1. With fruits, the tannin is probably 
destroyed without production of carbohydrates; ethers are then 
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formed, producing a higher respiratory quotient. It is suggested that 
at this period the insoluble pectose of the cell-wall is transformed into 
soluble pectin, causing respiration to be obstructed, with the result 
that the fruit is forced to depend on the fermentation of its saccharine 
matter to enable it to obtain the necessary energy to live. The fer- 
mentation resembles those observed by Lechartier and Bellamy in 
fruits in a confined atmosphere. 

The original paper contains a very complete aio on the 
subject of the maturation of fruits. N. H. J. M. 


Composition of the Mycelia of Moulds. By Marscuat. 
(Chem. Centr., 1897, i, 115—116; from Arch. Hyg., 28, 16—29).— 
Cultures of Aspergillus niger, Penicillium glaucum, and Mucor Stolonifer 
were made in peptone-meat extract containing 1 per cent. of tartaric 
acid and 2 per cent. of dextrose ; the albuminous and non-albuminous 
nitrogenous substances were separated by ferric acetate. Taking the 
mean, it was found that the mycelia of these moulds contain 38 per 
cent. of albumin, 5°27 of substances soluble in ether, 14°03 of sub- 
stances soluble in alcohol, 6°37 of ash, 5:03 of cellulose, 2°80 of starch, 
and 28°47 of nitrogenous substances soluble in water. Bacteria, even 
when cultivated in material rich in sugar, contain more nitrogenous 
substances than the moulds, but at the most only traces of cellulose 
and starch. The spores of the moulds contain twice as much cellulose, 
starch, and substances soluble in alcohol as the mycelia, but are poorer 
in albumin. As regards composition, the moulds occupy a position 
intermediate between fungi and bacteria ; they are richer in nitrogen 
than the former, but poorer in carbohydrates. E. W. W. 


Influence of Oxygen and other Substances on the For- 
mation of Chlorophyll. By Wutapimmir Patiapin (Compt. rend., 
1897, 125, 827—829.)—Etiolated leaves, almost free from carbo- 
hydrates, were floated on recently boiled water and on aqueous solu- 
tions of various substances. and exposed to light, the formation of 
chlorophyll being noted. Certain substances, such as saccharose, 
raflinose, dextrose, levulose, maltose, glycerol, galactose, lactose, and 
dextrin assist in the production of chlorophyll, whilst others, such as 
inulin and tyrosin, have no action, and a third group, including 
mannitol, dulcitol, asparagine, carbamide, alcohol, ammonium chloride, 
and quinic acid retard or prevent its formation. If one of the leaves 
falls to the bottom of the liquid, no chlorophyll is formed in it. Direct 
experiments showed that the formation of the chlorophyll in etiolated 
leaves only takes place when oxygen is present, and the author con- 
cludes that it is essential to the production of the chlorophyll that 
the vegetable tissues receive more oxygen than is necessary for their 
respiration. C. H. B. 


Vegetable Lecithin. By Ernst Scuuuze (Chem. .Zeit., 1897, 21, 
374—376).—This paper is merely a résumé of work previously pub- 
lished, both by the author and others. (Compare Abstr., 1891, 413, 
489, and 511; 1894, ii, 155 and 402; 1895, ii, 96). A method is 
given for the estimation of the amount of lecithin present in different 
vegetable tissues, depending on the estimation of phosphorus in the 
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ethereal and alcoholic extracts. The author points out that the 
method is not very accurate, since different lecithins (dipalmityl- 
lecithin, distearyllecithin and dioleyllecithin) contain different per- 
centages of phosphorus. The amounts of lecithin usually present in 
different seeds are given, and also the distribution of the lecithin 
within the seed. Attention is also drawn to the relationship between 
lecithin and chlorophyll. The author states that, in giving the amount of 
fatty material in foods (oil cakes, &c.), the lecithin should always be 
included, as on digestion it becomes converted into fatty acids, choline, 
and glycerophosphoric acid. J.J. 8. 


Formation of Albumin in Phanerogamic Plants. By Bartno.p 
HanstEEN (Chem. Centr., 1897, i, 295; from Ber. Deut. bot. Ges., 14, 
362—371).—Kinoshita studied the formation of albumin from aspara- 
gine in leguminous plants by allowing young roots, from which the 
cotyledons had been removed, to grow in 1 per cent. solutions of 
methylic alcohol and of glycerol. The author points out that the 
experimental conditions of growth were widely different from those 
which obtain when the planets grow naturally, by assimilation of the 
inorganic salts of the soil; experiments were, therefore, made with 
pure cultures of the aquatic plant Lemna minor, which normally 
assimilates organic material from aqueous solution. The culture media 
were solutions of dextrose and of cane-sugar, containing a nitrogenous 
substance ; asparagine, carbamide, glycocine, leucine, alanine, potassium 
and sodium nitrates, and the chloride and sulphate of ammonium were 
employed. Thecultures were kept in darkness three or four days before 
use, and thus rendered free from starch ; the temperature throughout the 
experiments being 20°. It was found that when no light was admitted, 
the plant converted sugar into starch, and absorbed asparagine ; hence, 
whenthe absorption of the sugar and asparagine occurred simultaneously, 
and no starch, or traces only, were found in the plant, the author con- 
cluded that the sugar had been transformed into albumin. In the 
presence of asparagine, starch was formed from cane-sugar, whilst 
none was obtained from dextrose; thus, whilst the plant fails to 
elaborate albumin from cane-sugar, it is successful in doing so from 
dextrose. This explains the fact that, in young potato-shoots, aspara- 
gine and cane-sugar exist together. Albumin was formed from both 
cane-sugar and dextrose in the presence of carbamide ; from cane-sugar 
only, when glycocine was employed; and from neither dextrose nor 
cane-sugar when leucine, creatine, alanine, or the nitrates were present. 
The ammonium salts gave the same results as asparagine. When 
albumin is formed from asparagine alone, the presence of potassium or 
sodium chloride greatly influences the result, and it is probable that 
the presence of these chlorides is an important factor in plant-growth. 

W. A. Dz. 


Decomposition Products of the Proteids of Conifer Seeds. 
By Ernst Scuuuze (Zeit. physiol. Chem. 1897, 24, 276—284. 
Compare Abstr., 1897, ii, 156).—The proteid materials were extracted 
from Picea excelsa by Ritthausen’s method, and heated with hydro- 
chloric acid and stannous chloride. Arginine was separated out from 
the filtrate in large quantities, 100 parts of proteid yielding as much 
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as 10 parts of arginine. In Hedin’s researches, the quantity of 
arginine he obtained from various proteids amounted to 0°25—2:75 
per cent. Of the precipitate produced by phosphotungstic acid, two- 
thirds consisted of arginine, whilst leucine and tyrosine were found in 
the filtrate. Similar results were obtained with the proteid matter 
from Abies pectinata. 

Kossel considers that, on the hydrolysis of protamine, 3 molecules of 
arginine, 1 of histidine, and 1 of lysine are obtained. The large yield 
of arginine in the present research suggests that it originates from a 
protamine nucleus. W. Dz. H. 


Source of Allylthiocarbimide in the Root of Cochlearia 
Armoracia. By Jonannes GapaMER (Arch. Pharm., 1897, 235, 
577—581. Compare Abstr., 1897, i, 360).—Alcohol extracts a con- 
siderable amount of cane-sugar from the dried and pulverised roots 
of Cochlearia Armoracia (horse-radish) ; the aqueous extract is bitter, 
but from it no glucoside could be directly isolated, although its 
presence is proved by the following experiments. 

The united extracts are evaporated, treated with silver nitrate, and 
the resulting precipitate treated with ammonia, when a silver 
ammonium compound is produced, identical with the substance 
obtained in a similar manner from sinigrin, so that, in all proba- 
bility, the glucoside contains myronic acid (as the potassium salt). 

Apparently, in all plants which give allylthiocarbimide on hydro- 
lysis, myronic acid, that is, sinigrin, must be looked on as the source of 
the thiocarbimide ; this point is being further investigated. 

A. W. C. 


Some Comparatively Rare Constituents of the Carbonised 
Vinasse of a Beet-Sugar Factory. By Epmunp O. von LippMANN 
(Ber., 1897, 30, 3037—3039).—In the course of attempts to refine the 
carbonised vinasse from a factory in which the recovery of sugar from 
beetroot molasses is carried out, the author obtained certain muddy 
residues ; these were found to contain 0°03 per cent. of lithium, 0:12 
per cent. of titanium, and 0°243 per cent. of manganese, calculated on 
the dry substance. 

Beets that had been manured with chalk mud containing strontium 
contained 0°21 part per thousand of strontia; the amount of lime 
commonly present is 0°-4—0-5 part. Hay from some red clover which 
had grown on a heap of strontium residues contained 13:2 parts of 
strontia per thousand; the usual amount of lime is 20—24 parts. 
Employment in the sheds where the strontium salts are manipulated 
has been found to bring on temporary eczema in workmen predisposed 

. to that disease. C. F. B. 


Composition of the Ash of Canary Seed. By T.'S. Horman 
(Landbouwkund. Tijdschr., 1897, 5, 172—173).—The air-dried seed of 
Phalaris canariensis, grown at Wageningen, contained 3°26 per cent. 
of pure ash (free from sand and carbon) of the following percentage 
composition. 

K,O. Na,O. CaO. MgO; FeQy. POs SO; SiO, Cl. 

5°3 03 16 3°9 18 228 129 517 19 

N. H. J. M. 
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Ash of Gidgea Acacia (Stinking Wattle). By Freperick B. 
GuraRie (Agric. Gaz. New South Wales, 1897, 8, 868—869).—The 
pure ash (excluding sand, carbon, and carbonic anhydride) of Gidgea 
Acacia was found to have the following percentage composition. 


K,0. Na,O. (CaO. MgO. FeO; Al,0;. Si0, P.O; SO, Cl 
060 O72 90-71 2-74 1-17 147 1-72 0-04 
The wood of Gidgea, both green and dry, burns completely when once 
alight, leaving a white ash, which is used for polishing, &c. The wood 


is excessively hard and very durable. The dry substance of the leaves 
contains 26°92 per cent. of proteids. N. H. J. M. 


Amount and Composition of the Herbage of Meadows at 
different Periods. By F. Vittarp and F. Baur (Ann. Agron., 1897, 
23, 497—527).—The experiments were made (1) on a natural meadow, 
(2) with lucerne, growing on a poor soil, with 30 per cent. of other 
herbage, mostly coarse grass, and (3) with a mixture of sainfoin (70 
per cent.), lucerne (21 per cent.) and miscellaneous herbage. Samples 
were taken at intervals of a week, commencing May 8 or 14, and the 
dry matter and the different constituents determined. From the fourth 
week, the amounts of total produce were also determined. The con- 
dition of the crops at the various dates were as follows (the numbers 
refer to the three experiments) :—May 29 (1 and 3), first flowers ; 
June 4, (1) Leguminose in flower, (2) first flowers ; June 11, (1) 
grasses in flower, (3) in flower; June 18, (1) Legwminose forming 
fruit, (3) end of flowering ; June 25, (1 and 3) all fruit formed, (2) end of 


| Fei os 
| Proteid. Ether | N-free | Cellu- Ash. | P,0;. || Nutritive 


Fresh | Dry 
produce. | produce. | 
| | 


Natural Meadow. 


extract.,extract.| lose. || ratio. 


1150 158 3557 
1228 217 4076 
1045 194 3646 
1370 334 5215 
1061 271 4465 


Lwcerne. 


903 | 153 | 2966 | 
981 | 105 | 2858 | 
900 | 121 | 2515 | 
g02 | 139 | 2242 
936 | 206 | 2898 


Sainfoin and Lucerne. 


| 


822 126 | 2532 
928 135 2508 
999 166 2729 
1069 | 131 | 2497 
799 | 148 2168 


. LXXIV. ii 
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flowering ; July 2, (2) fruit. The summary on p. 181 shows the amounts 
of fresh and dry produce, and constituents in kilograms per hectare. 

The percentage results are also given in tables, and the amounts per 
hectare are shown in curves in the original. 

It is concluded that in deciding as to the best time for cutting, two 
things must be considered, the amounts of nutritive constitutents in 
the crop, and the determination of the plants as the season advances. 
In the case of the mixed herbage of meadows, (1) and the mixture of 
sainfoin and lucerne, (2) the most favourable time was shown to be the 
period of full flower. As regards lucerne (2) which begins to deteriorate 
earlier, the best time was before the flowering period had commenced. 

N. H. J. M. 

Composition of Buckwheat. By Batianp (Compt. rend., 1897, 
125, 797—799).—The mean yield of buckwheat in the north-west of 
France is 17 hectolitres per hectare, the mean weight of a hectolitre 
being 63°09 kilos. Its composition is as follows. Water, 13-00 to 
15°20 ; nitrogenous matter, 9°44 to 11°48; fats, 1°98 to 2°82; sugars 
and starches, 58°90 to 63°35; cellulose, 8°60 to 10°56; ash, 1°50 to 
2°46 per cent. ; acidity, 0°044 to 0°096. The mean weight of 1000 
grains varies between 17'80 and 21'50 grams. The grains decorticated 
by hand contain from 19 to 21 per cent. of envelope, and 79 to 81 per 
cent. of kernel. The composition of this envelope, which is hard and 
almost unassimilable, is water, 8°50 to 13°30; nitrogenous matier, 
3°18 to 3°68 ; fats, 0°60 to 0°80; extractive matter, 37°05 to 45°22; 
cellulose, 40°80 to 44°30 ; ash, 1:40 to 1°80 per cent. The kernel is 
white, contains very little cellulose, and is readily assimilable ; it 
contains the same nutritive constituents as wheat, and is useful as 
human food, as well as for cattle. C. H. B. 

Retrograde Phosphoric Acid. By Jutius Sroxiasa (Ann. 
Agron., 1897, 23, 588—594).—The soluble phosphoric acid of super- 
phosphates can never be present in the form of acid ferrous phosphate, 
as this decomposes as soon as-it is formed, yielding ditriferric phos- 
phates of varying composition, insoluble in water. Ferrous salts, in 
presence of phosphoric acid soluble in water, always give rise to the 
production of ditriferric phosphates, unless there is an excess of free 
phosphoric acid. Acid ferric phosphate can only be present if there is 
at least 30 per cent. of soluble phosphoric acid in the free state. With 
less than that amount, acid ferric phosphate may be converted into 
monoditriferric phosphate. 

With soluble phosphoric acid, aluminium salts do not form 4 
compound analogous to those produced by ferrous and ferric salts, but 
behave like the salts of calcium and magnesium. 

' A number of pot experiments were made in which barley was grown 
in (1) a fertile soil containing calcium carbonate (0°63 per cent.) and 
humus (2 per cent.), and in (2) a soil containing 0°31 and 20:2 per 
cent. of chalk and humus respectively. Each pot received 0°5 gram of 
phosphoric acid in the form of a particular salt ; different phosphates 
of calcium, aluminium, and iron were employed. 

In soil (1), the acid phosphates of lime, iron, and aluminium give the 
greatest and similar yields of grain. The trimetallic phosphates had 
little effect, whilst retrograde phosphoric acid (as normal monometallic 
phosphate) showed a value equal to half that of the trimetallic 
phosphate. In soi] containing over 5 per cent. of chalk, the results 
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would be different, as the acid phosphates would be transformed into 
trimetallic phosphates. In presence of much humus (soil 2), retrograde 


phosphoric acid had a value almost equal to phosphoric acid soluble in 
water. N. H. J. M. 


Analytical Chemistry. 


Gasometric Apparatus. VII. A New Method for the Abso- 
lute Measurement of Gases. (Measurement of the Reduced 
Gas Volume). By Orto Bieter (Ber., 1897, 30, 3123—3131. Compare 
this vol., ii, 136).—T wo forms 
of gas measuring apparatusare 
described, which are provided 
with compensating tubes, by 
means of which the volume of 
the gas at 18° and 760 mm. can 
be directly read off. The first 
apparatus is specially intended 
for the estimation of nitrogen, 
and resembles in general form 
the usual azotometer, the con:- 
pensator (B) being connected 
with the measuring tube(A)at 
its upper end by a capillary 
tube, which contains an index 
of mercury, by means of which 
it is possible to adjust the gas 
in the compensating tube to a 
fixed volume. The measuring 
tube is graduated so as to give 
a direct reading in milligrams 
of nitrogen. The compensator 
contains a drop of aqueous pot- 
ash of the strength used in the 
estimation of nitrogen, and is 
adjusted in the first instance 
by enclosing some definite volume of air.in the measuring tube, raising or 
lowering the reservoir C’ until this occupies the volume whichit would have 
when dry at 18° and 760 mm., and then by means of a side tube ¢ mak- 
ing the pressure in the compensator exactly equal to that in the measur- 
ing tube. As soon as this is the case, the side tube is sealed and the 
apparatus is ready for use. The exact position of the mercury index should 
be determined by actually enclosing various volumes of air in A,reducing 
them to the volume which they would occupy dry at 18° and 760 mm. 
and observing the average position of the index. The second form of 
apparatus is intended for use in the same way as Lunge’s gas volumeter 
and can also be employed for general gas analysis. It consists of the two- 
limbed measuring vessel previously described, combined with a com- 
pensator similar in principle to that referred to above. A. H. 

Extraction of Liquids. By AvucusTin Wr06BLEWwsKI (Zeit. anal. 
Chem., 1897, 36, 671—674).—Two forms of apparatus are described 
and figured, by means of which a substance can be transferred from 
an aqueous solution to a lighter, immiscible solvent, such as ether or 
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light petroleum. The first resembles a Soxhlet’s fat extractor, with 
the addition of a thistle-headed funnel through which the ether flow- 
ing from the condenser is conveyed to the bottom of the aqueous 
layer, and with the syphon tube inserted half-way up the large 
cylinder, so as to syphon off the ethereal layer only. The second is 
on a similar principle, but the ether vapour from the distillation flask 
bubbles up through the aqueous layer also, and the syphon tube is 
replaced by a simple overflow tube, inserted at a considerable distance 
above the surface of the aqueous layer. M. J.8. 


Employment of Metallic Sodium, Magnesium, and Alumi- 
nium in Qualitative Analysis. By Waiter HeEmpEt (Zeit. anorg. 
Chem., 1898, 16, 22—25).—Metallic sodium is conveniently employed 
in blowpipe-analysis for the reduction of tin oxide to metallic tin, 
barium sulphate to barium sulphide, and similar operations. A small 
piece of freshly-cut sodium is pressed out into a thin sheet on a piece 
of filter paper, and the substance to be analysed is rolled up in this so 
that two layers of filter paper are on the outside. The small cylinder 
is then wound round with thin iron wire and heated in a reducing 
bunsen-burner flame; the action is complete in a few minutes, and the 
spiral of wire is then pushed into the tube of the burner and allowed 
to cool in the gas. The cold product is separated from the iron wire 
and ground in an agate mortar with water, when the reduced metal 
is easily separated and identified by the usual methods. When the 
samples for analysis contain silicic or boric acid, the product of the 
action contains silicon or boron; in this case, it is treated with hydro- 
chloric acid, when the sulphides, if they are present, are detected by 
lead paper, and the insoluble residue is then washed with water, dried, 
and heated on a piece of platinum foil, when a mixture of silica and 
boron trioxide mixed with black silicon or boron is obtained. 

When it is necessary to examine the spectrum given by the product 
of the reaction, metallic magnesium or aluminium should be employed 
in place of sodium, the sample being mixed with the powdered metal, 
and rolled in a piece of filter paper and ignited as described above. 
The product, when dissolved in hydrochloric acid, gives very good 
flame reactions. E. C. R. 


Application of Acid Solutions of Arsenious Acid in Volu- 
metric Analysis. By M. Bratoprzesxt (Chem. Centr., 1897, 1, 
259—260 ; from Pharm, Zeit. Russ., 35, 785—789).—The author has 
found that the reaction between iodine and arsenious acid tukes place 
quantitatively in the presence of an acetate and free acetic acid at a 
temperature of about 70°. To estimate the available chlorine in 
bleaching powder, the prepared solution is mixed with an excess of 
standard arsenious acid dissolved in ammonium acetate ; after acidify- 
ing with acetic acid and warming to 60°, the excess of arsenic is 
titrated with standard iodine. Chlorates may be estimated by first 
adding excess of the arsenic and then excess of hydrochloric acid ; the 
liquid is afterwards neutralised with ammunia, acidified with acetic 
acid, and titrated with iodine. Peroxides may be estimated in 4 
similar manner by gently heating them with hydrochloric acid in the 
presence of an excess of the arsenical solution and titrating the latter as 
directed. The process may also be applied to chromates and to the 
indirect estimation of lead. L. pe K. 
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Employment of Normal Sodium Oxalate in Volumetric 
Analysis. By S. P. L. Sérensen (Zeit. anal. Chem., 1897, 36, 
639—643).—For the preparation of standard acids with the greatest 
accuracy, it is an objection to the use of sodium carbonate that it 
cannot be preserved anhydrous, and that it loses carbonic anhydride 
on ignition. Sodium oxalate is easily prepared pure ; the commercial 
salt is dissolved in 32 parts of water, the solution made feebly 
alkaline with soda and allowed to clarify completely ; the solution is 
then evaporated on the water bath to 1/10, the sodium oxalate sepa- 
rating and potassium oxalate remaining in solution. The salt is 
washed on a suction filter, and recrystallised until the mother liquor 
is free from chlorides, sulphates, and alkali; the final crystallisation 
is best performed by running the hot solution into alcohol, as the salt 
thus obtained does not decrepitate onignition. Dried at 125—150°, it 
is anhydrous and not hygroscopic. For use, a weighed quantity is 
ignited in a platinum crucible, either burning off the separated 
carbon by fusing the alkaline residue with access of air, or filtering it 
off after the addition of a very small excess of the acid under examina- 
tion. Both methods give exactly the same result, no loss of sodium 
being observable during the fusion. 

In six experiments (using three different preparations of oxalate) the 
greatest deviation from the mean was less than 1/1100 of the total! 
amount. 

For standardising permanganate, this salt is to be preferred to either 
oxalic acid or ammonium oxalate. M. J. S. 


Apparatus for the Spark Spectrum of Solutions. By Louis 
M. Dennis (Zeit. anorg. Chem., 1898, 16, 19—21). 
—The advantages of the apparatus are that the 
splashing on to the slit of the spectroscope is 
easily obviated, and there is very little waste 
of the solution which is being examined. The 
apparatus consists of a short, vertical tube con- 
nected with a longer tube bent at right angles, 
the long arm being about four times the length 
of the shorter. The shorter arm is open at 
both ends, and the lower end carries a cork, 
through which passes a glass tube enclosing a 
platinum wire which is connected at the top of 
the arm with a graphite pole arranged at such 
a height that when the short arm is maintained 
full of the solution there is a constant supply 
of the solution to the pole. The longer arm 
of the apparatus, which acts as a reservoir for 
the solution, is closed at the top by a piece of 
rubber tube, through which a glass tube, open 
at both ends, slides, and can be adjusted so 
that the height of the bottom of the tube is 
level with the top of the shorter arm ; by this 
arrangement, as in a Mariotte’s bottle, the solu- 
tion in the shorter arm is kept at a constant 
level. The slit of the spectroscope is protected from splashes by placing 
before it a sheet of glass. E. C. R. 
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Kjeldahl’s Process. By James O’Sutiivan (J. Soc. Chem. Ind., 
1897, 16, 111—112).—Employing an acid consisting of one part of 
strong sulphuric acid and two parts of Nordhausen acid, adding 
0°5 gram of mercuric*oxide at the commencement, and completing the 
oxidation with potassium permanganate, the author has obtained, in 
the analysis of malt extract and ale, results agreeing accurately with 
those of the Dumas’ nitrogen method. M. J. 8. 


Volumetric Estimation of the Nitro-group in Organic 
Compounds. By Srewart W. Youne and R. E. Swain (J. Amer. 
Chem. Soc., 1897, 19, 812—814).— When nitro-derivatives are heated 
with a hydrochloric acid solution of stannous chloride, the following 
reaction takes place: R-NO, + 38nCl, + 7HCl = NH,R,HCl + 38nCl, + 
2H,O. The authors have so far proved this to be the case with dinitro- 
benzene. On account of the instability of stannous chloride, the operation 
is performed in a current of carbonic anhydride, the nitro-compound 
being first dissolved in alcohol, After two hours’ action, the excess of 
stannous chloride is titrated with standard iodine. (See this vol., ii, 
192.) L. DE K. 


Gasometric Estimation of Nitrous Acid. By E. Rizcirm 
(Zeit. anal. Chem., 1897, 36, 665—668).—The method depends on the 
oxidation of the nitrous acid to nitric acid by acidified hydrogen 
peroxide, and the estimation of the excess of the peroxide by treat- 
ment with permanganate and measuring the oxygen evolved. 

The author employs the Knop-Wagner azotometer. Five c.c. of a | 
per cent, hydrogen peroxide solution, mixed with 30 c.c. of water and 
10 c.c. of strong sulphuric acid, is decomposed by about 0:1 gram of 
potassium permanganate with the usual precautions, and the volume 
of oxygen read off. Immediately afterwards, the nitrite solution, 
containing not more than 0:05 gram of N,O, in 30 c.c. of solution, is 
mixed in the decomposing flask with 5 c.c. of the same hydrogen 
peroxide and a few drops of sulphuric acid. After shaking and 
waiting five minutes, 10 c.c. of strong acid is cautiously added, and 
the decomposition with permanganate carried out as before. The 
difference between the two volumes of oxygen expressed in cubic 
centimetres at 0° and 760 mm, is multiplied by 00017 to obtain 
grams of N,O,. Instead of permanganate, silver oxide may be used, 
the hydrogen peroxide being mixed with potassium hydroxide, and 
silver nitrate being placed in the inner vessel. In this case, twice a8 


much peroxide is employed, and the multiplier is 0:0034. 
M. J. S$. 


Estimation of Phosphorus in Steel. By R. W. Manon 
(J. Amer. Chem. Soc., 1897, 19, 792—795).—The process described is 
a modification of the method recently introduced, by which the yellow 
phosphomolybdate precipitate is titrated with standard alkali and 
acid, using phenolphthalein as indicator. The author has, as yet, only 
used it for samples low in silicon and carbon, when, under favourable 
conditions, an assay may be made in eight minutes. 

Whilst the drillings are being got ready, 70 c.c. of water and 30 c.¢. 
of nitric acid of sp. gr.=1'4 is put into an Erlenmeyer flask, the 
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burettes are filled with the respective alkali and acid, and a filter is 
connected with the filter-pump. Four grams of the drillings is then 
put into the acid and heated over a gas-burner. When dissolved, 3 c.c. of 
a standard potassium permanganate is added, and the liquid is boiled 
until no longer pink ; 10 c¢.c. of hydrochloric acid of sp. gr.=1°20 is 
then added, and the boiling continued until the liquid is clear. After 
cooling for a few seconds, 50 c.c. of molybdate solution and 15 c.c. of 
ammonia of sp. gr.= 0°90 are added, care being taken not to let them 
run along the sides of the flask. After shaking for 15 seconds, the 
precipitate is collected on the filter, washed with cold water, and then 
placed in a small beaker containing a known volume of the alkali, the 
excess of which is then titrated with standard acid. 

The molybdate solution is made by dissolving 100 grams of molybdic 
acid ina mixture of 200 c.c. of water and 200 c.c. of ammonia of 
sp. gr.=0°90; the solution is then filtered into 1250 c.c. of nitric 
acid of sp. gr. = 1°20, blowing air through the mixture. L. pe K. 


Estimation of Insoluble Phosphorus in Iron Ores. By 
Cartes T. Mixer and Howarp W. Dusots (J. Amer. Chem. Soc., 1897, 
19, 614—619).—By insoluble phosphorus is understood that phos- 
phorus which cannot be extracted by boiling hydrochloric acid of 
sp. gr. = 1°] from the silicious residue left after the acid treatment of 
iron ores. The authors, however, find that this modification of phos- 
phorus becomes readily soluble if the residue is ignited. 

The details are as follows. 1:5 grams of the ore is dissolved in 25 c.c. 
of hydrochloric acid, and the excess of acid is removed by evaporating 
until the mass becomes syrupy. Water is then added, and the insoluble 
matter collected, washed, and ignited. Five minutes boiling of the 
ignited residue with dilute hydrochloric acid will now dissolve the 
remainder of the phosphorus, which is probably present as an alu- 
minium compound. L, pe K. 


Qualitative Analysis of Phosphates. By Rospert M. Cavey 
(J. Soc. Chem. Ind., 1897, 16, 208—209).—When, in the course of a 
qualitative analysis, the precipitate produced by ammonia contains 
phosphates, it is redissolved in the least possible quantity of hydro- 
chloric acid, and much ammonium acetate is added with « little acetic 
acid; any precipitate produced (FePO,,AlPO,,CrPO,) is collected. 
To the filtrate, ammonium phosphate is added as long as it produces a 
precipitate, this being collected on the same filter as before ; this 
precipitate is examined for iron, chromium, and aluminium by fusion 
with pure potassium hydroxide. The filtrate is freed from the excess 
of phosphate by adding ferric chloride until the precipitate produced 
remains brown, and then boiling for several minutes ; the solution will 
then be free from iron also, and the alkaline earths, &c., will be 
detected by the usual methods. Since chromium phosphate is not 
completely insoluble in acetic acid, a little chromium may be found in 
the precipitate produced by ferric chloride. M. J. &. 


Estimation of Phosphoric Acid by Titration of the Am- 
monium Phosphomolybdate Precipitate with Standard Alkali. 
By B. W. Kiucore (J. Amer. Chem. Soc., 1897, 19, 7083—711. Com- 
pare Abstr., 1896, 335).—The author having used this process for a 
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considerable time, recommends it as being throughly trustworthy. It 
must, however, be remembered that the yellow phosphomolybdate 
precipitate is an acid salt, and not altogether insoluble in water ; any 
attempt, therefore, to absolutely free it from acidity must fail, as this 
will cause, not only a chemical, but also a mechanical loss. The 
washing should, therefore, be done with small quantities of water, 
using altogether 150, or at most not more than 200 c.c. 
L. ve K. 


Analysis of Silicates. By A. Lecrire (Compt. rend., 1897, 125, 
893—894).—Silicates are decomposed when fused with about three 
times their weight of lead oxide, and when the cooled product is 
treated with not less than ten times its weight of a mixture of equal 
volumes of ordinary nitric acid and fuming nitric acid at about 40°, 
the silica separates completely in a partially hydrated but non-gela- 
tinous form, together with lead nitrate. On diluting with water, the 
lead nitrate dissolves, and the silica is readily filtered and washed. 
The filtrate is concentrated and mixed with alcohol and a slight 
excess of hydrochloric acid, which completely precipitates the lead as 
chloride. ‘The fusion with lead oxide can be carried out without risk 
in a platinum crucible, if the latter is heated in a muffle so that 
reducing gases are excluded, and the oxide is prepared in the following 
way. An excess of a saturated solution of oxalic acid containing 
about 3 per cent. of nitric acid is added to a 15 per cent. solution of 
lead nitrate, and the precipitate of oxalonitrate is dried and heated 
to dull redness in a porcelain dish ; about a quarter of it is then 
moistened with nitric acid, well mixed with the remainder, and the 
heating continued. C. H. B. 


Estimation of Carbon in Iron. By E. Harpeck and Grorc 
Lunee (Zeit. anorg. Chem., 1898, 16, 67—75).—The authors review 
the principal methods for the estimation of carbon in iron, and compare 
the results they have obtained in this investigation. They conclude 
that Wohler’s chlorine method and Corleis’ method give accurate 
results, which closely agree with each other ; the method described by 
Lunge and Marchlewski gives results somewhat lower than those 
obtained by Corleis’ method; the results are better in the analysis 
of steel when copper ammonium chloride is substituted for copper 
sulphate, although the error is not entirely eliminated. In the case 
of cast iron, however, the improvement obtained by using copper 
ammonium chloride is so small as to be valueless. The ordinary 
copper ammonium chloride method gives results which are no better 
than those obtained by Lunge and Marchlewski’s method, and takes 
considerably more time. Although Corleis’ method is the best when 
very accurate results are required, for ordinary commercial pur- 
poses Lunge and Marchlewski’s metkod is quickest and most con- 
venient, but it must be remembered that there is a constant loss of 
about 0:03 per cent. of the carbon. E. C. R. 


Flue Gases in Relation to Furnace Efficiency. By P. 
FritzscHe (Zeit. anal. Chem., 1897, 36, 669—671).—In estimating 
the efficiency of the fuel burnt in a furnace, it is necessary to know 
the composition of the fuel as well as that of the flue gases, and in 
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many cases it would be convenient to deduce the former from the 
latter. Lunge’s formula (Zeit. angw. Chem., 1889, 240) for this relates 
only to fuels containing no hydrogen (coke, anthracite). . If, however, 
the water in the flue gas is estimated, as well as the carbonic anhy- 
dride, carbonic oxide, and oxygen, a formula can be developed which 
applies to all ordinary fuels. This is conveniently done by aspirating 
5—10 litres of the flue gas through a weighed calcium chloride tube. 
Expressing by » the nitrogen, & the carbonic anhydride, k’ the 
carbonic oxide, and o the free oxygen, all in volumes per cent.; by / 
the total water, /’ the water derived from / the available hydrogen of 
the fuel, 7” the hygrometric water of the atmospheric air, ¢ the water 
pre-existing in the fuel, all expressed in grams per cubic metre of dry 


flue gas :—f — (f +f”) = ¢ and 
, n. k’ ) 9 
= —(k — ) 1-42 — is . 
f tf (k+ > +0) } 9x5] 100 
Alsoh = a The ratio of the carbon to the available hydrogen and the 


pre-existing water of the fuel must be the same in the fuel as in the 
flue gases. In the gases, the ratio is —. £*) :h: Putting 
a for the ratio of carbon to hydrogen, and 6 for that of carbon to 


water, and denoting by K the carbon in 1 kilogram of fuel free from ash, 
1 
1+ = + z 
a 


K = From the value of K thus ascertained, the 


b 

amount of flue gas derived from 1 kilogram of fuel is calculated in the 
usual manner. If regard is to be paid to the sulphur in the fuel, the 
sulphurous anhydride in a cubic metre of flue gas is denoted by s, and 
putting c for the ratio of carbon to sulphur, 


sia: n 7 k’ -49G 9 . 
| {sre (b+ B40 + s)} 1429 x =|: 100, and 


1 


1 1 1° 
1424+, 
oll dead tear M.J.S. 


Behaviour of Platinochlorides. By Paut Rontanp (Zeit. 
anorg. Chem., 1897, 15, 412—418).—The estimation of potassium 
in minerals which, like kainite, contain potassium, sodium, magnesium, 
calcium, and barium as sulphates and chlorides, is effected by taking 
advantage of the greater solubility of the chlorides in methylic 
than in ethylic alcohol. Barium chloride is soluble in 78 parts of 
methylic alcohol (sp. gr. = 0°790) and in 7000 parts of ethylic alcohol 
(sp. gr.=0-8035). The solution of the mineral is treated with a slight 
excess of barium chloride to precipitate all the sulphuric acid, the 
clear solution evaporated to a syrup with platinic chloride, and then 
extracted with methylic alcohol. The sodium, magnesium, and calcium 
platinochlorides are easily dissolved, and the barium salt is decomposed 
into platinic chloride and barium chloride, and these salts are also 
dissolved by the methylic alcohol, leaving a residue of pure potassium 
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platinochloride, which is finally washed with ether. The results of 
the analysis agree closely with those obtained by reduction of the 
potassium platinochloride by R. Fresenius’ method. E. C. R. 


Modified Method of Fine Silver Assay. By Aucustus E. Knong 
(J. Amer. Chem. Soc., 1897, 19, 814—816).—About 1 gram of standard 
silver is dissolved in a little dilute nitric acid (1 : 2) and heated until all 
the nitrous acid has been expelled. A standard solution of salt is then 
added until the bulk of the silver is precipitated, and after thoroughly 
shaking, the silver chloride is removed by filtration, and the last traces 
of the silver are then precipitated by means of a standard solution of 
potassium thiocyanate, using ferric ammonium sulphate as indicator. 

The solutions having been thus standardised, are ready for the assay 
of any given sample of silver. The impurities commonly present in 
fine silver do not interfere with the process. L. pE K. 


Volumetric Estimation of Lime in Sugar Liquors. By N. 
Frapviss (Chem. Centr., 1897, i, 262—263 ; from Bull. Assoc. Chimistes, 
14, 22).—100 c.c. of the juice, or syrup, is mixed with excess of 
ammonia and ammonium oxalate, and boiled for 2 hours. The pre- 
cipitate, after being collected on a filter and well washed, is dissolved 
in dilute sulphuric acid and titrated, in the usual way with potassium 
permanganate. L. pe K. 


Quantitative Separation of Barium, Strontium, and Calcium. 
By Sipney G. Rawson (J. Soc. Chem. Ind., 1897, 16, 113—115).— 
Calcium nitrate is soluble in concentrated nitric acid, the nitrates of 
the other two metals being absolutely insoluble. The solution of the 
mixed nitrates is therefore evaporated to dryness, and the residue 
digested with nitric acid of 70—80 per cent. The barium and stron- 
tium are subsequently separated by the chromate method in acetic acid 
solution (Abstr., 1893, ii, 436). M. J.S. 


Rapid Valuation of Zinc Dust. By Anpré R. Wau (J. Soc. 
Chem. Ind., 1897, 16, 15).—Half a gram of the zinc dust is shaken 
with 25 c.c. of cold water, and 7 grams of pure neutral ferric sulphate 
is added. In a quarter of an hour the zine will have dissolved 
(with the exception of impurities), with reduction of an equivalent 
quantity of the ferric salt, and without evolution of hydrogen if acid 
is absent. The solution is then acidified, and titrated with permanga- 
nate. The ferric sulphate is prepared by oxidising a mixture of 5 parts 
of ferrous sulphate and 1 of sulphuric acid by excess of nitric acid, 
evaporating to dryness, grinding, and washing with alcohol until no 


longer acid, and drying thoroughly. A blank assay is desirable. 
; M. J. 5. 


Elecrotrolytic Detection of Lead in Urine. By P. WernnartT 


(Chem. Centr., 1897, i, 129; from Pharm. Centr. Halle, 3'7,759—760). » 


—tThe urine is evaporated on the water bath to half its bulk, mixed 
with 65 per cent. of nitric acid, and then evaporated to dryness ; the 
residue, taken up with a little nitric acid, is diluted to a litre, heated 
to 50°, and submitted to electrolysis. The presence of lead is indicated 
by the deposition of a film of brown lead dioxide on the positive 
electrode. L. DE K. 
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Acetylene as a Quantitative Reagent. By Henrik G. Séper- 
pauM (Ber., 1897, 30, 3014—3017. Compare Abstr., 1897, ii, 348).— 
Separation of Copper from Cadmium.—The solution, about 150 c.c. in 
volume, is mixed with 10—15 c.c. of strong aqueous sulphurous acid, 
and then with 20—25 c.c. of ammonia (sp. gr. = 0°96), warmed on the 
water bath until it is only faintly blue, and then treated with a 
current of acetylene gas. The precipitate of copper acetylide is washed 
2—3 times by decantation with dilute ammonia saturated with acetyl- 
ene, and then on the filter with hot water; it is decomposed with 
nitric acid, and the copper nitrate formed is ignited, and the residue of 
oxide weighed. The cadmiuin in the filtrate is determined electrolytic- 
ally, or by precipitation and weighing as the sulphide. 

Separation of Copper from Arsenic.—The solution is treated as in 
the preceding case, except that enough sodium hydroxide must be added 
to combine with the arsenious or arsenic acid; when ammonium salts 
alone are present, traces of arsenic are precipitated along with the 
copper. The arsenic in the filtrate is determined by oxidising it (if 
necessary) to arsenic acid, with nitric acid, precipitating it as magnesium 
ammonium arsenate, and either weighing this, or igniting it and 
weighing as magnesium pyroarsenate. 

The usual error in the determinations quoted was a deficit of about 
0°3 per cent. of the total quantity in the case of each metal. An acid 
solution of mercuric chloride is very efficient in freeing acetylene from 
hydrogen phosphide (it was recommended for this purpose by Bergé 
and Reychler), but in the determinations described, there is no actual 


need to free the acetylene from this impurity. C. F. B. 


Modification of the Permanganate Method for the Estima- 
tion of Iron. By Hamixron P. Capy and ALrrep P. RueEpicER (J. 
Amer. Chem. Soc.; 1897, 19, 575—581).—The following reagents are 
required. A. A 5 per cent. solution of stannous chloride, which should 
give no deposit when it is diluted with twenty times its bulk of water 
and boiled ; a little free hydrochloric acid and a few fragments of tin 
will keep it in good condition. 2B. Hydrochloric acid, made by mixing 
equal volumes of water and acid of sp. gr.=1°2. C. A solution of 
mercuric sulphate, made by mixing 200 grams of the salt with 80 c.c. of 
sulphuric acid, and adding this to 800 c.c. of water ; after adding a solu- 
tion of 100 grams of orthophosphoric acid, the liquid is made up to 1 litre. 

lst Method.—The iron ore, after being completely decomposed by 
boiling with 10—15 cc. of the acid B, is diluted to 100 c.c. and 
reduced by adding to the boiling liquid solution A until no thiocyanate 
reaction is obtained; the slight excess of tin is carefully oxidised 
by potassium permanganate, and then a few drops only of the tin are 
added. After cooling, 50 c.c. of dilute sulphuric acid is added, and 
then, for every 10 c.c. of B, 35 cc. of C is added; the whole is 
made up to 400 c.c., and titrated with permanganate. 2nd Method.— 
To the acid solution, 2 c.c. of C is added, the liquid is heated to boiling 
and A is added until a permanent turbidity is produced. The whole is 
then diluted to 300 c.c., 50 c.c. of dilute sulphuric acid, and 45 c.c. of 
C are added, and the iron is at once titrated with permanganate. 

L. DE K. 
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Electro-analysis of the Metals of the Ammonium Sulphide 
Group. By M. Encexs (Chem. Centr., 1897, i, 258—259 ; from Chem, 
Rundschau., 1896, 20—24).—Iron may be separated from manganese 
by dissolving the mixed sulphates in water contained in a platinum 
dish which serves as cathode ; the anode being a platinum spiral which 
is immersed in a beaker filled with water, the two vessels communi- 
cating by means of an inverted U-tube filled with the liquid. After 
acidifying with sulphuric acid, the liquid is electrolysed with a current 
of 0'4—0°8 ampere and 40—60 volts. while hydrogen is passed 
through the beaker to prevent the formation of permanganic acid; 
after 12 hours, all the manganese is precipitated, as peroxide, on the 
anode. 

Tron may be separated from aluminium by electrolysing in the presence 
of an alkaline solution of potassium sodium tartrate, avoiding a large 
excess of the latter. From nickel, it is best separated in an ammonia- 
cal solution, using a current not exceeding 1 ampére. The nickel is 
completely precipitated, and is free from iron, if only care has been 
taken to thoroughly oxidise the latter by means of hydrogen peroxide. 
In the same manner, nickel may be separated from manganese. The 


author did not succeed in separating iron from chromium or cobalt. 
L. ve K. 


Iodometric Estimation of Molybdenum. By Hans EvuteEr (Zeit. 
anorg. Chem., 1897, 15, 454—455).—A reply to the criticisms of F. A. 
Gooch (this vol., ii, 54). 

Titration of Stannous Salts with Iodine. By Srewarr W. 
Youne (J. Amer. Chem. Soc., 1897, 19, 809—812).—The author has 
found that stannous chloride may be accurately titrated in a dilute 
hydrochloric acid solution by means of standard iodine, using starch as 
indicator. The potassium iodide, used to dissolve the iodine, should be 
free from iodate, and the iodine solution should be standardised against 
a solution of tin of known strength, which has been itself checked by 
means of a standard solution of potassium dichromate. The tin 
solution may be kept unaltered for some time by covering it with a 
layer of paraffin oil. L. DE K. 


Qualitative Separation of Arsenic, Antimony, and Tin. By 
Srpney G. Rawson (J. Soc. Chem. Ind., 1897, 16, 113).—The author 
advocates Clarke’s oxalic acid method, carried out as follows. The 
washed sulphides are boiled with a small quantity of hydrochloric acid 
to which a drop of nitric acid is added; this will often suffice to 
prove the presence of arsenious sulphide, which dissolves with greater 
difficulty than those of antimony and tin. A strong solution and 
' crystals of oxalic acid are then added, so as to obtain a saturated solution 
when hot, and hydrogen sulphide is passed through it, when antimony 
and arsenic are precipitated, whilst the tin remains dissolved. To the 
filtrate, ammonia is added, and if a precipitate is produced this is re- 
dissolved by cautious addition of ammonium sulphide; on adding 
acetic acid, the tin is precipitated as a mixture of oxide and sulphide. 
The antimony and arsenic are best distinguished by Hofmann’s well 


known method of passing their hydrides through silver nitrate. 
M. J. &. 
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Separation of Thorium from Cerium. By Ernst Hintz and 
HERMANN WEBER (Zeit. anal. Chem., 1897, 36, 676—685).—Fresh 
experiments on the separation of thorium from cerium by boiling with 
sodium thiosulphate (see Abstr., 1896, ii, 677) have shown that with 
dilute solutions the separation is very nearly perfect, only traces of each 
metal remaining with the bulk of the other. With strong solutions, 
the errors are somewhat greater, but still negligible. A re- 
examination of the ammonium oxalate method (Abstr., 1897, ii, 162) 
shows that it is far less efficient for separating these metals, and 


Glaser’s modification (Abstr., 1897, ii, 349) is no improvement. 
M. J. 8. 


Value of a Bacteriological Examination of Water from a 
Sanitary Point of View. By E. K. Dunnam (J. Amer. Chem. Soc., 
1897, 19, 591—605).—The paper deals chiefly with the detection of 
the colon bacilli. As these cannot multiply when putrefying organic 
matters are absent, a considerable quantity of them may be safely said to 
indicate an objectionable pollution of the water, although a chemical 
examination may not point to the presence of excreta. 

L. ve K. 


Quantitative Separation of Ethylene and Benzene Vapour. 
By E. Harpeck and Grora LuncE (Zeit. anorg. Chem., 1898, 16, 
26—49).—The method is based on the conversion of ethylene into 
ethane by means of hydrogen in the presence of platinum black. The 
apparatus employed, which is fully described in the original paper, con- 
sists essentially of a capillary tube charged with platinum black so 
arranged that the sample of gas can be passed through it forwards and 
backwards two or three times ; the platinum black must be saturated 
with hydrogen at the temperature at which the reaction with ethylene 
is to take place, the most advantageous temperature being 90—100°. 
The estimation of the ethylene and benzene in a sample of gas is per- 
formed as follows. In asample of the gas, the ethylene and benzene are 
estimated together by absorption with fuming sulphuric acid, and the 
other constituents in the sample are then estimated by the ordinary 
methods. Ina second sample of the gas, the oxygen and acetylene are 
removed, and the remainder of the sample, which must contain excess 
of hydrogen, is passed two or three times through the capillary tube 
charged with platinum black and then treated with fuming sulphuric 
acid. The quantity absorbed by the sulphuric acid gives the benzene, 
and the difference between this and that absorbed by direct treatment 
with sulphuric acid gives the ethylene. Or the ethylene can be esti- 
mated in the sample after removal of the oxygen and acetylene by 
measuring the contraction which takes place on treating the gas with 
platinum black and hydrogen. This method has, unfortunately, only 
a very limited application, because the presence of a small quantity 
of carbonic oxide prevents the reaction between the ethylene and the 
hydrogen. 

The estimation of benzene in coal gas and similar mixtures is 
effected by passing about 10 litres of the gas through a mixture 
(110 cc.) of equal weights of concentrated sulphuric and fuming 
nitric acids contained in an inclined tube consisting of ten glass 
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bulbs. After the passage of the gas, the acid mixture is poured into 
water and ice, well cooled with ice, and neutralised with sodium 
hydroxide. By this means, the dinitrobenzene is obtained as a white, 
crystalline precipitate which is separated by filtration and washed with 
water. The filtrate and wash water are made up to a convenient bulk 
and an aliquot part extracted with ether, the extract separated, 
evaporated to dryness, and the residue extracted with absolute 
ether ; this ethereal solution, which contains any dinitrobenzene 
which may have remained in the aqueous filtrate, is evaporated to 
dryness and the residue weighed. The dinitrobenzene is dried at 
70—80° and weighed, the weight being corrected for the quantity 
extracted from the filtrate by ether. The ethylene present in the gas is 
also absorbed in the mixed acids, but the products are soluble in 


water and are not extracted from the aqueous solution by ether. 
E. C. R. 


Estimation of Glycerol. By Boutrz (Zeit. anal. Chem., 1897, 
36, 719—720; from Bull. soc. chim. Nord France, 4, 115).—The 
glycerol is converted into glycerophosphoric acid by trituration with 
twice its weight of phosphoric anhydride and heating for 7 hours 
at 130—135°; when cool, the syrupy mixture is dissolved in 20 parts 
of water and triturated with 10 parts of precipitated calcium carbonate. 
After 12 hours, with frequent stirring, the calcium glycerophosphate is 
filtered from the calcium phosphate and excess of carbonate, which 
are washed with cold water, and the phosphoric acid in the filtrate is 


estimated by ordinary methods. For impure glycerol, some calcium 
chloride is added after the calcium carbonate. M. J.S. 


Fehling’s Solution. By Max Sieerriep (Ber., 1897, 30, 
3133—3134).—The author points out,in reply to Jovitschitsch (this vol., 
ii, 98) and Gerock (this vol., ii, 147), that the reduction experienced when 
Fehling’s solution, to which some acid has been added, is boiled, is due 
entirely to the absence of alkali and not to the specific action of the 
acid or the salt formed by it with the alkali present. A. H. 


Detection of Cane-sugar. By Grorero Papasoeii (Zeit. anal. 
Chem., 1897, 36, 715; from Bull. assoc. chim. sucrerie et distillerie, 
13, 68).—The aqueous solution is treated with a few drops of a 
solution of a cobalt salt and a small excess of sodium hydroxide, 
whereupon an amethyst-violet colour is produced. Grape-sugar yields a 
blue, passing into dirty green. One part of cane-sugar mixed with 9 
parts of grape-sugar can be detected. Coloured liquids must be de- 
colorised, and gum and dextrin, which would obscure the sugar 
reaction by giving a permanent blue, must be precipitated by 
ammoniacal lead acetate or baryta. M. J 


Estimation of Sugar in Sweet Wines. By J. Pinerre (Chem. 
Zeit., 1897, 21, 395).—The sample is treated, as usual, with Fehling’s 
solution, but instead of reducing the cuprous oxide in a current of 
hydrogen and weighing the metallic copper, the amount of copper 1s 
determined by titration. 

The filter containing the cuprous oxide is put back into the beaker, 
opened by means of a rod, moistened with 5 c.c. of strong nitric acid, 
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and 10 c.c. of strong ammonia is added. After the paper has been 
well broken up, a standardised solution of potassium cyanide is run in 
until the liquid is colourless. Towards the end, a few drops of potas- 
sium ferrocyanide solution (1:20) are introduced, and the cyanide 
solution is added very slowly. The cyanide solution should contain 
about 60 grams of the salt per litre, and must be standardised by 
means of metallic copper; this should not vary much in weight from 
that of the cuprous oxide, and the same quantity of nitric acid and 
ammonia must be used. L. DE K. 


Estimation of Sugar in Chocolate. By Xavier RocQueEs 
(Chem. Centr., 1897, i, 268 ; from Revue intern. falsific, 9, 198).—Fifteen 
grams of the sample is heated with 90 c.c. of water to 40° and well 
shaken, 15 c.c. of a 10 per cent. solution of lead acetate is added, and 
the liquid filtered into a graduated measure ; 70 c.c. of the filtrate is 
then mixed with 10 c.c. of acetic acid and 20 c.c. of a 10 per cent. 
solution of sodium sulphate to remove the excess of lead. The filtrate 
now contains all the cane-sugar and also any glucose, which can be 
estimated in the usual way. ‘To invert the cane-sugar, it is sufficient 
to dilute 50 c.c. of the filtrate with 450 c.c. of water and heat the 
mixture in the water bath for 3 hours. Dilute acetic acid has no 
hydrolysing action on dextrin. L. DE K. 


Estimation of Starch in Cereals. By Jean Errront (Chem. 
Centr., 1897, i, 202—203 ; from La Biére, 4, 145).—Three grams of the 
finely ground sample is extracted with ether and well rubbed up in a 
mortar with 20 c.c. of strong hydrochloric acid, which should be 
gradually added. When the starch is dissolved, water is added to 
make it up to 100c.c. After filtering, 75 c.c. of the liquid is exactly 
neutralised with aqueous soda, avoiding even the faintest alkalinity, 
then 0°2 c.c. of normal acid is added, the liquid evaporated to one-half 
on the water bath, and introduced into a 75 c.c. flask. After making 
up to the mark and filtering a few times through asbestos, the liquid 
is polarised in a 40 cm. tube, whilst another portion is titrated with 
Fehling’s solution. From the rotation, the amount of dextrin (or 
starch) may be easily calculated, but allowance must be made for the 


glucose, which has only 1/3°7 of the rotatory power of dextrin. 
L. DE K. 


Estimation of Farinaceous Matter in Sausages. By Josepu 
MAyRHOFER (Chem. Centr., 1897,i, 204—205 ; from Forsch. Ber. Lebensm., 
&c., 3, 429—430. Compare Abstr., 1897, ii, 525).—From 10 to 20 
grams of the sample is heated at 100° with 50 c.c. of an 8 per cent. 
alcoholic solution of potash until the meat has dissolved ; the mixture 
is then diluted with proof spirit, and the insoluble portion collected 
on a filter and washed first with hot alcoholic potash and then with 
alcohol, until the filtrate no longer gives any turbidity on acidifying. 
The filter with the insoluble matter is now put back into the beaker, 
and, after being treated for half an hour on the water bath with 60 c.c. 
of normal potash and allowed to cool, is acidified with acetic acid, 
and water added to make the whole up to 100 c.c. In an aliquot part 
of the liquid, the starch is then precipitated by adding an equal volume 
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of strong alcohol ; the precipitate is collected, and after being washed 
first with proof spirit, then with strong alcohol, and finally with ether, 
is dried and weighed. L. DE K. 


Detection of Formalin in Milk. By K. Farnsterner (Chem, 
Centr., 1897, i, 133—134; from Forsch. Ber. Lebensm., &ec., 1896, 8, 
363—370).—The author thinks that the various tests for the detection 
of formaldehyde in milk should be applied, not only to the milk itself, 
but also to its distillate. The best test is no doubt sulphuric acid con- 
taining a trace of iron ; when applying this to the distillate, some casein 
should be added (Hehner). L. pe K. 


Detection and Estimation of Acetone in Urine. By Louis 
WIEN (Chem. Centr., 1897, i, 134; from Schweitz. Woch. Pharm., 34, 
433—436).—From 300—500 c.c. of the sample is mixed with 30—50 
c.c. of dilute sulphuric acid, and submitted to distillation until 60 c.c, 
has distilled over ; by carefully determining the specific gravity, the 
quantity of acetone may be calculated from the tables given in the paper. 
The presence of acetone is then confirmed by the well-known iodoform 
reaction. L. DE K. 


Simplification of Hopkins’ Method for Estimating Uric 
Acid in Urine. By Orro Foun (Zeit. physiol. Chem., 1897, 24, 
224—-245).—Ten grams of ammonium sulphate is added to 100 c.c. of 
urine, and after the mixture has been allowed to remain for 2 hours, the 
precipitated ammonium urate is washed with a 10 per cent. solution of 
ammonium sulphate until the washings are free from chlorine. The 
urate is then dissolved in sulphuric acid and titrated with potassium 
permanganate in the usual way ; an addition of 1 milligram per 100 c.c. 
of filtrate being made to the end result as a correction for the solu- 
bility of the ammonium urate. W. D. H. 


Rapid Estimation of Uric Acid in Urine. By E. H. Bartiey 
(J. Amer. Chem. Soc., 1897, 19, 649—656).—The author, after pointing 
out the defects in the various processes for estimating uric acid in 
urine, now recommends the following: 100 c.c. of the sample, mixed 
with 5 c.c, of magnesia mixture and 10 c.c. of ammonia of sp. gr. = 0°960, 
is heated on the water bath, and N/50 normal silver nitrate is then run 
in from a burette, a few drops of the liquid being, from time to time, 
filtered through a miniature cotton filter, and tested for excess of 
silver by means of a solution of sodium hydrogen sulphide. From the 
result, 1 c.c. is deducted, that being the amount of silver which will be 
in excess before any reaction is observed. Each c.c. of silver solution 
is equivalent to 0°00336 gram of uric acid. L. ve K. 


A New Volumetric Method of Estimating Uric Acid in 
Urine. By Francis WHITTAKER TUNNICLIFFE and Otto RosENHEIM 
(Brit. Med. J., 1898, i, 364).—Uriec acid obtained from the urine by 
Hopkins’ method, is suspended in water which is kept boiling, a 
few drops of alcoholic phenolphthalein are then added, and a N/20 solu- 
tion of piperidine is run in ; the complete saturation of the uric acid 
present is indicated by the presence of a red coloration, which remains on 
shaking, and also by the fact that no uric acid remains undissolved. 

W. D. H. 


ANALYTICAL CHEMISTRY. 197 


Mechanical Arrangement of Fat Extraction Apparatus, 
By Gustave J. Voucxentne (J. Amer. Chem. Soc., 1897, 19, 735—738). 
This is an ingenious arrangement for using Soxhlet’s tubes in which 
fatty materials are being extracted with ether. The flasks containing 
the latter are heated on gun-metal steam tables on which small 
capsules partly filled with water have been placed ; or a damp piece of 
thin felt may be used. The arrangement, which is fully illustrated, 
will be found very useful to analysts who have to make many fat 
estimations with but limited space in their laboratories. L. bE K. 


A Simple Fat Extractor. By Vernon J. Hat (J. Amer. Chem. Soc., 
1897, 19, 586).—The apparatus consists of a small shallow dish made 
of very light copper and furnished at the bottom with two tightly 
fitting caps, one of which is shallow whilst the other resembles a 
Gooch’s crucible. When required for use, the shallow cap is fitted on, 
5 cc, of milk is introduced into the previously weighed apparatus, and 
after drying for half-an-hour on the water bath, the residue will be dry 
enough for weighing. The shallow cap is now removed and placed 
inside the dish, the perforated one, packed with asbestos, is substituted 
and a weighed beaker is placed underneath. Boiling ether or benzene 
is then poured into the dish, and after 50 c.c. has run through, all the 
fat will be extracted. L. pe K, 


Estimation of Fat. By Erwin Voir [and Orro KrumMacHER] 
(Zeit. Biol., 1897, 35, 555—582),—See this vol., ii, 175. 


Analysis of Fats. The Gravimetric Bromine Method. By 
Jutius LewxowitscnH (J. Soc. Chem. Ind., 1896, 15, 859).—In con- 
sequence of the statement of Hehner (Analyst, 1895, 148) that the 
action of bromine on unsaturated fatty substances is complete and 
quantitative, the author has applied the gravimetric bromine method 
(Hehner, Abstr., 1895, ii, 428) to a variety of oils, and from the 
bromine values thus found has calculated the corresponding iodine 
numbers. In the case of olive oil and rape oil, the numbers so ob- 
tained agreed closely with those of Hiibl’s method, but in all the other 
cases the discrepancy was very wide, and on that account the gravi- 
metric bromine process is regarded as unfit for employment in fat 
analysis, M. J.S. 


Bromine Absorption of Fats and Oils. By Orro Hrxuner 
(J. Soc. Chem. Ind., 1897, 16, 87—89).—This paper is in part a reply 
to that of Lewkowitsch (preceding abstract). The author reproduces 
the table originally published in The Analyst (Abstr., 1895, ii, 428) by 
which he showed that the amount of bromine absorbed by certain fats, 
as ascertained by the increase in weight, is in molecular proportion to 
the Hiibl iodine number. The greatest discrepancy observed by 
Lewkowitsch was in the case of linseed oil, two specimens of which 
absorbed 18°68 and 10:4 per cent. of bromine, corresponding with 30-02 
and 16-98 per cent. of iodine respectively, whereas the Hiibl number 
for linseed oil ranges from 154 to 190, The author is unable to 
corroborate these low numbers, and refers to the experience of 
Williams (Abstr., 1896, ii, 281); the latter, since the date of that 
publication, has further examined upwards of 200 samples of linseed 
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oil by the gravimetric bromine method, with results ranging from 110 
to 120 per cent., but on two occasions has obtained low results (71:5 
and 62°2) with specimens of apparent genuineness. 

The bromination of a fat is accompanied by a considerable develop- 
ment of heat. If 1 gram of the fat, dissolved in 10 c.c. of chloroform, 
is treated with 1 c.c. of bromine, the rise of temperature, expressed in 
Centigrade degrees, gives, when multiplied by 5°5, a very close 
approximation to the Hiibl number. The experiment is best made in 
a vacuum-jacketed tube. M. J. S$. 


Hehner’s Bromine Tests for Oils. By Jonn H. B. Jenxrns 
(J. Soc. Chem. Ind., 1897, 16, 193—195).—The author’s experience 
of the gravimetric bromine absorption method and the bromo- 
thermal method corroborates that of Hehner, with linseed, as well 
as other oils. The results agree best, however, when the bro- 
minated oils are dried for 5 hours at 97°. At 125°, a continuous, 
though small, loss of weight occurs. M. J. §. 


Detection of Foreign Fats in Lard and Butter. By C. B. 
Cocuran (J. Amer. Chem. Soc., 1897, 19, 796—799).—Two c.c. of the 
melted lard or butter is introduced into a 25 c.c. graduated cylinder 
and dissolved by the aid of a gentle heat in 20 or 8c.c. respectively of 
amylic alcohol (sp. gr. =0°8159 ; boiling point, 129°). After cooling to 
16—17°, the contents are kept at that temperature for two or three 
hours, and the deposit, which, if the lard is pure, should not exceed 4 c.c., 
is transferred to a small filter and the fusel oil drained off. The 
residue is then transferred to a test-tube and dissolved in ether, the 
tube plugged with cotton wool, and the ether allowed to slowly 
evaporate ; the crystals which form are afterwards mounted in cotton- 
seed oil and microscopically examined. If the sample contains 10 per 
cent. of beef-fat, there will be no difficulty in recognising beef-stearin ; 
with 20 per cent. of adulteration, lard-stearin will be practically 
absent. L. pe K. 


Estimation of Unsaponifiable Oil in Greases with a Lime 
Base. By Henry Battery (Chem. News, 1897, '76, 174).—In the 
usual method, entailing complete saponification and extraction of the 
dried soap, the operations of drying and extraction are both unsatis- 
factory ; they are obviated in the following method. Ten grams of 
the grease is completely decomposed by boiling and stirring with hydro- 
chloric acid, and is then filtered, on a filter previously moistened with 
water, and washed free from hydrochloric acid with boiling water, any 
slight iridescence in the filtrate being ignored. The oils are heated and 
stirred with about 2 grams of strong potash and some alcohol, that is 
' renewed from time to time, but when saponification is complete is 
nearly all evaporated away. The residue is warmed with about 100 c.c. 
of water until clear, and when cool is twice extracted with ether or 
light petroleum, using 30 c.c. the first and 20 c.c. the second time, a few 
drops of alcohol being added if the separation is not sharp. The 
combined extracts are evaporated in a tared wide mouthed flask and 
dried at a little above 100° until constant in weight. D. A. L. 


Estimation of Phenylhydrazine. By Henri E. Causse (Compl. 
rvend., 1897, 125, 712—714).—When phenylhydrazine is boiled with 
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arsenic acid in presence of acetic acid, it is completely decomposed, 
with formation of nitrogen, phenol and water, the arsenic acid being 
reduced. 198 grams of arsenious acid are formed for every 108 grams 
of phenylhydrazine oxidised. ; 

About 0:2 gram of phenylhydrazine, free or in combination, is 
mixed with excess of a solution prepared by dissolving 125 grams of 
arsenic acid in a mixture of 450 grams of water and 150 grams of 
concentrated hydrochloric acid, filtering after cooling, and then diluting 
to 1000 c.c. with glacial acetic acid. The mixture is gently heated 
and finally boiled in a reflux apparatus. After about 40 minutes, the 
liquid is allowed to cool, made alkaline with sodium hydroxide solution, 
reacidified with hydrochloric acid, mixed with excess of sodium hydrogen 
carbonate and titrated with decinormal iodine solution. 

The method is applicable to combinations of phenylhydrazine with 
aldehydes. If the aldehyde belongs to the benzene series, it has no 
influence on the result, but if it belongs to the acetic series it must 
first be removed. 

Under certain conditions, phenylhydrazine forms a crystallisable 
compound with salicylic acid. C. H. B. 


Testing Quinine. By Metcuior Kusui (Arch. Pharm., 1897, 
235, 619—633. Compare Abstr., 1896, ii, 550, and 1897, ii, 83, 168, 
391).—-Controversial. A reply to Hesse’s remarks concerning the 
author’s methods. A. W. C. 


Analysis of Asphalt. By Hermann Enpemann (J. Soc. Chem. 
Ind., 1896, 15, 871—876 ; 1897, 16, 121—126).—-From the researches 
of Boussingault, asphalt has hitherto been regarded as a mixture of a 
volatile hydrocarbon, petrolene, with a non-volatile substance, asphal- 
tene, containing about 15 per cent. of oxygen, the asphaltene being 
the predominant constituent. More recently, the separation of these 
substances by means of solvents, especially light petroleum, has been 
employed for the purpose of analysing asphalt. The author shows 
that the results obtained by these methods may be entirely misleading. 
That portion of the asphalt which is insoluble in light petroleum, 
and is regarded as Boussingault’s asphaltene, is, nevertheless, easily 
soluble in a mixture of petrolene with light petroleum, and is partially 
precipitated when the strong solution is diluted with petroleum, or 
with the weaker washings. As a consequence of this solubility, the 
proportion of petrolene in an asphalt is largely overstated when sepa- 
ration by solvents is attempted. On re-examining Boussingault’s 
method of separating petrolene and asphaltene by heat, it was ascer- 
tained that the non-volatile portion absorbs a large amount of oxygen 
when heated in air; so that Boussingault’s asphaltene is not really a 
constituent of natural asphalt, but is an oxidised product. This, and 
the fact that when this oxidised residue is dissolved in chloroform it 
1S always accompanied by metallic oxides, induce the author to propose 
for it the name asphaltic acid, reserving the name asphaltene for that 
constituent of asphalt which remains when asphalt is heated at 250° in 
an atmosphere free from oxygen, and which has the empirical formula 
C,,H,,0. This asphaltene, which is entirely non-volatile, and is hard 
and brittle in the cold, fuses at 210°, and, when heated at 250° in air, 
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becomes covered with a wrinkled skin, increases in weight, and ulti- 
mately becomes hard and dry like sand, being converted into asphaltic 
acid. The latter is a black substance, which dissolves in soda, and is 
reprecipitated by acids. Although itself insoluble in chloroform, its 
compounds with metallic oxides seem to be soluble in a chloroform 
solution of asphaltene. It has the formula C,,H,,0,, containing, 
therefore, the same percentage of oxygen as Boussingault’s asphaltene, 
Its solution in sodium hydroxide readily absorbs oxygen, and ‘this 
oxidised solution gives, with hydrochloric acid, a brown precipitate, 
which is a strongly acid substance of the formula C,,H,.0,., for which 
the name asphaltulmic acid is suggested. 

The soft and liquid asphalts known as malthas are hydrocarbons 
entirely free from oxygen, and containing a much larger proportion of 
volatile substances than the solid asphalts. A specimen was freed from 
petrolene by distillation in a vacuum. The residue was repeatedly 
washed with boiling alcohol, then dissolved in ether, and after removal 
of the ether was analysed. It is an inodorous, pale-coloured gum, with 
the formula C,,H,,. When heated in air, it is converted into asphaltic 
acid ; the name asphaltogen is, therefore, adopted. It is solid at ordi- 
nary temperatures, but fuses below 100°, and is soluble in ether, whereas 
asphaltene is insoluble. As a practical application of the above facts, 
it is proposed that asphalts should be analysed by the following pro- 
cess: 5 grams of the asphalt is treated with chloroform, the insoluble 
matter is collected and treated in the usual manner, and the filtered 
chloroform solution is distilled from a weighed flask, the residue being 
dried for half an hour at 120°. A weighed quantity of this residue 
(0°2—0°3 gram) is then heated in a porcelain boat at 250° in a current 
of carbonic anhydride for 12 hours. The loss is reported as petrolene, 
the residue as asphaltene and ash. The results so obtained differ 
greatly from those of the treatment with solvents, but are far better 


adapted for controlling the practical applications of the material. 
pre | M. J.S. 


Detection of Urobilin. By Grorees Deniets (Chem. Centr., 1897, 
i, 1128; from J. Pharm., [vi], 5, 395—397).—To prepare a dark- 
coloured urine for the spectroscopic detection of urobilin, 10 cc. is 
mixed with 5 c.c. of mercuric sulphate solution, prepared from 5 grams 
of mercuric oxide, 20 c.c. of concentrated sulphuric acid, and 100c.c. of 
water. An ammoniacal solution of urobilin gives a reddish colour with 


mercuric sulphate, and a violet colour with nickel and copper salts. 
M. J. S$. 


Detection of Urobilin in Urine. By G. Lxo (Chem. Centr., 1897, 
i, 440; from Boll. Chim. Farm, 1897, 36, 69—70).—The urobilin is 
precipitated with basic lead acetate, the precipitate washed first with 
water and then with a little absolute alcohol, and treated with 
alcoholic ammonia (10 c.c. of alcohol to 2 c.c. of aqueous ammonia). 
This extracts sufficient urobilin from the precipitate to give after 
concentration the characteristic fluorescence with ammoniacal zinc 


chloride. M. J. S. 
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Relations between Molecular Structure and the Absorption 
Spectra of Colourless Organic Compounds. By WaLTHERE 
Sprine (Rec. Trav. Chem., 1897, 16, 1—25).—Organic compounds 
generally regarded as colourless, have usually a pale blue tint when 
hydroxyl groups are present, this being the more marked the shorter 
the carbon chain, but in the absence of hydroxyl groups the colour 
inclines to yellow. Many of these compounds also give band absorp- 
tion spectra, and 51 liquids were spectroscopically examined by means 
of a direct vision spectroscope the compounds including alcohols, acids, 
ethers, ethereal salts, aldehydes, nitro-compounds and hydrocarbons. 
The alcohols gave one band the position of which undoubtedly depends 
on the molecular structure, but the author does not find the simple 
direct relation to the molecular weight which was found by Russell 
and Lapraik (Trans., 1881, 168). The acids also gave a spectrum 
with one band, but in the case of the ethers and ethereal salts, two 
bands were obtained which correspond closely in position with those 
of the related alcohols, or alcohol and acid, for example, ethylic acetate 
gave bonds at 632 and 615 (arbitrary scale), whilst the bands of 
ethylic alcohol and acetic acid are at 633 and 615 respectively. In 
some cases, however, the juxtaposition of the bands causes coalescence, 
so that only one band results. The absorption band in benzene is in 
the same position as one of those present in benzoates, &c., and may 
be regarded as due to the phenyl group, but in toluene and xylene, &c., 
this band is displaced and approaches the position of the methyl band. 
Nitrobenzene and nitrotoluene do not give the multitude of bands 
characteristic of nitric peroxide, but have two bands only, one of which 
is peculiar to the phenyl derivatives, the other being probably indica- 
tive of the nitro-group. L. M. J. 


Photoelectric Properties of Salts previously Coloured by 
Heating in the Vapour of Alkali Metals. By Juxius Etster and 
Hans Gerret (Ann. Phys. Chem., 1897, [ii], 62, 599—602).—It has 
been shown by Goldstein (Abstr., 1895, ii, 150) that many salts be- 
come coloured under the influence of the cathodic discharge, and salts 
80 coloured possess the peculiarity of readily losing negative electrifi- 
cation when subjected to the influence of bright light. A similar 
coloration of salts has been produced by Giesel (Abstr., 1897, ii, 170) 
and Kreutz (Abstr., 1897, ii, 210) by subjecting the salts to the action 
of sodium or potassium vapours, and the authors now show that salts 
so coloured exhibit the photoelectric peculiarity noticed in the case of 
those coloured by the cathodic discharge, as do also, but to a less ex- 
tent, some naturally coloured varieties of rock salt. It hence appears 
probable that the coloration is due to a dilute solution of the metal in 
the solid salt, although it is noteworthy that Abegg found no indica- 
tion of alkalinity in solutions of these coloured salts. The view of 
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Kreutz that the presence of iron salts is a cause of the coloration does 
not receive support. L. M. J. 


Change of the Zinc Sulphate in the Clark Cell. By Witney 
JAEGER (Ann. Phys. Chem., 1897, [ii], 63, 354—365).—At 39°, the 
ordinary crystals of zinc sulphate, ZnSO, + 7H,O, change into crystals 
of the composition Zn8O,+6H,O. There is a break in the solubility 
curve at this point, the solubility of the new salt being greater than 
that of the original compound. In keeping with this, the E. M. F. of 
the Clark cell shows a change at 39° on heating, and it is possible to 
cool the cell down again in such a way as to prevent a return of the 
zinc sulphate to the ordinary condition, abnormal values for the 
E. M. F. being thus obtained at ordinary temperatures. Two curves 
are thus obtained for the E. M. F. of the Clark cell. For the normal 
cell containing ZnSO,+7H,O 

E,=1°400, — 000152 (¢ — 39) — 0:000007 (¢ — 39)?. 

For the abnormal cell containing ZnSO, + 6H,O 

E,= 1-400, — 0°00102 (¢ — 39) — 0:000004 (¢- 39). 

In using the Clark cell, care should therefore be taken not to raise 
the temperature above 40°, and to make certain that the zinc sulphate 
is present in its normal state. H. C. 


Theory of Galvanic Polarisation. By Anton OBERBECK (Ann. 
Phys. Chem., 1897, [ii], 68, 29—35).—The determination of galvanic 
polarisation in a closed circuit is regarded by Streintz as impossible 
(Abstr., 1896, ii, 460), but the author would except from this gene- 
ralisation polarisation due to very weak or to very strong currents. 
A mathematical treatment of the question is given. 


Electrosynthesis. By Wituram G. Mrxter (Amer. J.*Sci., 1897, 
{iv ], 4, 51—62).—Mixtures which readily explode when subjected to 
an ordinary electric spark may not do so under the influence of the 
electric glow in an ozonising tube. Thus, oxygen and hydrogen in 
the ratio 1:2 at 235 mm. pressure did not explode, but combined 
slowly. Various explosive mixtures were therefore subjected to the 
glow discharge in eudiometer tubes and the rates of combination 
determined, but as no determinations of the current strength were 
taken, the relation between the rate of combination and the quantity 
of electricity discharged was not obtained. Hydrogen and oxygen 
were found to slowly combine, carbonic oxide and oxygen combined more 
rapidly, and even when perfectly dry combined slowly. Methane and 
oxygen combine in a manner consistent with complete combustion, 
but in the case of mixtures of acetylene with oxygen, ethylene with 
oxygen, and ethane with oxygen the quantity of the latter gas used 
is less than that required for complete combustion, whilst small 
quantities of the hydrocarbons were decomposed with the formation 
of acetylene. Very little ozone is formed during the discharge, and 
the oxidation cannot be due to its formation. The author does not 
consider the combination to be due to the union of ions, but to the 
interaction of the molecules themselves, which are made active by the 
glow discharge. L, M. J. 
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Electrochemical Notes. By Hans Jann (Ann. Phys. Chem. 
1897, [ii], 68, 44—55).~- Arrhenius (Abstr., 1893, ii, 441) has shown 
that when an alkali salt is electrolysed with a mercury cathode, a 
considerable time elapses from the beginning of the electrolysis 
before hydrogen makes its appearance. The explanation offered, that 
hydrogen is not a primary product of the electrolysis, but results 
from the action of the water of the solution on the alkali-metal 
amalgam primarily formed, has been called in question by Le Blanc 
(Abstr., 1894, ii, 225). As no direct proof of the formation of an 
alkali-metal amalgam in the process has been given, the author here 
shows by direct calorimetric measurements that such an amalgam 
must be formed during electrolysis with a mercury cathode. 

A modification of the De la Rue cell is described in which the 
double salt, ZnCl,,2KCl, is used in place of zine chloride alone. The 
formation of an insoluble basic salt is thus avoided. The E. M. F. of 
the cell in volts at the temperature ¢ is given by the formula 
£=1:0136—0-000194¢. 


Electrolysis of Platinic Chloride. By Frieprico KoHLRavuscH 
(Ann. Phys. Chem., 1897, [ii], 63, 423—430).—In the electrolysis of 
hydrogen platinochloride, H,PtCl,, chlorine appears at the anode and 
platinum and hydrogen both appear at the cathode. It is, however, 
doubtful whether the platinum is a primary product of the electrolysis. 
The ordinary crystallised platinic chloride, PtCl,+5H,O, when dis- 
solved in water and electrolysed, gave, with weak currents, hydrogen 
alone at the cathode, no platinum separating, and at the anode oxygen 
was obtained. With stronger currents, a deposit of platinum appears 
on the cathode and oxygen at the anode. The author regards the 
deposition of platinum in the last case as due to secondary action, and 
suggests that platinic chloride exists in solution as H,PtCl,O, with 
the ions H, and PtCl,O. The secondary deposition of platinum may 
be due to the reaction 2H,+3H,PtCi,O= Pt+2H,PtCl,+3H,0 as 
the solution gradually changes to one of hydrogen platinochloride. 
The platinum cathode becomes bent during the passage of the current, 
perhaps owing to occlusion of the hydrogen taking place with con- 
traction in volume, H. C. 


Electrolysis and Electrolytic Conductivity of certain sub- 
stances dissolved in Liquid Ammonia. By Hamiton P. Capy 
(J. Physical Chem., 1897, 1, 707—713).—The dissociative power of 
liquid ammonia on dissolved substances has been tested by deter- 
mining the electrolytic conductivity of the solutions. Ordinary com- 
mercial liquid ammonia was used, its determined conductivity being 
71x 10-7. The presence of a small amount of water does not seem 
to have a measurable effect on either the conductivity of ammonia 
alone, or of solutions of substances dissolved therein. When a small 
quantity of a soluble salt is added to the ammonia, the solution 
becomes an excellent conductor. In the case of sodium or potassium 
salts, the solution turns blue during electrolysis, but becomes colourless 
again when the current is shut off. When a current is passed through 
@ solution of an ammonium salt in ammonia, there is a violent 
evolution of gas but no signs of a blue coloration. In neither of 
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these experiments could any evidence be detected of a blue coloration 
that might be ascribed to the presence of free ammonium. When a 
current is passed through solutions of salts of silver, copper, or barium, 
the metals are deposited on the cathode, but there is no sign of a blue 
colour. <A solution of sodium in ammonia is of a bright blue colour, 
and is an excellent conductor. There is no deposit on the electrodes, 
no gas is evolved, and the blue colour is not altered by the passage of 
an enormous quantity of electricity. If only a little sodium is 
present, the colour becomes more intense round the cathode. There is 
no polarisation current. 

Whilst regarding his results. as preliminary, the author concludes 
that ammonia seems to possess the power of dissociation of dissolved 
substances to as great an extent as water, and in most cases the ions 
seem to travel even faster in it than in water. The work is to be 


continued. i. C, 


Conductivity of Solutions of some Salts in Pyridine. By 
Sr. von Laszczynsk1 and STanistaus von Gorski (Zeit. Elektrochem., 
1897, 4, 290—293).—The electrolytic conductivities at 18° of solu- 
tions of potassium, sodium, and ammonium iodides and thiocyanates 
and of lithium chloride in pyridine were investigated. The con- 
ductivity of the pyridine itself was inappreciable. The molecular 
conductivity increases more rapidly with increasing dilution than is 
the case with aqueous solutions, the rate of increase passing through a 
maximum value. A similar peculiarity has been observed in the case 
of other organic solvents, in isolated instances also with water. In 
accordance with Carrara’s view, the authors consider the maximum to 
indicate a maximum dissociating power of the solvent. Lithium 
chloride solutions in pyridine have a remarkably low conductivity ; 
this may be due to the formation of the salt LiCl,,2C;H;N which has 
been isolated in the crystalline condition. 

Metallic sodium has little or no action on pyridine, but attempts to 
prepare alkali metals by electrolysis of solutions of their salts in 
pyridine were not encouraging. A blackish crust containing metallic 
lithium was obtained from a solution of the chloride, and a yellowish 
grey crust, containing a little potassium, from a solution of potassium 
thiocyanate, but the metal acts on the dissolved salt, forming sulphide. 
An attempt to prepare ammonium amalgam by electrolysis of a pyri- 
dine solution of ammonium thiocyanate gave no definite result, whilst 
solutions of magnesium, cerium, and cobalt chlorides and of silver 
iodide were found to be non-conductors. T. E. 


Ionic Reactions and their Significance in Electrochemistry. 
By Frreprich W. Kisrer (Zeit. Hlektrochem., 1897, 4, 105—113).— 
A lecture, dealing more especially with the bearing of the ionic 
hypothesis on analytical chemistry, in which the following lecture 
experiments are described. 

In order to show the electrical exchange represented by the equa- 
tion Cut++ +Fe = Cu+Fet**, pieces of iron and copper are immersed 
in a solution of sodium sulphate, the former near the top, the latter 
near the bottom of the vessel ; a few crystals of copper sulphate being 
brought into the liquid near the copper, a current at once flows from 
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the copper to the iron through the external circuit. The change, 
2Fe++*++Fe = 3Fe**, is similarly illustrated by using two iron plates 
in a solution of common salt and placing some ferric chloride near the 
lower one. 

The electrical exchanges connected with the reversible reaction, 
Fe++ +I= Fet+++I1~-, are shown by means of two platinum elec- 
trodes standing in small crystallising dishes which are placed in a 
larger dish ; the latter is filled with a solution of potassium chloride 
and, under it, some iodine is placed in the one small dish and a strong 
solution of ferrous chloride in the other ; the current then flows (in the 
external circuit) from the iodine to the ferrous solution, but by 
increasing the concentration of the iodine ions or of the ferric ions the 
reaction, and with it the direction of the current, is reversed. The 
change, I- + Br = Br +I, is demonstrated in a similar manner. [f 
electrodes of iron and platinum respectively are immersed in a solution 
of potassium chloride, and a little iodine added in the vicinity of the 
platinum, a current is developed owing to the reaction Fe+2I 
= Fet++2I-. 

A saturated solution of hydrogen chloride in toluene does not conduct 
electricity, even under a pressure of 72 volts; nor does it act on 
calcium carbonate, but the addition of a little water enables it to do 
both the one and the other. A saturated (about 0:1 normal) solution 
of carbonic acid colours methyl-orange less intensely red than a 0°01 
normal solution of acetic acid owing to the differencein their dissociation. 
The diminution of dissociation produced by increasing the concentra- 
tion of one ion is shown by adding a trace of sodium hydrogen carbon- 
ate to the carbonic acid, whereon the red colour disappears, or of sodium 
acetate to the acetic acid solution. No change of colour is produced 
by adding sodium chloride to a weak solution of hydrochloric acid 
coloured by methyl-orange. Another phenomenon of a similar kind is 
the precipitation of lead chloride from its saturated solution by the 
addition of a solution of common salt. 

The presence of copper in the form of a cathion in a solution of 
copper sulphate, and in the form of a complex anion in Fehling’s 
solution, is proved by passing a current through two U-tubes, one of 
which contains a solution of cupric sulphate on the surface of which a 
solution of sodium sulphate floats whilst the otber is similarly filled 
with Fehling’s solution and an alkaline solution of Rochelle salt. The 
blue zone in the one tube moves in the same direction as, in the other 
tube in the opposite direction to, the current. The absence of cupric 
ions from Fehling’s solution is further shown by means of a galvanic 
cell containing lead and copper immersed respectively in solutions of 
lead acetate and copper sulphate ; in this combination, lead dissolves 
and copper is precipitated, but both the reaction and the direction of 
the current are reversed when an alkaline solution of Rochelle salt is 
added to the cupric sulphate solution. T. E. 


Determination of the Expansion of Water~ between 0° 
and 40°. By Pierre Cuappuis (Ann. Phys. Chem., 1897, [ii], 63, 
202—208).—The expansion of water between 0° and 40° was measured, 
® platinoiridium dilatometer being used. A table is given of the 
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densities, referred to “the maximum density as unity, these numbers 
varying only slightly in the sixth decimal place from those given by 
Thiesen, Scheel, and Diesselhorst (Abstr., 1897, ii, 307). H. C. 


New Form of Constant Volume Air Thermometer. By J. R. 
Erskine Murray (J. Physical Chem., 1897, 1, 714—717).—A constant 
volume air thermometer is described in which the total pressure of the 
enclosed air, and hence its temperature, is measured directly by the 
height of one column of mercury. The external atmospheric pressure 
is eliminated by the adjustment of an auxiliary reservoir of mercury. 


H. C. 


Experimental Determination of the Hydrothermal Value of 
a Bomb Calorimeter. By Harvey W. Wiey and W. D. BicrLow 
(J. Amer. Chem. Soc., 1897, 19, 439—451).—The authors describe the 
direct experimental determinations of the water equivalent of a bomb 
calorimeter by the addition of warm water to the calorimeter immersed 
in cold water. The temperature of the warmer water was only about 
10 degrees above that of the cold water, but temperatures were read to 
0:001° by means of Beckmann thermometers. The various necessary 
precautions are noted, and the values obtained directly were 406°6, 
407-4, 398°1, and 410°3, the value calculated from the weights and 
specific heats of the various parts being 410°6. The Regnault-Pfaundler 
correction for the cooling effect of the surrounding atmosphere is, in 
the authors’ opinion, practically unnecessary. L. M. J. 


Heat of Neutralisation of Glycerophosphoric Acid. By H. 
Impert and G. BeLucou (Compt. rend., 1897, 1257 1040—1042).—The 
neutralisation of glycerophosphoric acid by sodium hydroxide develops 
+ 14°95 Cal. for the first equivalent, 13°75 Cal. for the second equiva- 
lent, and +0°1 Cal. for the third equivalent. With potassium hydr- 
oxide, the values are +15°9, +13°9, and +0°4 Cal. respectively. The 
values for the first and second equivalents are practically identical 
with those obtained with phosphoric acid. The fact that there is 
practically no thermal disturbance on adding a third equivalent of 
alkali shows that the group, CH,-CH(OH):-CH,° OH, has displaced the 
hydroxyl group with the alcoholic function. C. H. B. 


Heat of Dissociation of Molecules of Elements. By WILHELM 
Vausex (J. pr. Chem., 1897, [ii], 55, 542—547).—The difference be- 
tween the heats of formation of 2Cu,O and 2CuO is 72 Cal., and on the 
assumption that the actual heat evolved by the union with the same 
quantity of oxygen is the same for cuprous and cupric salts, this value, 
72 Cal., is the heat required to effect the separation of the copper 
atoms. The value similarly obtained for mercury is 228 Cal., and 
these two values are in the same ratio as the atomic weights of the two 

Cu—Cu 
elements. Since, however, the separation is only for \_/ , and not 
O 


for Cu—Cu, the actual values for the dissociation heat are double the 
above values, that is, 144 and 456 Cal., in which case the proportion- 
ality to the atomic weight extends also to iodine, the heat of dissocia- 
tion of which was found by Boltzmann to be 285 Cal. The heat of 


GENERAL AND PHYSICAL CHEMISTRY. 207 


dissociation of nitric peroxide is hence calculated as 104°9 Cal., whilst 
the value deduced by Berthelot and Ogier was 106 Cal.; that of hydrogen 
must hence be very small, and this result is in accord with Jahn’s 
observations (Abstr., 1896, ii, 230). Similar calculations deduced 
from the thermal relations of the chlorides do not lead to concordant 
results, but in this case the fundamental assumption probably does not 
hold. L. M. J. 


Some Boiling Point Determinations. By H. J. Sreuser (J. 
Physical Chem., 1897, 1, 643—646).—A determination of the boiling 
points of solutions containing alcohol, salt, and water shows that the 
presence of alcohol increases the apparent reacting weight of the salt. 
A similar increase is observed if sugar is substituted for salt. 


H. C. 


Solubility and Boiling Point. By Ottver W. Brown (J. Physical 
Chem., 1897, 1, 784—786).—Steuber (preceding abstract) has shown 
that when salt or sugar is added to aqueous alcohol the boiling point 
does not rise as much as when pure water is taken. A natural con- 
clusion is that the disturbing influence of the alcohol would be less if 
the substance added were soluble both in alcohol and water. Experi- 
ments with carbamide confirm this view. H. C. 


Vapour Pressure of Dilute Aqueous Solutions at O°. By 
Kowrap Drererict (Ann. Phys. Chem., 1897, [ii], 62, 616—643).— 
Since the freezing point of a solution is not accurately a linear 
function of the osmotic pressure (Abstr., 1894, ii, 343), the author has 
determined directly the vapour pressure of a number of dilute solu- 
tions. The apparatus employed has been previously described (Ann. 
Phys. Chem., [ii], 50, 47), and depends essentially on the motion of 
a membrane subjected, on one side, to the vapour pressure of the solu- 
tion, and, on the other, to that of pure water; the motion of the 
membrane is communicated to a mirror and hence to a scale, the scale 
readings being calibrated by the use of a solution of known vapour 
pressure. Dilute solutions of phosphoric acid, sulphuric acid, sodium 
chloride, calcium chloride, cane-sugar, dextrose, and carbamide were 
examined at various dilutions, and the molecular lowering calculated 
at each dilution. In the case of sulphuric acid solutions, the molecular 
reduction of the vapour pressure decreases with increasing dilution, and 
appears to reach a minimum for a N/10 solution, a result in accord 
with the observations of Ponsot (Abstr., 1896, ii, 412) and of Loomis 
(Abstr., 1896, ii, 352). Similar results were obtained with phosphoric 
acid and calcium chloride solutions, but for sodium chloride the 
molecular reduction remains constant between the dilutions N/1 and 
N/10. For all the electrolytes, therefore, the effect of dilution is the 
reverse of that predicted by the dissociation theory. The experiments 
with solutions of cane-sugar, dextrose, and carbamide lead to analogous 
results, the author’s determinations agreeing with those of Loomis in 
so far that very dilute solutions gave a value lower than the normal 
value, whilst the results further indicate that the molecular reduction 
of the vapour pressure is dependent on the nature of the dissolved 
substance. L. M. J. 
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Vapour Pressure of Reciprocally Soluble Liquids. By Wt- 
HELM OsTWALD (Ann. Phys. Chem., 1897, [ii], 68, 336—341).—The 
question whether two liquids are completely or only partially miscible 
with one another is generally one of temperature. As all vapours are 
completely miscible down to the critical temperature, liquids must be 
completely miscible at this temperature ; but below this temperature a 
separation may take place. The existence of a “ critical solution tem- 
perature” at which this first occurs has been indicated by Masson 
(Abstr., 1891, 791). At the critical solution temperature, the two 
saturated solutions which the liquids form have the same composition, 
the same vapour pressure, and therefore also vapours of identical com- 
position. The composition of the liquid therefore, at this point, must 
be the same as that of the vapour which it emits on boiling. The 
author shows that below this point the composition of the distillate 
obtained from a mixture of two partially miscible liquids, may be 
also considered as that of a liquid mixture which, if homogeneous, 
would have the same composition as its vapour. H. C. 


Vapour Tensions, Freezing and Boiling Points of Ternary 
Mixtures. By W. Lasw Miter (J. Physical Chem., 1897, 1, 
633—642).—A theoretical paper dealing with one of the functions 
introduced by Gibbs in his “ Equilibrium in Heterogeneous —. 

H. C. 


Vapour Pressures of Hydrated Salts which remain trans- 
parent on Efflorescence. By Gustav Tammann (Ann. Phys. Chem., 
1897, [ii], 63, 16—22).—If a erystal loses water without losing its 
transparency, it may be regarded as forming a system composed of a 
solid and a gaseous phase which is not in complete equilibrium, the 
number of phases being only equal to the number of substances 
present, and the vapour pressure will therefore depend on the amount 
of water which has been removed from the solid phase. Measurements 
are given of the water lost by the minerals heulandite, chabazite, and 
desmine (stilbite) when exposed over sulphuric acid solutions of vary- 
ing concentrations, and it is shown that the vapour pressure varies 
with the amount of water lost. H. C. 


Vapour Pressure Method of determining Molecular Weights. 
By Wituram R. Ornporrr and H. G. Caren (J. Physical Chem., 1897, 
1, 753—759).—The authors employ a method similar to that used by 
Will and Bredig (Abstr., 1889, 820) for the determination of the 
molecular weights of a number of compounds in alcoholic solution. 
The rate at which the air passes through the apparatus is found to 
influence the results. Phenol gave numbers rather lower than the 
theoretical, but in the other cases examined a fair agreement was 
obtained. H. C. 


Cryoscopic Experiments with the Acetyl Derivatives of the 
Ethereal Tartrates. By EmanveLE Paterno and C. MANUELLI 
(Real. Acead. Linc., 1897, [ v], 6, i, 401—405).—The authors have made 
determinations of the molecular depression of the freezing point of 
diethylic diacetyldextrotartrate by toluene, paraxylene, naphthalene, 
nitrobenzene, ethylic oxalate, and diethylic monoacetylmalate; the 
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mean molecular depression thus obtained is .133°2, The racemic 
isomeride gives about one-half the normal depression, using the dextro- 
tartrate as solvent ; if the racemate is dissociated in the solution, the 
molecular depression is due to the molecules of the levotartrate only. 
The racemate is dissociated in freezing benzene. W. J. P. 


Use of Methylic Oxalate in Cryoscopy. By G. Ampoza and 
C. Rimatori (Real. Accad. Linc., 1896, [v], 5, ii, 404—407).— Deter- 
minations of the molecular depression of the freezing point of methylic 
oxalate by toluene, ethylic oxalate, bromoform, paraxylene, nitro- 
benzene, veratrole, phenol, thymol, trimethylcarbinol, caprylic alcohol, 
isobutyric acid, valeric acid, and the diethylic ether of glycerol show 
that, as a solvent in cryoscopic work, methylic oxalate behaves some- 
what differently from veratrole ; in methylic oxalate, the alcohols and 
acids give abnormally low molecular depressions, which decrease as 
the concentration increases. The mean molecular depression of the 
freezing point of methylic oxalate is 52°87. W. J. P. 


Relations between the Molecular Weights and Densities of 
Liquids and Solids. By Uso Atvis1 (Real. Accad. Linc., 1897, [v], 
6, i, 77—85. Compare Abstr., 1895, ii, 307).—From the considera- 
tion of a large number of tabulated data, the author concludes that 
the molecular volumes of the oxides of the composition R,O is twice that 
of those of the oxides RO of the same metal; R may be either Pb, Hg, or 
Cu. Relations may also be formulated between the molecular volumes 
V of the oxides of metals in adjoining vertical columns of Mendeléeff’s 
periodic classification ; these are of similar form to V of CaO/V of SrO= 
Vof K,O/V of Rb,O. Many relations of this type are quoted, and 
the principle is enunciated that equal volumes contain equal numbers 
of equivalent weights of matter; this is well illustrated by a table 
showing the molecular and equivalent volumes of the organo-metallic 
derivatives. There is, in many cases, considerable deviation from the 
law, owing to the conditions not being comparable. Tables are given 
showing the volume constants of the oxides and sulphates, and of salts 
of the composition MRO,, M,RO,, and M,RO,. W. J.P. 


Relation of the Taste of Acids to their Degree of Dis- 
sociation, By Turopore W. Ricuarps (Amer. Chem. J., 1898, 20, 
121—126).—The sour taste of acids is attributed to the hydrogen ions 
liberated in their aqueous solutions. This view is supported by the 
fact that a solution of hydrochloric acid, of distinctly sour taste, 
becomes tasteless when neutralised with potash. From this, the author 
also concludes that potassium and chlorine ions possess much weaker 
taste than hydrogen ions. Dilute solutions of less ionised acids, for 
example, acetic and tartaric acids, are not so sour to the taste as 
corresponding solutions of the mineral acids. The addition of small 
quantities of sodium acetate to dilute solutions of hydrochloric and 
acetic acid diminishes their taste to a marked extent. This is in 
accordance with the view that the almost wholly dissociated sodium 
acetate is capable of destroying the freedom of the hydrogen ions. 

The author finds that the end-point of a reaction between decinormal 
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solutions of acid and alkali can be detected by the sense of taste to 
within 0-5 per cent. W. A. D. 


Direct Measurement of Osmotic Pressure. By Anprza 
Naccari (Real. Accad. Line., 1897, [v], 6, i, 32—37).—The author 
has examined the osmotic pressure law, using for the osmometer a 
porous pot washed with potash, water, hydrochloric acid, and lastly 
water; the membrane is formed by placing the pot in 3 per cent. 
copper sulphate solution and after removing the solution and super- 
ficially washing, introducing a 3 per cent. potassium ferrocyanide 
solution into the pot. 

Using such a vessel with solutions of glucose, mannitol, salicin, and 
antipyrine, a fairly good correspondence was obtained between the 
observed and calculated values of the osmotic pressures. Glycerol 
solutions set up a low osmotic pressure, owing apparently to the 
permeability of the membrane to glycerol ; unsatisfactory results were 
also obtained with phenol. W. J. P. 


Osmotic Pressure and Electrolytic Dissociation. By Isipor 
TrauBe (Ber., 1898, 31, 154—159. Compare Abstr., 1895, ii, 308), 
—The author has previously arrived at the conclusion that the con- 
traction which occurs when a substance is dissolved in water is 
proportional to the concentration of the solution and is almost 
independent of the nature of the dissolved substance. The contraction 
is about 13°5 c.c. for every dissolved gram-molecule of a non-electrolyte 
or for every dissolved gram ion of an electrolyte. It is thought that 
the contraction in aqueous solutions is due to the strong attraction 
between the solvent and the dissolved substance, and this leads to the 
hypothesis of union (changing union) between the water and the 
dissolved substance. The number of water particles (a) with which a 
given molecule of a substance in dilute solution combines, is equal for 
all non-electrolytes, and for dissolved electrolytes increases proportion- 
ally to the number of ions. From this, Van’t Hoff’s conclusion, that 
the osmotic pressure of a solution is equal to the pressure which the 
dissolved substance in the form of a gas would exert at that tempera- 
ture, may be deduced. 

In this deduction, use is made of the hypothesis that a molecule of 
any non-electrolyte in any dilute solution at any given moment is in 
union with only one particle of the solvent. The author proceeds to 
show that his views and those of Poynting are more in accord with 
observed facts than are the usual views of osmotic pressure. Explana- 
tions are given for the following facts: (1) Molecular weights as 
determined in different solvents vary, (2) colloidal substances have an 
osmotic pressure = 0 or nearly 0, (3) the course of any given reaction 
depends largely on the nature of the solvent employed (Menschutkin), 
(4) inversion of sugar and similar processes. : 

The hypothesis of electrolytic dissociation, according to Arrhenius, 
is considered quite superfluous. The author’s view is that in dilute 
solutions of, say, sodium chloride, one molecule of sodium chloride is 


united to two of water, in concentrated solutions to one of water. . 
J.d.58. 
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[Osmotic Pressure and Electrolytic Dissociation.] By Istpor 
TravusBe (Ber., 1898, 31, 160—162).—A reply to Jahn’s criticisms (this 
vol., ii, 153). 

Absorption of Gases in Liquids at Various Temperatures. 
By Cuaristian Bour (Ann. Phys. Chem., 1897, [ii], 62, 644—651).— 
The relation between the absorption coefficient and temperature is 
given by the equation a (7'-n) =k, where ais the absorption coefficient, 
T the absolute temperature, and and & constants for each gas,* and 
this form of expression is found to give good agreement with the 
observed values in the cases of hydrogen, oxygen, nitrogen, carbonic 
oxide, carbonic anhydride, nitric oxide, and ethylene, in water, 
and of carbonic anhydride, nitric oxide, nitrous oxide, methane, and 
ethylene, in alcohol. The expression is tested to 45° in the case of the 
first four gases ; for the rest, it is tested only to 26°, and above these 
temperatures graphical construction shows -that a7’ is no longer a 
linear function of a, that is, the expression is no longer valid. For the 
aqueous solutions, the value of m appears to be a function of the 
molecular weight of the dissolved gas, being given by the equation 

/M=0°04968 n — 6-286. L. M. J. 


Influence of the Solvent on Ionic Velocities. By Carto 
Carrango (Real. Accad. Linc., 1896, [v], 5, ii, 207—214).—The 
author has determined the ionic velocities of chlorine in sodium and 
ammonium chlorides in aqueous and glycerol solutions at 20—25°. 
For sodium chloride, the mean ionic velocities of the chlorine in water 
and glycerol are 0°658 and 0°645 respectively, the corresponding values 
for ammonium chloride being 0°510 and 0°568 ; the values for sodium 
chloride are less in mixtures of water and glycerol than in either of 
these solvents separately, A being the molecular conductivity, 108A were 
found to be 1020 and 4:03 for sodium chloride in water and glycerol 
respectively, whilst for ammonium chloride the values 1200 and 5:20 
were respectively obtained. W. J. P. 


Ionic Velocity of Chlorine in Hydrogen Chloride Dissolved 
in Various Solvents. By Carto OCarrango (Real. Accad. Linc., 
1897, {[v],-6, i, 279—286).—The author has determined the ionic 
velocity of chlorine in hydrogen chloride dissolved in water, ethylic 
alcohol, methylic alcohol, amylic alcohol, glycerol, ether, and chloroform, 
and gives the numerical results in tabular form; the velocity constant 
has practically the same value, namely, 0°21 in water, ethylic alcohol, 
ether, and solutions of hydrogen chloride in chloroform, whilst a 
slightly higher value, namely, 0°24, is obtained in methylic and amylic 
alcohols and glycerol. We @. Be 


Formation and Transformation of Hylotropic-isomeric 
Forms of Compounds. By Karu Scuaum (Ber., 1898, 31, 126—129). 
—The author applies the term hylotropic-isomeric to such forms 
of compounds as can change directly into other forms, examples being 
cyanic and cyanuric acids, rhombic and monosymmetric sulphur, &c. 
The physical, as distinguished from the chemical, isomerism of crystal- 
lised substances is characterised by the power to change directly into 


* It may be noticed that the expression given simplifies to a, =a,/(1+%t). 
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a different form in the absence of any solvent; when no such change 
can be effected, the case is to be considered one of tautomerism, even 
in the absence of direct chemical evidence. Thus the two forms of 
metanitracetotoluidide described by Gattermann yield solutions which 
are identical in properties, but cannot be made to pass directly from 
one form to the other, and hence must be considered as tautomeric. 
The author’s experiments with benzophenone, which will be sub- 
sequently described, lead him to suppose, in opposition to Ostwald’s 
view (Abstr., 1897, ii, 308), that some substances in the “ metasta- 
bile” state can be converted into a more stable form in tbe absence of 
crystale of the substance, by means the exact nature of which has 
not yet been ascertained. A. H. 


Accidental Causes of Non-reversibility in Chemical Changes. 
By Ausert Corson (Compt. rend., 1897, 125, 945—947).— When phos- 
phoric acid is displaced from normal sodium phosphate by dry hydrogen 
chloride, considerably more than half the phosphoric acid is converted 
into pyrophosphoric acid. One of the factors in the inverse change is 
thereby destroyed, and the reaction becomes non-reversible. In the 
action of hydrogen sulphide on silver sulphate, the liberated sulphuric 
acid interacts with the remaining hydrogen sulphide, water and sul- 
phurous anhydride being formed, and consequently this reaction also 


is non-reversible, even when the temperature has not exceeded 10°. 
C. H. B. 


Explosion Figures. By Jonannes Pinnow (J. pr. Chem., 1897, 
[ii], 56, 520—521).—When a mixture of hydrogen and oxygen gases 
is exploded in tubes which have been dusted with lycopodium powder 
and then allowed to remain for several days, the water is deposited in 
rings ; on warming the tube, the rings disappear, but are re-formed in 
part as the tube cools, and precisely at the original places. Their 
position can be fixed by passing in silicon fluoride, and the deposits so 
obtained can be photographed. The distance between the rings varied 
from 2°8 to 4°2 mm. as the diameter of the tube varied from 1:4 to 
2-0 em., being greater as the diameter is greater ; the length of the 
tubes varied from 12°6 to 19 cm. C. F. B. 


Two Liquid Phases. By Wiper D. Bancrort (J. Physical Chem., 
1897, 1, 647—668).—In continuing a discussion of the cases dealt with 
in a former paper (this vol., ii, 65), the author gives a graphical repre- 
sentation of the equilibria in three-component systems when one pair, 
two pairs, and three pairs of the components can form two liquid 
phases. H. C. 


Ternary Mixtures. By Wixper D. Bancrort (J. Physical Chem., 
1897, 1, 760—765).—With two partially miscible liquids and a third 
consolute with the other two, it is always possible to prepare a series 
of solutions any one of which will cloud on addition of a drop of either 
of the two partially miscible liquids. On the triangular diagram (this 
vol., ii, 65) is given the general form of the isotherm for a system 
composed of two partially miscible liquids, and a third miscible in all 
proportions with the other two, and it is shown how phenomena such 
as the above can then be deduced. H. C 
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Precipitation of Salts. By A. Ernest Tayior (J. Physical Chem., 
1897, 1, 718—733).—In continuing the work of Bathrick (Abstr., 
1897, ii, 135) on the precipitation of salts from aqueous solutions by 
alcohol and acetone, further confirmation of the previous results was 
obtained. To ternary mixtures of this type, equations of the general 
form («+A)y"=C and («+ A)(y+B)"=C apply. The constant n is 
independent of the temperature, but varies with the precipitating 
agent. A and B vary with the temperature, and are each characteristic 
of one of the non-miscible substances, A being a function of y and 
B of x, H. C. 


Fourth Annual Report of the Committee on Atomic Weights. 
By Frank W. CuarkE (J. Amer. Chem. Soc., 1897, 19, 359—369).— 
A review of the work done on atomic weight determinations during 
1896, including a table of values representing the results obtained by 
combining all the best data. A. W. C. 


Molecular Weights of some Carbon Compounds in Solution. 
By Cuarence L. Spryers (J. Physical Chem., 1897, 1, 766—783).— 
The molecular weights of a number of carbon compounds were deter- 
mined by the boiling point method, a modified form of the apparatus 
devised by Orndorff and Cameron (Abstr., 1895, ii, 480) being used. 
The solvents employed were water, methylic, ethylic, and propylic 
alcohols, chloroform, and toluene. The results are given in tabular 
form. H. C. 


Molecular Weights of Solid Substances. By Isipor Trause 
(Ber., 1898, 31, 130—137. Compare Abstr., 1897, ii, 478).—By a 
comparison of the specific gravities of a number of solid organic sub- 
stances (as determined by Schriéder), the author is able to show that 
the volume of the group CH, is practically the same in solid as in 
liquid compounds ; the extreme variations being, however, +20 and 
- 14 per cent. of the mean value. Assuming that this also holds good 
for the atomic volumes of the elements, it is possible to calculate the 
co-volumes for a number of solid substances, the result being that the 
co-volume for the solid state appears to have about half the value 
which it possesses for liquids. Since a diminution of the co-volume on 
solidification can only be due to the association of molecules, the 
author assumes that the co-volume for the solid state is in reality 
equal to that for the liquid state, and that Avogadro’s law holds for 
the solid state. Hence he is able to calculate the association factor 
for the compounds in question, and finds that it is roughly equal to 2, 
all these compounds being therefore bimolecular in the solid form. 
This conclusion is confirmed by a comparison of a number of inactive 
racemic compounds, which are undoubtedly bimolecular, with the 
corresponding active components, the latter are found to have the same 
co-volumes, and therefore must also be bimolecular. An application of 
the same method to inorganic salts shows that those which yield two 
ions are bimolecular, whereas those which yield three ions are mono- 
molecular. 

The author adduces Kiister’s experiment on naphthol and naphthal- 
ene in favour of his views, as well as the fact that a large number of 
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solid compounds have vapour densities at low temperatures which 
correspond with a molecular weight double that which they possess at 
A. H, 


high temperatures. 


Constitution of Inorganic Compounds. VII. The Molecular 
Weights of Inorganic Salts. By Atrrep WERNER (and in part 
P. Fercutanp, A. Marsorn, W. Scumustow, and M. Srepwan1) (Zeit, 
anorg. Chem., 1897, 15, 1—41).—The molecular weights of a number 
of inorganic salts were determined by the rise of the boiling point of an 
organic solvent in which little or no dissociation would be expected to 
occur. It was found that many nitrogen and sulphur compounds are 
very suitable solvents, and piperidine, pyridine, benzonitrile, methylic 
sulphide, and ethylic sulphide were so employed, the inorganic salts 
examined being chiefly the halogen salts of silver, cadmium, tin, 
copper, mercury, lead, iron, zinc, cobalt, nickel, and aluminium. Many 
of the salts were found to form additive compounds with piperidine, and 
similar combinations occur in a few other cases such as lead nitrate with 
pyridine, cuprous chloride or cadmium iodide with methylic sulphide, 
and mercuric iodide with ethylic sulphide. The molecular constant for 
each solvent was obtained by means of solutions of anthracene and 
diphenylamine with the following results: methylic sulphide, 185; 
ethylic sulphide, 32:3; pyridine, 30°07 ; piperidine, 28°4 ; benzonitrile, 
36°55. Most of the salts examined gave results corresponding with a 
simple normal molecular weight. Aluminium chloride gave eleva- 
tions corresponding with AIC),, analogous results obtaining for ferric 
chloride. Cobaltous chloride and bromide, stannous chloride and 
bromide, and lead nitrate are all monomolecular, that is, contain 
bivalent metallic atoms. Remarkable results were, however, found in 
the case of the cuprous salts, as cuprous bromide gave, in ethylic 
sulphide, the elevation corresponding with the molecular weight 226, 
but in methylic sulphide and pyridine that corresponding with the 
value 140 (CuBr=143), whilst cuprous chloride gave the molecular 
weight 120 in all solvents, and cuprous cyanide gave the value corre- 
sponding with Cu,(CN),. It hence appears that the normal molecules 
of the cuprous salts are represented by the simple formule CuCl, &c., 
with partial association to Cu,Cl,, but as the result may be also 
explained by dissociation of the more complex molecules, conductivity 
determinations were also made, and these indicated the absence of 
metallic ions (z= 0-05). A similar tendency to polymerise was observed 
in the case of the silver haloids, which gave elevations corresponding 
with double and treble molecules, a result which the author considers 
is a further confirmation of his views regarding the constitution of the 
cuprous salts. L. M. J. 


Inorganic Chemistry. 


Effect of Light on the Combination of Hydrogen and 
Bromine. By J. H. Kastie and W. A. Brarry (Amer. Chem. J., 1898, 
20, 159—163).—When glass bulbs, filled with a mixture of hydrogen 
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and bromine, and heated to 196° in the vapour of boiling ortho- 
toluidine, are exposed to direct sunlight, a rapid combination of the 
elements takes place, the amount of change being proportional to the 
time of exposure to light. When the bulbs are heated to the same 
temperature in the dark, little or no action occurs. The hydrogen used 
in all the authors’ experiments, although in several cases carefully 
purified, was not freed at all from moisture. W. A. D. 


Dissociation and Polymerisation of Gases and Vapours; 
Dissociation of Chlorine at High Temperatures. By ANATOLE 
Lepuc (Compt. rend., 1897, 125, 937—939).—The author compares 
the densities of chlorine between 0° and 1400° as calculated by his 
method (this vol., ii, 108) with the observations of Friedel and Crafts, 
Jahn, Crafts, and V. Meyer. The numbers show that there is no 
appreciable dissociation up to 440°, and Meyer’s numbers, which are 
not very concordant, indicate that there is no dissociation at 900° and 
1200°. The only evidence of dissociation is the number 2°02 (Cale. 
24483) observed by Crafts at 1400°, and this is an isolated observa- 
tion. C. H. B. 


Electrolysis of Hydrochloric Acid. By Fritz Haser and S. 
GrinBeRG (Zeit. anorg. Chem., 1898, 16, 198—228).—The original 
paper contains a full discussion of the theoretical bearing of the results 
obtained by the authors. In concentrated hydrochloric acid, chlorine 
is formed at the anode in theoretical quantity, the amount decreasing 
as the acid is diluted, until only a small percentage is produced. 
Traces of hypochlorous acid are found at the anode in the electrolysis 
of dilute acid. Chloric acid amounting to one-third of the quantity 
which can be theoretically produced by the current employed is found 
in solutions varying from normal to N/30, small quantities of hydrogen 
peroxide accompanying the chloric acid. Perchloric acid is formed in 
dilute acid to an amount corresponding with one-fourth of that theore- 
tically possible from the current employed. Oxygen is evolved at 
the anode ; in dilute acids, the oxygen evolved constitutes 50 per cent. 
of the gas from the anode. E. C. R. 


Oxygen at Low Pressures. By Ricnuarp THRELFALL and 
FLorENcE Martin (Chem. News, 1897, '76, 283—284).—Oxygen under 
a pressure of 0°25 mm. of mercury was caused to bubble through a 
solution of starch and potassium iodide in glycerol at the rate of 20 
bubbles a minute, and altogether for 174 hours, but no visible effect 
was produced, although when electrically ozonised 20 bubbles of the 


.Same oxygen produced a faint yellow colour. Hence the peculiar 


behaviour of oxygen at low pressures does not seem to be due to the 
formation of ozone. D. A. L. 


Combustion in Rarefied Air. By A. Benepicenti (Real. Accad. 
Line., 1896, [v], 5, i, 404—410).—With the object of elucidating the 
question of combustion at high altitudes, the author has made experi- 
ments on the burning of a lamp fed with olive oil under various 
atmospheric pressures. He finds that combustion is just as complete 
under 360 mm. pressure, corresponding to an altitude of 6000 metres, 
as at ordinary pressures, the only difference being that the speed of 
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combustion is less at the lower pressure; no appreciable increase 
occurs in the quantity of carbonic oxide produced as the pressure 
diminishes. W. J. P. 


Behaviour of Sodium Thiosulphate Solutions with Acids. 
By Grore AarLanp (Chem. Centr., 1897, i, 677 ; from Phot. Arch., 38, 
17—20).—The author finds that when a solution of sulphurous acid is 
added to a solution of sodium thiosulphate, no decomposition takes 
place, although the mixture is strongly acid, and with zinc evolves 
hydrogen. Moreover, such a mixture may be boiled with dilute 


sulphuric acid without causing any precipitation of sulphur. 
E. W. W. 


Nitrohydroxylamic Acid. By ANcGEto ANGELI (Gazzetta, 1897, 
27, ii, 357—367).—The author gives an improved method for pre- 
paring nitrohydroxylamine (Abstr., 1897, ii, 24) ; since this substance 
behaves as a dibasic acid, it is now called nitrohydroxylamic acid. 
The sodium or potassium salt is prepared by dissolving caustic alkali 
in absolute ethylic, or, better, methylic, alcohol, decanting from the 
aqueous layer, and adding the calculated quantity of hydroxylamine 
hydrochloride dissolved in alcohol; after filtering and cooling, the 
requisite amount of ethylic nitrate is added, when the alkali salt soon 
begins to separate. The potassium salt resembles the sodium salt, but 
is more hygroscopic. 

From a discussion of the properties of the new acid, and allied facts, 
the author assigns to it the constitution NO-N(OH),. It is note- 
worthy that, on adding nitrobenzene to a sodium ethoxide solution of 
hydroxylamine hydrochloride, after separating the precipitated sodium 
chloride, a crystalline deposit slowly separates, which, when dissolved 
in water and acidified with sulphuric acid, yields the nitrosophenyl- 
hydroxylamine, NO-NPh:OH, obtained by Bamberger by the action of 
nitrous acid on phenylhydroxylamine ; the author regards it as the 
oxime of nitrobenzene. W. J. P. 


Phosphorus Oxide. By J. ApotpHEe Besson (Compt. rend., 1897, 
125, 1032—1033).—When a concentrated solution of phosphorous 
acid is treated ina reflux apparatus with excess of phosphorus tri- 
chlorideat about 100°, the liquid gradually becomesthick, and eventually 
a mixture of phosphoric anhydride and phosphorus oxide in equal 
molecular proportions is obtained. On adding the crude product 
gradually to water, washing the undissolved portion with cold water, 
and drying in a dry vacuum, pure phosphorus oxide, P,O, is obtained 
as a reddish solid. It can also be prepared by the action of dry air in 
the dark on a solution of phosphorus in carbon tetrachloride. It is 
best to have an excess of phosphorus present, and to conduct the opera- 
tion at a temperature a little above its melting point. C. H. B. 


Salts of Phosphorous Acid. By Bruno Grirzner (Arch. Pharm., 
1897, 235, 693—699).—When a solution of pure phosphorous acid is 
added to antimony oxide, a salt of the composition SbO-H,PO, is ob- 
tained, crystallising in microscopic needles. No salt could be prepared 
from the oxide and acid potassium phosphite. 

Bismuth oxide gives rise to the salt Bi,(HPO,), +3H,O ; whilst with 


am ane ee UO eelCUrOlUlUClClCrCO Ol 


INORGANIC CHEMISTRY. 217 


aluminium oxide the neutral phosphite is not obtained, but a basic 
salt, of the probable composition Al,(HPO,),,Al,(OH), ; ferric 
hydroxide behaves in a similar manner. 

The hydroxides of chromium, cobalt, and nickel dissolve readily in 
phosphorous acid to form very concentrated solutions, but under no 
conditions could precipitates be obtained. A. W. C. 


Amount of Carbonic Anhydride in the Atmosphere. By 
Arvip G. Hiéarom (Chem. Centr., 1897, i, 452; from Svensk. kemisk. 
Tids., 6, 169).—The amount of carbonic anhydride contained in the 
sedimentary carbonates may be reckoned, according to the author, as 
equal to about 25,000 times that contained in the air. As only a very 
small proportion of this quantity can have existed in the atmosphere 
since there was life on the earth, before this time there must have 
been a continual supply of this gas from volcanic exhalations. This 
cannot, however, have been a very constant source, as periods of 
extreme volcanic activity seem to have been followed by periods of 
comparative quiescence. Hence, according to the author, the amount 
of carbonic anhydride in the atmosphere probably varied with the 
geological periods. E. W. W. 


Reduction of Carbonic Anhydride at Ordinary Tempera- 
tures. II. The Behaviour of Magnesium. By Apotr LIEBEN 
(Monatsh., 1897, 18, 582—588).—This is a continuation of the author’s 
work on the reduction of carbonic anhydride in aqueous solution. 
(Compare Abstr., 1895, ii, 348.) By the action of platinised magne- 
sium on aqueous solutions of carbonic anhydride, either in the presence 
of disodium phosphate and ammonium carbonate, or better, of 
potassium sulphate, to which baryta-water is slowly added, traces only 
of formic acid are obtained. Under the same conditions, which are 
those most favourable for the reduction (loc. cit.), by using sodium 
amalgam or aluminium amalgam in place of magnesium, large quanti- 
ties of formic acid are produced. The author considers that these 
differences are to be explained by the difference in the thermal energy 
accompanying the liberation of the hydrogen by sodium amalgam or 
aluminium amalgam, as compared with that in its liberation by plati- 
nised magnesium. W. A. D. 


Potassium and Rubidium Fluorosulphates and Fluorophos- 
phates. By Rupotpu F. Weintanp and J. Aura (Ber., 1898, 31, 
123—126. Compare Abstr., 1897, ii, 312).—Tripotassiumdifluorodi- 
sulphate, K,HF,S,0,+H,O, is formed when a solution of potassium 
sulphate in 40 per cent. hydrofluoric acid is concentrated at a moderate 
temperature, The salt crystallises in long, colourless prisms with 
oblique ends, and can be recrystallised from hydrofluoric acid, but not 
from water ; it does not lose weight in a desiccator, but gives off the 
greater part of its water at 105°, the remainder at 190°. It slowly 
decomposes in moist air, forming hydrofluoric acid and potassium sul- 
phate, and when heated melts, and then loses water and hydrogen 
fluoride. A corresponding rubidium salt exists, which closely 
resembles the foregoing in all its properties, but no other analogous 
compound has been obtained. 
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Potassium monofluorophosphate, KHFPO,+H,O, is formed when 
the residue obtained by evaporating a mixture of tripotassium phos- 
phate with potassium hydroxide in molecular proportion, is dissolved 
in hydrofluoric acid and the solution concentrated. It crystallises in 
colourless, lustrous, quadratic tablets, and decomposes in moist air in 
a similar manner to the fluorosulphate. It cannot be recrystallised 
either from water or hydrofluoric acid, and loses hydrogen fluoride 
when heated. As in the case of the sulphate, the only analogous salt 
is that of rubidiwm. The authors ascribe the following constitutional 
formule to these salts, SOF(OK),-O-SOF(OK)*-OH:OH:POF:OK. 

A. H. 


Sodium Carbide. By Camitte Matianon (Compt. rend., 1897, 
125, 1033—1035).—Sodium carbide (compare Abstr., 1897, i, 390) is 
a white solid of sp. gr.=1°575 at 15°, insoluble in all solvents, 
Although an endothermic compound, it is not sensitive to either shock 
or friction. It is not affected by dry air or oxygen at the ordinary 
temperature, but when gently heated it becomes incandescent, and is 
converted into sodium carbonate. When thrown into chlorine, it 
becomes incandescent, with liberation of carbon ; bromine attacks it 
explosively, with formation of carbon bromides; iodine converts it 
into the carbide, C,I,, melting at 185°. Hydrogen has no action on 
the carbide ; phosphorus combines violently with it at a temperature 
above 50°, and yields sodium phosphide. When thrown on water, the 
carbide decomposes violently, with liberation of carbon; but when 
acted on more gradually it is completely converted into acetylene 
sodium hydroxide. When placed in hydrogen chloride, the carbide 
burns, with production of sodium chloride and liberation of hydrogen 
and carbon, but if suspended in ether, hydrogen chloride converts it 
completely into acetylene and sodium chloride. In carbonic anhydride 
or sulphurous anhydride, the carbide becomes incandescent, either at 
the ordinary temperature or on gently heating, with liberation of 
carbon, Carbonic oxide has no action on the carbide below 250°; 
hydrogen sulphide attacks it at above 150°, with formation of acetylene 
and sodium hydrosulphide. Nitrous oxide and nitric oxide have n0 
action at the ordinary temperature, but the former at 270° and the 
latter at 150° convert the carbide, with incandescence, into sodium 
carbonate and carbon. Mixtures of the carbide with oxidising agents 
are very sensitive to shock and friction. When triturated with several 
metallic chlorides or iodides, it becomes incandescent, often with ex- 
plosion. Phosphorus chloride, aluminium chloride, and ferric chloride 
react with it violently. Mercuric sulphate, yellow mercuric oxide, 
and lead sulphate are reduced when triturated with it. 

Alkylic iodides and bromides attack the carbide at about 180°, 
yielding symmetrical acetylenes, RCiCR, if the iodide or bromide 1 
stable at the temperature of the reaction, but a sodium salt, acetylene, 
and an olefine if the iodide or bromide is unstable. Monobromobenzene 
has no action on it at 180°. 

Sodium carbide reacts with many organic compounds. Primary 
and secondary alcohols yield acetylene and a sodium alkyloxide. 
With aldehydes, ketones, and ethereal salts, there is a violent reactioD, 
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and acetylene is likewise liberated. Anhydrides and acid chlorides 
decompose the carbide when heated. 

Sodium carbide has very much greater chemical activity than cal- 
cium carbide, and its reactions with inorganic compounds are almost 
always violent, carbon being liberated and the sodium behaving as if 
it were in the free state. C. H. B. 


Ammonium Peroxide. By Perr. G. Merixorr and L. Pissar- 
yewsky (Ber., 1898, 31, 152—154. Compare this vol., ii, 161)—A 
better yield of ammonium peroxide is obtained when an ethereal solu- 
tion of hydrogen peroxide is added at once to an ethereal solution of 
ammonia. When placed in a freezing mixture of snow and calcium 
chloride, crystals of the compound (NH,),0,+H,0,+H,O are de- 
posited. This compound is unstable, and readily deliquesces at the 
ordinary temperature, first yielding ammonia and hydrogen peroxide, 
after which a rapid evolution of oxygen begins, and a small amount of 
ammonium nitrite is formed. Aqueous solutions of the compound 
also decompose in a somewhat similar manner. Solid ammonium 
peroxide readily abstracts carbonic anhydride from the atmosphere ; 
it dissolves in alcohol, less readily at — 30° than at the ordinary tem- 
perature, but is practically insoluble in light petroleum at - 30°. It 
reacts with manganese peroxide in the same manner as hydrogen 
peroxide does, and dissolves in peruranic acid, yielding the com- 
pound (NH,),0,(U0,).. 

In one case, crystals of the composition (NH,),0,+H,O,+4H,O 
were obtained. J.J.5. 


Fusion in the Electric Furnace. By GrusepPpe Oppo (Real. 
Accad. Linc., 1896, [ v], 5, i, 361—364).—The author has investigated 
the effect of heating lime with varying proportions of silica in the electric 
furnace, using an alternating current of 40 volts and 120 ampéres. 
On heating granular lime, which readily combines with water, alone, 
amass of crystalline scales is obtained ; lime in this condition does 
not slake until after 2—3 days’ contact with water. 

On heating a mixture of lime and silica in molecular proportion, a 
crystalline mass of calcium metasilicate, CaSiO,, is obtained, which 
yields gelatinous silica with hydrochloric acid, and does not set when 
ground and mixed with water, either alone or with lime. A mixture 
in the proportion of 2CaO: SiO, is more refractory in the furnace, but 
ultimately yields a compact, crystalline mass of calcium orthosilicate, 
Ca,SiO,, which, when preserved in a desiccator, disintegrates spon- 
taneously to a white, amorphous powder; the salt gives gelatinous 
Silica with hydrochloric acid, and does not set with lime. On heating 
a mixture in the proportion of 3Ca0:SiO,, a crystalline mass is ob- 
tained which spontaneously disintegrates like the orthosilicate, and has 
approximately the composition:Ca,Si0,,CaO ; the disintegrated mass is 
a mixture of the orthosilicate with lime. The material does not set 
with lime, and gives gelatinous silica with hydrochloric acid. Similar 
results are obtained with mixtures of the composition 6CaO : SiO,. 

_ These experiments indicate that when silica is heated with excess of 
lime, combination only occurs in the proportions necessary to yield 
calcium orthosilicate. W. J. P. 
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Solubility of Strontium Salts, especially of the Sulphate, 


By Juttus Wotrmann (Chem. Centr., 1897, i, 632; from Osterr. Zeit, 
Zucker-Ind. w. Landw., 25, 986—996).—The author has determined 
the solubility of freshly precipitated strontium sulphate in water and 
in solutions of the sulphates, chlorides, and nitrates of the alkalis and 
alkaline earths, and in solutions of salts of the alkalis with strong 
organic acids. For temperatures above 100°, a steam boiler which 
would withstand a pressure of 6 atmospheres was used. At the higher 
pressures, strontium sulphate probably suffers partial decomposition 
into sulphide. The various results are tabulated and also represented 
by curves. E. W. W. 


Acticn of Zinc and Cadmium Hydroxides on Ammonium 
Sulphate. By Jutius Trorcer and E. Ewers (Arch. Pharm., 1897, 
235, 644—646).—When sodium hydroxide is added to a solution of 
cadmium sulphate containing small amounts of free sulphuric acid, 
cadmium hydroxide is formed, whereas ammonium hydroxide causes 
no precipitation, due to the fact that cadmium ammonium sulphate is 
formed. It is best prepared by digesting freshly precipitated cadmium 
hydroxide in ammonium sulphate solution, filtering, and evaporating to 
crystallisation. 

Zine ammonium sulphate is formed when zine hydroxide is subjected 
to similar treatment. A. W. C. 


Variations in the Composition of Red Lead. By Duranp 
Woopman (J. Amer. Chem. Soc., 1897, 19, 339—341).—The author 
finds that the actual amount of red lead in different samples of this 
substance varies from 41 to 92 per cent. The large amount of lead 
monoxide sometimes present is easily separable by the lead acetate 
treatment, and has therefore no part in the chemical constitution of 
red lead ; it appears to be simply an admixture and forms a measure of 
the incompleteness of the roasting or oxidising process. A. W. C. 


Correction [Lead Iodide]. By Witper D. Bancrort (J. Physical 
Chem., 1897, 1, 786).—Lead iodide has been alluded to in the author’s 
paper and that of Talmadge (this vol., ii, 64, 72) as crystallising with 
2 molecules of water, but this, as pointed out by Roozeboom, is 


incorrect, as lead iodide crystallises from water in the anhydrous form. 
H. C. 


Colloidal and Crystalline Copper Hydroxide. By Jacosus 
M. van BemMELten (Chem. Centr., 1897, i, 279; from A. néer., 30, 
1—24).—By precipitating dilute solutions of copper sulphate with 
dilute alkalis and washing quickly, according to Spring and Lucion’s 
directions (Abstr., 1893, ii, 210), blue or green precipitates of the 
hydroxide are obtained from which the whole of the water is only with 
difficulty expelled. Measurements of the vapour tension attained when 
the precipitate is kept over sulphuric acid of various concentrations, 
showed that water is continually given off until the composition of the 
hydroxide corresponds with the formula Cu0,H,O. There is 10 
change in the continuity of the curve obtained by plotting out the 
results, which would indicate the existence of a hydroxide, CuO,2H,0, 
as assumed by Spring and Lucion, although this second molecule of 
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water is somewhat obstinately retained by the precipitate. The 
process is not reversible, for although the dehydrated precipitates take 
up water on exposure to moist air, the same states of hydration are not 
attained under like conditions of vapour tension as in the former 
process. The fact that the speed of dehydration cannot be represented 
by a simple formula, is best explained by assuming that the water is 
held by the oxide or the hydroxide, CuO,H,O, by adsorption. The 
adsorbing substance, the hydroxide, CuO,H,O, gradually undergoes a 
molecular rearrangement, so that its capacity for adsorbing water is 
altered. Spring and Lucion have proved that such a change occurs 
even under water. The crystalline hydroxide prepared by Becquerel, 
Béttger, and others has the composition CuO,H,O, and is stable in 
presence of salts and at high temperatures. The author has prepared 
an amorphous hydroxide of the same composition, whose stability and 
power of retaining water are very similar to those of the crystalline 


hydroxide. E. W. W. 


Cuprous Sulphate. By J. ALexanpre Joannis (Compt. rend., 
1897, 25, 948—950).—When carbonic oxide is passed into a solution 
of cupric sulphate containing finely divided copper, or a sheet of 
platinum coated electrolytically with copper, the gas is slowly absorbed 
and the liquid becomes colourless. If now the solution is placed in a 
vacuum, it loses carbonic oxide (free from carbonic anhydride), and 
when the pressure of this gas in the apparatus falls to 2 or 3 mm., a 
pellicule of copper separates at the surface of the liquid and the 
liquid becomes blue. If carbonic oxide is again passed into the liquid, 
the copper gradually redissolves and the blue colour disappears. 

When carbonic oxide is passed into an ammoniacal solution of 
cupric sulphate containing finely divided copper, the solution becomes 
colourless, but comparatively little copper dissolves. The whole of 
the dissolved carbonic oxide cannot be extracted in a vacuum, but 
part remains in the liquid as ammonium carbonate. There is no 
separation of metallic copper, and the solution remains colourless. 
Even in absence of metallic copper, ammoniacal solutions of cupric 
sulphate are slowly decolorised by carbonic oxide, and then behave in 
the manner just described. It would seem that, in these cases, cuprous 
sulphate exists in the solution in combination with ammonia, whilst 
in the cases first described it exists in combination with carbonic 


oxide. C. H. B. 


Interaction of Hydrogen Sulphide and Copper Salts. By 
Joun B, Coprock (Chem. News, 1897, '76, 231—232. Compare Abstr., 
1896, ii, 562, and Brauner, ibid., 648)—The author has obtained 
cupric sulphide by adding a solution of copper sulphate acidified with 
nitric acid to a solution of hydrogen sulphide, but nevertheless admits 
that, under ordinary circumstances, cupric sulphide is not always 
obtained by the action of hydrogen sulphide on solutions of copper 
salts ; he, however, does not agree with Brauner’s view, that the 
precipitates consist of mixtures of cuprous and cupric sulphides, but 
regards them as belonging to the class of compound represented by 
Linder and Picton (Trans., 1892, 114) by the general formula 
nCuS,H,S. D. A. L. 
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Elementary Nature of the Substance called Cerium. By 
Gricorre Wyrovusorr and AvucusTE V. L. VERNEUIL (Compt. rend., 
1897, 125, 950—957).—The authors criticise the results of Schiitzen- 
berger and of Boudouard (this vol., ii, 164), and consider that the 
variations observed in the molecular weight of the oxides must be 
attributed to the presence of impurities. Cerium acetate, for example, 
is known to be completely precipitated by hydrogen peroxide. They 
also point out that a cerium which Boudouard found to have the atomic 
weight 91°8, yielded, on further treatment, two fractions with atomic 
weights of 93°8 and 92°2 respectively, both of which are higher than 
the original number. C. H. B. 


Analysis of an Iron Rail from an Unused Coal Mine. By 
Henry P. Tatpor and A. G. Woopman (J. Amer. Chem. Soc., 1897, 
19, 9—12).—The section of the cast-iron rail examined was taken 
from the Hub mine at Glace Bay, Cape Breton, where it had lain 
immersed in water for over twenty years; it had lost its initial 
density and strength, could be easily cut into fragments, and con- 
sisted of an inner core, grey, and very soft, and an outer core, which 
was black and relatively hard. The following analyses were made. 


| 
Loss on | Total | Total Total Total | Graphitic 


Sp. gr. \ignition.| iron. | silicon. | phosphorus. |sulphur.| carbon. 


Outer shell ...| 2° me 42°00 5°85 3°60 4°65 9°50 
Inner shell ...| 2° ‘ 38°10} 10°60 3°75 1°41 16°00 


Small amounts of manganese and aluminium were also found. 

No opinion is offered as to the probable combinations of the con- 
stituents, nor as to how the changes in composition have been brought 
about, but it is interesting to note that articles of steel and wrought 
iron exposed to the same conditions as this cast-iron rail had appar- 
ently suffered no change. A. W. C. 

An examination of the action of water of the Hub mine on cast- 
iron has been recorded by Durkee (Abstr., 1897, ii, 213). A. W. C. 


Salts of Ferric Acid. By Jupwie Mosssr (J. pr. Chem., 1897, 
[ii], 56, 425—437).—An account of these has already appeared 
elsewhere (Abstr., 1896, ii, 250). C. F. B. 


Fluorides, Fluoro- and Fluoroxy-salts of Cobaltammonium 
Compounds. By Arruro Miotati and G. Rossi (Real. Accad. Linc., 
1896, [v], 5, ii, 183—190 and 223—227).—Lweotcobaltic fluoride, 
Co(NH,),F,,3HF, may be obtained by treating luteocobaltic chloride 
with silver oxide or carbonate dissolved in dilute hydrofluoric acid and 
filtering, or by dissolving luteocobaltic chloride in hydrofluoric acid ; 
after concentration, the solution is precipitated by alcohol. It crystal- 
lises in small, yellow prisms, is very soluble in water, and although 
stable at 100°, loses 3HF at 105°. Determinations of its electrical con- 
ductivity in-aqueous solution at 25° show that the values of p are 
nearly the same as those for potassium hydrogen fluoride ; being some 
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what lower at low values of v and slightly higher at high values of v ; 
this slight abnormality is doubtless due to hydrolytic dissociation. 

Inteocobaltic fluoroborate, Co(NH,),F,,3BF,,HF, is prepared byadding 
a solution of luteocobaltic carbonate to a hydrofluoric acid solution of 
boric acid ; it can be recrystallised from water containing hydrofluoric 
acid, and is stable at 110—120°. 

Luteocobaltic fluosilicate, Co(NH,),F,,28iF,, is obtained by adding 
hydrofluosilicie acid to a solution of luteocobaltic carbonate or fluoride. 

Luteocobaltic fluorotitanate, 2Co(NH,),F,,3TiF,,2HF, prepared by 
adding a solution of luteocobaltic carbonate or fluoride to a hydrofluoric 
acid solution of titanic acid, can be crystallised from water containing 
hydrogen fluoride and loses this gas at 110°. After long preservation 
ina desiccator over sulphuric acid, it assumes the composition 

2Co(NH,),,3TiF,. 

Luteocobaltic fluoroxymolybdate, Co(NH,),F,,2Mo0,F,, is obtained by 
adding luteocobaltic fluoride to.a hydrofluoric acid solution of molybdic 
acid ; it is crystallised from dilute hydrofluoric acid, and loses weight 
at 110°. The analyses indicate a tendency to form a compound with 
hydrogen fluoride. 

Luteocobaltic fluoroxytungstate, Co(NH,),F,,2W0,F,, prepared in like 
manner, is stable at 110°. 

Luteocobaltic fluoroxyuranate is obtained by precipitating a solution 
of ammonium fluoroxyuranate with luteocobaltic fluoride ; it probably 
has the composition Co(NH,),F.,, U0,F,. 

Iuteocobaltic fluoroxyvanadate, 2Co(NH,),F,,5VO,F,,7HF, separates 
on adding luteocobaltic fluoride or carbonate to a hydrofluoric acid 
solution of ammonium metavanadate and is one of the least stable of 
this class of salts. 

The authors point out that a close analogy exists between the luteo- 


cobaltic salts, on the one hand, and the salts of the alkalis, on the other. 
W. J.P. 


Constitution of Inorganic Compounds. XI. Complex Cobalt- 
ammonia-compounds. By ALFRED WERNER (Zeit. anorg. Chem., 
1898, 16, 109—-166)—The insoluble sulphate (fusco-sulphate) obtained 
by Vortmann (Monatsh., 6, 412) by the oxidation of ammoniacal solu- 
tions of cobalt nitrate, is a mixture of two salts, oxodi-imido-octammine- 
dicobalt sulphate and hydrosulphatoimido-octamminedicobalt sulphate. 

[With Freperick Beppow].—Vortmann’s fusco-sulphate is most 
advantageously prepared as follows. Cobalt nitrate (150 grams) dis- 
solved in water (50 grams) is mixed with ammonia (500 grams), the 
solution gradually heated to boiling and at once filtered ; the filtrate 
is divided into 10 parts, which are placed in flasks and treated with a 
slow current of air as long as oxycobalt nitrate is precipitated ; the 
dark brown’ solution is allowed to remain 12 hours, and then filtered 
and acidified with dilute sulphuric acid. After a few hours, the pre- 
cipitate of fusco-sulphate and aquopentammine sulphate is separated by 
filtration and washed with water until all the aquopentammine sulphate 
8 removed. 200 grams of cobalt nitrate yield 7—7‘5 grams of fusco- 
sulphate, The yield, however, varies considerably in each experiment. 

Oxodi-imido-octamminedicobalt salts.—The chloride, 

O[NH:Co,(NH,),],Cl, + 6H,0, 
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is obtained by triturating Vortmann’s fusco-sulphate with concentrated 
hydrochloric acid, whereby it is separated into its two constituents, the 
above chloride remaining insoluble as a dark green powder ; the latter 
is dissolved in the smallest quantity of water, and the solution filtered 
into concentrated hydrochloric acid, when the salt crystallises in green, 
microscopic prisms. It is very easily soluble in water, decomposes and 
becomes brown when allowed to remain for a short time in neutral solu- 
tions, but is more stable in acid solution, and gives characteristic pre- 
cipitates with potassium ferrocyanide, sodium sulphate, sodium phosphate, 
potassium dichromate, and platinic chloride. The bromide, with 6H,0, 
obtained in a similar manner to the chloride, crystallises in microscopic, 
dark green prisms. The sulphate, O[NH:Co,(NH,),],(SO,),+6H,0, 
obtained by adding dilute sulphuric acid to a solution of the chloride, 
bromide, or nitrate, is a greenish-grey, microcrystalline precipitate, 
insoluble in water, but soluble in concentrated sulphuric acid, from 
which it is precipitated unchanged by dilution with water. The nitrate, 
with 2H,O, is obtained by treating Vortmann’s fusco-sulphate with 
concentrated nitric acid ; on diluting with water, a dark green solu- 
tion is obtained, and a violet-red, insoluble salt ; on mixing the aqueous 
solution with concentrated nitric acid, the nitrate is precipitated. It 
crystallises from acidified water in beautiful, dark green prisms, is very 
soluble in water, and decomposes in neutral solutions with evolution of 
ammonia and precipitation of cobalt oxide ; when heated at 100°, it 
does not give off its water of crystallisation. The nitrate, with 6H,0, 
obtained by precipitating a well cooled solution of the preceding salt 
with a small quantity of nitric acid, crystallises in silky, olive-green 
needles. When this nitrate is heated with an aqueous solution of 
ammonium carbonate, a dark brown salt is deposited, which has the 
composition of a basic tetrammine salt. It is sparingly soluble in cold 
water, easily so in warm water acidified with acetic acid, and crystal- 
lises in black, flat! prisms; a salt which is probably identical with this 
is obtained on treating the nitrate with ammonia. Imido-octammine- 
dicobalt chloride is obtained from the preceding green nitrate as 
follows. The green nitrate is warmed with a concentrated aqueous 
solution of sulphurous acid until it becomes red, the cold mixture is 
treated with a few drops of nitric acid, and the violet precipitate which is 
obtained is triturated with concentrated hydrochloric acid ; the product 
is then dissolved in water, the hot filtered solution mixed with con- 
centrated hydrochloric acid, warmed on the water bath for a short time, 
cooled, and mixed with an equal bulk of 90 per cent. alcohol. After 
being allowed to remain for 18 hours, the imido-octammine chloride 
separates as a dark red precipitate. 

[With Anton Basexut.]|—Hydrosulphatoimido-octamminedicobalt salts. 
—The nitrate, [NH:Co,(NH,),S0,H](NO,),, is obtained by treating 
Vortmann’s fusco-sulphate with fuming nitric acid, and, after allowing 
the mixture to remain for an hour, washing the violet precipitate with 
water, this operation being repeated three times ; the precipitate is then 
washed with water until the wash water becomes violet-red, and the 
product recrystallised from dilute nitric acid ; it cannot, however, be 
completely purified by this means. In order to obtain the pure salt, 
the crude product is converted into the nitrate chloride (described 
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below), dissolved in the smallest quantity of water, and precipitated 
with nitric acid ; it crystallises in small, violet leaflets, is only sparingly 
soluble in cold water, and decomposes when heated on the water bath, 
especially in the absence of free acid. The sulphuric acid contained in 
this salt cannot be detected by a direct method. The nitrate chloride, 
(NH:Co,(NH,),SO,H]|C],NO,, is obtained by dissolving the crude 
nitrate in hydrochloric acid on the water bath, filtering as quickly as 
possible, and cooling the filtrate with ice and salt, the crystalline 
product being washed free from acid with water and with alcohol, and 
dried on a porous plate over sulphuric acid. It crystallises in slender, 
microscopic, violet needles, easily soluble in water, and when warmed 
with hydrochloric acid and water is converted into the imido-octammine- 
dicobalt salt. The aqueous solution gives characteristic precipitates with 
several metallic salts. The sulphate, [NH:Co,(NH,),80,H]SO,,80,H, 
is obtained by heating the preceding chloride on the water bath with 
concentrated sulphuric acid as long as hydrogen chloride is evolved, and 
then pouring the mixture into ice-cold water ; it is a heavy, purple, 
microcrystalline powder, almost insoluble in water, decomposes when 
warmed with water, and has an acid reaction towards litmus. The 
bromide, [NH:Co,(NH,),SO,H|Br,, obtained by treating the nitrate or 
sulphate with hydrobromic acid, crystallises in silky, bright-violet 
needles ; the codide is a dark brown crystalline precipitate, obtained 
on adding sodium or potassium iodide to a solution of the nitrate 
chloride. 

Imido-octamminedicobalt salts.—The chloride, NH-:Co,(NH,),Cl, + 
5H,0, obtained by heating the chloride of the preceding sulphato-series 
with hydrochloric acid on the water bath and then precipitating with 
alcohol, crystallises in small, blood-red, lustrous prisms ; it dissolves 
slowly in cold, more readily in warm water, decomposes when heated 
at 100°, and gives characteristic precipitates with many metallic salts. 
It is also obtained by rubbing Vortmann’s fusco-sulphate with fuming 
hydrochloric acid and precipitating the clear solution with alcohol. 
The nitrate, with 1H,O, obtained by treating a solution of the chloride 
with silver nitrate, crystallises in long, microscopic, red prisms, is less 
soluble than the chloride, and decomposes in neutral aqueous solutions 
at 100°. The sulphate, with 3H,O, obtained by precipitating a solu- 
tion of the chloride with sulphuric acid, crystallises in microscopic, 
brownish-red leaflets, and is insoluble in water. The bromide, with 
5H,O0, obtained by treating the sulphate with hydrobromic acid, 
crystallises in dark, blood-red prisms, and is very similar to the 
chloride. 

Hydronttrito-imido-octamminedicobalt salts.—The nitrate, 
[NH:Co,(NH,),.NO,H](NO,), + H,0, 
is obtained by treating the oxodi-imido-octammine nitrate suspended 
in water and nitric acid with a concentrated solution of sodium nitrite, 
and recrystallising the product from dilute nitric acid; it is also ob- 
tained by treating the imido-octamminedicobalt nitrate in a similar 
manner. It crystallises in flat, orange-coloured needles, is precipitated 
from its aqueous solution by concentrated nitric acid or silver nitrate, 
and yields characteristic precipitates with many metallic salts. The 
chloride, with 1H,O, obtained by triturating the nitrate with concen- 
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trated hydrochloric acid, crystallises in rhombic tablets, is very soluble 
in water, and is precipitated by hydrochloric acid. The sulphate, with 
1H,0, which is quantitatively precipitated by adding dilute sulphuric 
acid to a solution of the nitrate or chloride, forms small, orange 
crystals, is insoluble in water, dissolves easily in concentrated sulphuric 
or hydrochloric acid, and is reprecipitated by dilution with water as 
sulphate or chloride respectively. 

Preparation of the Melanochloride.—Cobalt chloride (50 grams) dis- 
solved in boiling water (30 c.c.) is treated with ammonia (250 c.c. sp. 
gr. = 0 927), the mixture heated to boiling, and filtered ; the filtrate is left 
in basins for 24 to 36 hours, the red crystalline deposit filtered off, and 
the filtrate mixed with hydrochloric acid (150 ¢.c.) ; a yellowish-brown 
precipitate is obtained which is separated by filtration, and the dark 
violet filtrate is allowed to remain in a cool place for 6 hours, when a 
black, crystalline crust is formed ; this isa mixture of salts, consisting 
of dichloro-aquotriamminecobalt chloride, melanochloride, and the 
chloride of a new green salt. The last two salts are sparingly soluble, 
and are obtained as a grey residue when the mixture is treated with 
water ; the bulk of the grey salt is found in the brown precipitate 
obtained as mentioned above by the addition of hydrochloric acid, and 
is separated by washing this precipitate with water. When the grey 
mixture is treated with a hot solution of silver nitrate containing 
nitric acid, the filtrate, on cooling, deposits dark red crystals of the 
nitrate of the melano-series. From the mother liquor, a dark green 
nitrate is obtained which crystallises in large leaflets. 

[With Fr. Srermirzer.|}—Jmidohexamminedicobalt salts (melano- 
salts).—The nitrate, NH[{Co(NH,),(NO,),.],+4H.,O, prepared as de- 
scribed above, crystallises from water acidified with nitric acid in red, 
quadratic prisms. It yields a violet sulphate with concentrated sul- 
phuric acid, is not attacked by concentrated nitric acid in the cold, 
and is completely converted into the corresponding bromide and iodide 
by hydrobromic or hydriodic acid respectively. The chloride, obtained 
by precipitating an aqueous solution of the nitrate with hydrochloric 
acid, is a lustrous, greyish-black powder only very sparingly soluble 
in cold water and has an acid reaction; it dissolves in warm water, and 
when the solution is heated decomposes, cobalt hydroxide being pre- 

cipitated. It reacts very easily with silver nitrate, nitrite, and 
sulphate, yielding the corresponding salts. The bromide is a fine, 
dirty green powder, sparingly soluble in cold water and decomposed 
by warm water ; the iodide is a bright brown powder, and is very similar 
to the bromide. 

Hydronitrito-imidohexamminedicobalt salts.—The chloride, 

[NH:Co,(NH,),HNO,]Cl, + H,0, 
is obtained by heating the preceding imidohexammine chloride, dis- 
solved in dilute hydrochloric acid, with sodium nitrite ; the filtered 
solution is then mixed with an equal volume of concentrated hydro- 
chloric acid and boiled, when the salt is deposited in brownish-red 
leaflets. E. C. R. 


Constitution of Cobalt, Chromium, and Rhodium Bases. By 
Sorus M, Jorcensen (Zeit. anorg. Chem., 1898, 16, 184—197).—Baste 
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diaquotetramminecobalt sulphate, Co(NH,),(OH,),*OH*SO,, is obtained 
by dissolving the chloraquotetrammine sulphate in ammonia, and then 
precipitating with 95 per cent. alcohol, and alsc in a similar manner 
from diaquotetrammine cobalt sulphate. It crystallises in small, red 
tablets, does not give up its water when dried over sulphuric acid, but 
loses 1H,O when heated at 100°, and is converted into the anhydro- 
salt, which again takes up 1H,O when treated with water or when 
allowed to remain exposed to the air, yielding the hydroxyloaquotetram- 
mine sulphate. Basic diaquotetramminecobalt sulphate dissolves some- 
what sparingly in water and yields a faintly alkaline solution, which 
becomes strongly alkaline after a time, owing to the evolution of one- 
eighth of its ammonia ; it then deposits blackish-brown crystals of the 
anhydrobasic tetramminediaquodiamminecobalt sulphate. The basic 
diaquotetrammine sulphate, which is easily soluble in dilute hydro- 
chloric acid, gives the characteristic reactions for diaquotetrammine 
salts ; when warmed with hydrochloric acid, it is completely converted 
into the chloraquotetrammine chloride. After drying at 100°, it is 
almost insoluble in water and dilute hydrochloric acid, and when 
warmed with the latter yields chloraquotetrammine chloride. 
Anhydrobasic tetramminediaquodiamminecobalt Salts.—The chloride, 
OH: Co[Cl(NH;),(OH,),|*O*CoCl:(NH,),Cl, is obtained by dissolving 
chloraquotetrammine chloride in dilute ammonia, and after allowing the 
mixture to remain in a closed flask for 24 hours, precipitating it with 
95 per cent. alcohol ; it crystallises in small, hexagonal tablets which 
are deep violet and almost black, it is easily soluble in water, but 
after a time the solution decomposes, a dark grey, amorphous pre- 
cipitate being formed. The freshly prepared solution yields character- 
istic precipitates with many metallic salts. When boiled with water, 
it does not give off oxygen, and is not therefore an oxycobalt salt. It 
is decomposed when gently warmed with hydrochloric acid (1:1) and 
yields chloraquotetrammine chloride, cobalt chloride, chlorine, am- 
monium chloride, and water ; this decomposition is analogous to the 
decon position of rhodosochromium chloride. When heated with a 
mixture of hydrochloric acid (2 vols.) and water (1 vol.), it is almost 
completely converted into the praseochloride. The sulphate can be 
obtained by treating chloraquotetrammine sulphate with ammonia or 
sodium hydroxide, by treating the chloride with ammonium sulphate or 
by treating the diaquotetrammine sulphate with ammonia. It crystal- 
lises in lustrous, black, rhombic tablets, is very sparingly soluble ir 
water, and when dried in the air contains 5H,O, which it loses over 
sulphuric acid ; ‘no further loss takes place on heating at 100°, and the 
dry salt, when treated with water, again takes up 5H,O without the 
slightest alteration in appearance. When warmed with dilute sulphuric 
acid, it evolves oxygen, and it can oxidise a quantity of oxalic acid cor- 
responding to 1 atom of oxygen for 1 molecule of the salt. The nitrate 
crystallises in microscopic, brown needles; the dithionate, platino- 
chloride, and fluosilicate, are also described. E. CO. R. 


Hlectrolytic Deposition of Nickel. By Fritz Forrster (Zeit. 
Elektrochem., 1897, 4, 160—165).—Tough, lustrous deposits of 
nickel of any thickness can be obtained by the clectrolysis of aqueous 
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solutions of the sulphate or chloride at temperatures between 50° and 
90°; the deposition is most easily effected from neutral solutions of 
the sulphate, which may contain from 30 to 100 grams of nickel per 
litre. The impure nickel anodes are enveloped in parchment paper to 
retain the insoluble impurities and the electrolyte stirred by air or 
carbonic anhydride. Lustrous deposits, varying in colour from light 
grey to tin-white, are obtained with current densities between 0°5 and 
2°5 ampéres per sq. dem., but the results are better with the higher 
current density. With a cathode between two anodes about 4 cm. 
from it and a current density at the cathode of 1‘5 ampére per sq. dem. 
the E. M. F. required is 1 volt at 60°. Of the impurities contained in 
the nickel anodes, carbon, silicon, copper, and manganese are entirely 
absent from the deposited metal, which, however, contains iron and 
cobalt inmearly the same proportions as the original, unrefined material. 
Special exneriments showed that iron and cobalt are deposited some- 
what more readily than nickel, a result not in accordance with previous 
determinations which show iron and cobalt in solutions of their 
sulphates to be slightly more electro-positive than nickel. Iron and 
cobalt may be quantitatively separated from nickel by the electrolysis of 
an alkaline solution containing a tartrate, the nickel remaining dis- 
solved. Pure iron is deposited readily in coherent, compact form from 
a solution of ferrous sulphate containing 10 grams of iron in 100 c.c. 
at 80°, with a current of 2 ampéres per sq. dem. ; the process is, how- 
ever, soon brought to an end by the formation of basic ferric salts. 

A solution of nickel chloride containing 5 to 12 grams of nickel and 
0°25 gram of hydrochloric acid in 100 c¢.c. gives similar results to the 
sulphate. Temperatures from 50° to 90° and current densities from 
0'7 to 3 ampéres per sq. dem. are used, the best results being obtained 
with the higher temperatures and current densities. Organic materials 
cannot be used to surround the anode; a piece of linen was used in 
one experiment, and a dark grey, brittle deposit obtained of about one- 
half the weight expected and containing 0°6 per cent. of carbon. The 
solution had a caramel-like smell, owing to organic materials, similar 
to those observed by Coehn in the electrolysis of strong sulphuric acid 
with carbon electrodes, having passed into it. It is probable that the 
commercial electrolytic nickel is obtained by a process similar to those 
described above. 

The deposition of nickel from a solution of the chloride, using carbon 
anodes, yielded, at first, good results. The yield of metal, however, 
soon fell off, dark coloured, carbonaceous masses appearing at the 
cathode, and the solution assuming the caramel-like smell above 
referred to. The carbon used was the ordinary pressed carbon ; 


possibly better results would be obtained with lead peroxide anodes. 
T. E 


Atomic Weight of Nickel. By Turopore W. Ricwarps and 
Auterton 8. Cusuman (Zeit. anorg. Chem., 1898, 16, 167—183).—The 
authors have calculated the atomic weight of nickel from the ratio of 
silver and silver bromide to nickel bromide. Nickel bromide is pre- 
pared by heating finely divided nickel at a red heat in a current of 
dry bromine vapour, and then subliming the product at a bright red 
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heat ; the sublimed bromide is insoluble in cold water, but dissolves 
in hot water, and when free from oxide yields a clear solution, 
which does not give off bromine even when boiled. The sp. gr.= 4°64. 
The bromide is obtained quite free from oxide by subliming it in a 
porcelain tube in a current of dry nitrogen and hydrogen bromide, 
but special precautions have to be taken to exclude oxygen and 
moisture. The nickel employed in these experiments is purified as 
follows. The acid solution is subjected to a fractional precipitation 
with hydrogen sulphide and the nickel sulphide is extracted with 
dilute hydrochloric acid, washed, dissolved in hot concentrated hydro- 
chloric acid, evaporated to dryness, and the residue dissolved in water ; 
any cobalt which may be present is then separated by fractional precip- 
itation of the solution with sodium hydroxide. The nickel oxide is 
dissolved in hydrobromic acid, converted into the ammonia compound 
NiBr,,6NH,, and this, after recrystallisation, decomposed by boiling 
with water, the resulting nickel oxide being reduced to nickel in a 
current of dry ammonia. The nickel is then converted into bromide 
by the above method and sublimed. Another sample of nickel ob- 
tained by the Mond, Langer and Quincke process was purified by 
fractional electrolysis. 

The analysis of the pure bromide is effected as follows. The sample 
is dried by heating at 400° in a current of nitrogen and hydrogen 
bromide, allowed to cool in a current of dry nitrogen, and the nitrogen 
displaced by dry air. The method of weighing and the apparatus 
employed are similar to those which the authors employed for weighing 
magnesium chloride when determining the atomic weight of magnesium. 
The weighed sample of bromide is dissolved in an Erlenmeyer’s flask 
in warm water, precipitated with the calculated quantity of silver 
nitrate, and the exact point of precipitation determined in the usual 
way by means of N/100 solutions of silver nitrate and hydrogen 
bromide ; a slight excess of silver nitrate is then added, and the 
precipitate of silver bromide separated and weighed. 

The first series of seven experiments gave as the atomic weight 
Ni=58°680. The second series of seven experiments gave Ni= 58-690. 
The third series of seven experiments gave Ni=58°691. (O=16-00; 
Ag=107°93). When O=15°88, the mean of the results gives 
Ni=58°25, E. C. R. 


Chromium Sulphide and Sulphochromites [Thiochromites]. 
By R. Scunewer (J. pr. Chem., 1897, [ii], 56, 401—424). — Potassium 
thiodichromite, K,Cr,S,,is obtained by fusing potassium chromate (1 part) 
with potassium carbonate (24 parts) and sulphur (24 parts) for 20 minutes 
at a bright red heat, allowing the mass to cool slowly, and washing it 
thoroughly but rapidly with cold water. It forms reddish to bluish- 
grey hexagonal plates with metallic lustre, and has a sp. gr. = 2°77 at 
15°. When four times as much chromate is used in proportion to the 
carbonate and sulphur, or a weight of chromium hydroxide equal to 
this, a grey powder is left instead of crystals; prolonged washing of 
this powder with hot water leaves pure chromium sulphide, Cr,S,, as 
Berzelius stated long ago. Potassium thiodichromite is stable in air ; 
it loses potassium sulphide slowly when it is washed with water; at a 
red heat in a current of hydrogen, it loses one seventh of its sulphur, 
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leaving a steel-blue compound, K,Cr,S,, which retains the crystalline 
form of the thiodichromite ; when heated in air, it loses sulphurous 
anhydride, chromium oxide and potassium sulphide remaining ; aqueous 
potash and ammonia have little action on it; nitric acid and aqua 
regia decompose it with liberation of sulphur ; hydrochloric acid con- 
verts it (in the absence of air), without evolution of hydrogen sulphide, 
into bluish-grey thiodichromic acid, H,Cr,S,, which retains the form of 
the original crystals, decomposes into H,S + 2Cr,S, when it is heated 
in a current of carbonic anhydride, and is very unstable in air, with 
the oxygen of which it reacts, forming H,O + Cr,S, ; the last substance 
loses one-seventh of its sulphur when it is heated in an atmosphere of 
carbonic anhydride, and leaves very pure chromium sulphide, Cr,S,. 
Sodium thiochromite, Na,Cr.S,, is obtained by fusing potassium 
chromate (1 part) with sulphur (30 parts), sodium carbonate (15 parts), 
and potassium carbonate (15 parts); it forms small, thin crystals, 
light grey in colour with a shade of brown, and having a metallic to 
adamantine lustre ; its sp. gr. =2°55 at 15°. In its reactions it re- 
sembles the potassium compound described above, except that the very 
unstable thiochromic acid, formed when it is heated with hydrochloric 
acid in the absence of air, has the composition H,Cr.S,, and the com- 
pound left when this oxidises in the air, or when sodium thiochromite is 
treated with hydrochloric acid in the presence of air, has the composi- 
tion Cr,S,. Anextremely convenient method of preparing purechromium 
sulphide, Cr,S,, is to treat sodium thiochromite with dilute hydrochloric 
acid and heat the well-washed product in a current of carbonic 
anhydride. By shaking sodium thiochromite, suspended in water, 
with dilute solutions of silver nitrate, lead nitrate, and very faintly 
ammoniacal copper nitrate, silver, lead, and copper thiochromites, 
Ag,Cr,8,, PbCr,8,, and CuCr,S,, were prepared ; these are dark brown 
to black, and retain the form of the original sodium salt in the 
case of the silver and copper compounds ; they are not acted on by 
water or hydrochloric acid, but nitric acid or aqua regia decomposes 
them with liberation of sulphur. C. F. B. 


Oxides of Tungsten. By En. D. Dest (J. Amer. Chem. Soc., 
1897, 19, 213—242).—By the action of sulphuric acid on metallic 
tungsten under varying conditions, oxides of the formule WO, W,0,, 
W,0,, and W,O, have been obtained; they are all blue substances, 
and the oxide W,O, precipitates silver in brilliant scales from silver 
nitrate solution, and is decomposed by alkalis into metallic tungsten 
and a soluble tungstate. 

Sulphurous acid acts on tungsten with production of the oxide 
W,0,,, and reduces tungstic acid, but the lower oxides so formed are 
exceedingly unstable. The oxide W,0,, obtained by heating am- 
monium metatungstate to a bright red heat, or by fusing tungstic 
acid with potassium iodide, is a beautiful, purple substance with 
yellow, metallic lustre ; it is insoluble in acids and alkalis. 

When tungstic acid is heated in an atmosphere of ethylene, a blue 
substance is formed, which, on heating, becomes rapidly oxidised to 
yellow tungstic acid, the weight of which is the same as that of the 
blue substance before ignition. 
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Tungstic acid is reduced to the metal by fusion with sodium, 
potassium, or magnesium, or with potassium chloride or bromide ; 
with ammonium chloride, a black oxynitride of variable composition 
is formed, and with potassium cyanide a black oxynitride, W,N,0.. 
In the last-named experiment, if the temperature is raised very high, 
metallic tungsten is obtained as bright, silver white globules. 

On heating tungstic acid in an atmosphere of cyanogen, an oxy- 
nitride, W,N,0,,, is produced. 

Tungstic acid is insoluble in concentrated or dilute sulphuric acid 
hot or cold, whereas molybdenum trioxide is very rapidly dissolved, 
thus affording a means of separating the two metals. A. W. C. 


“The so-called Selective Action” of Potassium Cyanide for 
Gold. By Wittram A. Dixon (Chem. News, 1897, '76, 281—282).— 
The author regards the term “ selective action” as inappropriate, and 
points out that in the treatment of ores with solutions of cyanide, 
the cyanide dissolves the free metal, which is generally gold, so long as 
free oxygen or its equivalent is present, and subsequently any remain- 
ing cyanide attacks the compounds of the base metals; hence, when 
comparatively much cyanide and little oxygen is present, as in strong 
cyanide solutions, much base metal and little gold is dissolved, but 
in dilute cyanide solutions the conditions are reversed, and so also is the 
result, so that much gold and but little base metal pass into solution. 
Referring to the term “cyanicides,” the author regards it only as 
applicable to substances that decompose cyanides, and not to substances 
that simply render them passive ; iron, for instance, as ferric sulphate, 
destroys cyanides, but in the form of potassium ferrocyanide is 
stated to dissolve gold in the presence of oxygen in accordance with the 
reaction 6Au+2K,FeCy, + 20, +H,O=6AuKCy, +2KHO ae 


Preparation of Ammonium and Potassium Platinobromides. 
By Georces Méxer (Compt. rend., 1897, 125, 1029—1032).—Platinum, 
even when finely divided, is not attacked by fused ammonium sulphate, 
nor appreciably by alkali bromides, between 250 and 350°. On the other 
hand, the metal is rapidly attacked by a mixture of ammonium sulphate 
with ammonium bromide or potassium bromide, with formation of red 
ammonium platinobromide, which is readily separated because it is in- 
soluble in ammonium salts. It crystallises from a hot solution in cubo- 
octahedra with the octahedral faces highly developed, but when deposited 
from a cold solution the cubic faces are by far the more prominent. 

With ammonium chloride in place of bromide, the results are in- 
definite and unsatisfactory ; with ammonium or potassium iodide, iodine 
is liberated. Potassium sulphate and bromide attack platinum in a 
similar way, but the yield is bad ; and this is true also of mixtures of 
the sulphate and chloride. Ammonium sulphate decomposes potassium 
platinobromide and converts it into the potassium salt. C. H. B. 


Additive Compounds of Potassium Platonitrite. By Arturo 
Miotat1 (Real. Accad. Linc., 1896, [v], 5, ii, 355—360).—Potassium 
platonitrite slowly combines with dry, liquid nitric peroxide, yielding a 
green, additive compound of the composition K,Pt(NO,),,N,0, ; the 


232 ABSTRACTS OF CHEMICAL PAPERS. 


presence of a trace of water, and, therefore, of nitrous acid, causes the 
combination to occur very rapidly. The additive product is stable ina 
vacuum over calcium chloride, but not over sulphuric acid. At 150°, it 
yields a red compound, which gives a colourless solution in water, but 
is again obtained red on evaporation; the red compound is perhaps 
identical with Véze’s product, obtained from the platonitrite and sul- 
phuric acid. The green substance reacts violently with water, yielding 
the white hydrate of potassium platonitrite ; the reaction with am- 
monium hydrate is more violent, and yields platososemidiammine nitrite, 
Pt(NH,),(NO,), we oe 

A green substance of the composition K,Pt(NO,),,HCl is obtained by 
treating potassium platonitrite with cooled concentrated hydrochloric 
acid; on heating at 150°, it turns red, and on dissolving in a little 


water and evaporating, potassium monochloroplatonitrite is obtained. 
W. J. P. 


Mineralogical Chemistry. 


Antimony in Bolivian Tin Ores: Volumetric Estimation of 
Antimony. By Ferpinanp Gautier (Actes Soc. Sci. Chili, 1897, 7, 
74—76).—It is argued that the antimony associated with cassiterite 
in Bolivia must be present as antimonic acid and not as sulphide (this 
view is, however, quite incorrect (compare this vol., ii, 121)]. Antimony 
is estimated volumetrically by oxidising with potassium permanganate, 
and then estimating, with sodium thiosulphate, the iodine which is 
liberated (in an acid solution) according to the equation SbCl, + 5KI= 
I, + SbI, + 5KCL. L. J.S8. 


Cohenite in the Telluric Nickel-iron of Niakornak, Green- 
land. By Emm W. Conen (Meddelelser om Grinland, 1897, 15, 
293—330).—An iron carbide, Fe,C, has been described, and named 
chalypite, from the telluric iron of Niakornak, near Jakobshavn in 
north Greenland, but since cohenite, Fe,C, has recently been deter- 
mined in the very similar iron of Ovifak (this vol., ii, 83), it seemed 
probable that chalypite would probably be identical with cohenite. 

This iron carbide was isolated from 50°2847 grams of iron by the 
action of dilute hydrochloric acid; the nickel-iron dissolved more 
quickly than meteoric irons ; and there was a strong smell of hydro- 
carbons, but not of hydrogen sulphide. The material thus isolated 
(52°18 per cent.) consists of greyish-black, crystalline aggregates with 
good cleavage; analysis gave the results under I, agreeing with 
(Fe,Ni,Co) :C=3-084:1. The portion soluble in the dilute hydro- 
chloric acid (46°53) gave analysis II, representing approximately the 
composition of the nickel-iron. The insoluble residue contained carbon 
(0°06 per cent.) with comparatively much copper sulphide, together 
with silicate grains, rust, &c. (1'23 per cent.). The bulk analysis of 
the iron gave III; previous analyses show variations from this. 
(Anal, I—ITI by O. Sjéstrém). 
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Fe Ni. Co. Cu C. ¥.. S. Residue. ‘Total. Sp. gr. 

I. 91°60 1:25 037 — 644 0°07 — trace 99°73 75124 
II. 97°03 2°09 0°71 002 — 0-11 0:04 — 100-00 _ 

III. 93°64 2°00 0°48 0°07 3°72 019 1:13 — 101°23 7:2704 


Fresh fractures of the iron show a granular structure; on etched 
surfaces, the resisting cohenite is seen as bright, irregular patches, and 
Widmanstitten figures were not observed. Iron sulphide was not 
seen, but its presence is shown by the analyses. The great hardness 
of the iron is due to the large amount of cohenite present. Embedded 
in the rust of the iron was a small fragment of ophitic diabase, which 
is quite different from the Ovifak basalt. L. J.S. 


Calcite with Organic Colouring Matter. By JoHAnnrs 
Fromme (Jahresber. Ver. Naturwiss. Braunschweig, 1897, 10, 104—113). 
—The nature of the colouring matter of allochromatic minerals, for 
example, quartz, calcite, fluorite, &c., is often difficult to determine, and 
in many cases is not known. The author has examined translucent 
calcite of a chestnut-brown colour from veins in weathered gabbro in 
Radauthal, near Harzburg, in the Harz. The material is crystalline, 
and partly in well-developed, acute rhombohedra (—4R). Iron and 
manganese are absent. When heated in a closed tube, the mineral 
emits a penetrating odour and gives off some water; when ignited, it 
yields a pure white lime, and from the weight of this is calculated 
99°15 per cent. of CaCO,, leaving 0°85 per cent. for other volatile 
That organic matter is present is also shown by the 


constituents. 
The colouring matter is not 


reduction of potassium permanganate. 


extracted from the powdered mineral by water, ammonia, alcohol, 


ether, benzene, &c. The calcite is completely dissolved in hydrochloric 
acid, with emission of an asphalt-like smell, frothing, and separation 
of brown flocks ; the filtrate is clear and of a wine-yellow colour. 

The brown, flocculent material agrees in all its characters with 
Berzelius’ apocrenic acid. When dry, it is blackish-brown and earthy ; 
it has an astringent taste, and is slightly acid to litmus. It is only 
slightly soluble in water, giving a yellow solution, but it is easily 
soluble in alcohol and alkalis. rom the ammonia solution, lime 
water precipitates the calcium salt as dark brown flocks. Nitrogen is 
absent, and in this it differs from humic and other acids. By dis- 
solving a large quantity of calcite, 0°2310 per cent. of apocrenic acid 
was obtained. The colouring matter in the yellow hydrochloric acid 
solution of the calcite was separated by dialysis, and on evaporating, 
another acid was obtained in the form of brownish-black flocks ; this 
is only sparingly soluble in water and alcohol, but readily in hydro- 
chloric acid and alkalis. It is present in the calcite to the extent of 
0°0135 per cent. 

Since these substances cannot be extracted from the calcite by 
reagents, they must exist in combination. From a solution of 
calcium hydrogen carbonate containing an ammonia solution of 
apocrenic acid, artificial crystals of calcite were obtained ; these are 
acute rhombohedra of a brownish-yellow colour, exactly like the 
natural mineral. L. J. 8. 

VOL. LXXIV. ii. 18 
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[Dolomite from the Transvaal.] By Freperick H. Haron 
(Quart. Journ. Geol. Soc., 1898, 54, 73—99).—In a paper on the geology 
of the Witwatersrand and other districts in the Southern Transvaal, 
the following analysis, by G. T. Prior, is given of crystalline dolomite, 


CaO. MgO. FeO. MnO. SiO, CO,+H,O. Total. Sp. gr. 
2961 19°71 1:35 1:18 O94 4669 99-48 2:88, 


This corresponds with CaCO,, 52°87 ; MgCO,, 41°39 , FeCO,, 2:17; 
MnCO,, 1:99 per cent. Another specimen was found to contain 2:8] 
per cent. of silica, and every variation appears to exist between dolo- 
mite and chert. Inthe weathered rock, the siliceous ribs stand in 
relief, giving the surface a wrinkled appearance, hence the name 
“elephant rock”’; the weathered surfaces are brown, owing to the 
separation of the manganese as wad. L. J. 8. 


Datolite from Radauthal. By Jonannes Fromme (Jahresber. Ver. 
Naturwiss. Braunschweig, 1897, 10, 170—174).—Veins of datolite 
occur in the gabbro of Radauthal, near Harzburg, in the Harz; it is 
massive with a granular structure, and is white, often with a greenish 
tinge. The mean of two analyses by Schwikkard is 

Al,O, and 
SiO,. B,O;. traces of Fe. CaO. H,0. Total. Sp. gr. 
37°65 = [20°36] 1:18 34°91 5°90 100°00 2:951 

When the aluminium is taken as replacing boron, this agrees closely 
with the usual formula, HCaBSiO, ; the existence of the isomorphous 
molecule, HCaAIlSiO,, corresponding with euclase, HBeAISi0O,, is 


therefore assumed. Full details of the method of analysis are given. 
L. J. 8. 


Quartz-barytes Rock from Salem, Madras. By Tuomas H. 
Houiann (Records Geol. Survey India, 1897, 30, 236—242).—This 
rock forms a network of veins, from mere strings to several feet across, 
in the pyroxenic and other gneisses near Alangayam in the Tirupatur 
taluk, Salem district, Madras Presidency. The average sp. gr. of the 
rock is 3°005, from which is calculated 69°2 per cent. of quartz, and 
30°8 of barytes ; small amounts of galena, pyrites, ilmenite, haematite, 
and limonite are also present. The quartz is white to grey, and forms 
an aggregate of interlocking crystals. The grey to pink barytes 
individuals are 2—3 inches across, and are sometimes bounded by 
crystal faces ; analysis of crystals gave 

Loss on 
BaSO,. CaSO, FeO ;,Al,03;. SiO, ignition. Moisture. Total. Sp. gr. 
94:15 4:01 0°93 0°63 0°26 0:04 100°02 4°30 


The low sp. gr. is due to the partial replacement of barium by 
calcium. This rock, which has the appearance of a pegmatite, is pre- 
sumably of igneous origin ; from the magma, the barytes has crystal- 
lised, as a rule, before the quartz. Such a mode of occurrence of 
barytes is unique. L. J. 8. 


{Hornblende from Ivrea, Piedmont.] By Frank R. van Horn 
(Tsch. Min. Mitth., 1897, 17, 409—414).—In a petrographical paper 


MINERALOGICAL CHEMISTRY. 235 


(pp. 391—420) on the norite and related rocks from the neighbourhood 
of Ivrea in Piedmont, the following analysis (I) of hornblende is 
given. This was isolated from a hornblende-gabbro, from Pavone, 
containing plagioclase (near bytownite), 33 ; hornblende, 27 ; diallage, 
20 ; hypersthene, 5; magnetite, 10, and green spinel, 5 per cent. ; the 
bulk analysis of the rock is given under II, also trace of P.O, ; 
sp. gr. =3°18. The brown hornblende has acleavage angle of 124° 18’, 
and an extinction angle on 0(010) of 15°; sp. gr.=3°22. The results 
of the analysis (I) agree approximately with the orthosilicate formula, 
R’,R",R’”,Si,O,, ; the mineral, therefore, resembles the syntagmatite 
of Vesuvius and Jan Mayen. 
Si0,. TiO, Al,0s. Fe,03. FeO. MnO. MgO. CaO. Na,O. K,0. H,O. Total. 


. 89°58 trace 14°91 4°01 10°67 trace 13°06 11°76 2°87 0°62 2°79 100°27 
. 89°84 0°08 19°71 7°73 8°89 trace 7°33 13°52 1°59 0°53 0°86 100°08 


L. J.S. 


Phosphatic Chert. By J. H. Kastiez, Jos. C. W. Frazer, and 
Geo. Suttivan (Amer. Chem. J., 1898, 20, 153—159).—The authors 
give analyses of thirty-nine samples of chert of the Lower Hudson 
formation, which are remarkable for the large percentage of phosphoric 
acid they contain. The average of the analyses is 1°684 per cent. 
P,O,, their range being from 0:179 to 3°5 per cent. P,O;. It thus 
appears that the chert contains from four to five times as much 
phosphoric acid as either the soil or limestone rock in the same locality. 

W. A. D. 


Talcose-schist from Canton Valais. By Tomas G. Bonnry 
(Geol. Mag., 1897, N.S., [iv ],4, 110—116).—In the schists near Zinal 
in the Val d’Anniviers, Switzerland, is a soft “‘ ovenstone” which is 
used for constructing stoves. The dominant tint of this stone is lead- 
grey, inclining to a dull lavender, and the structure is fissile, with 
greenish-white seams. From a microscopical examination, the minerals 
present seem to be tale and chlorite, with grains of magnetite and 
pyrites. Analysis of the rock by Miss E. Aston shows that it might 
consist of tale, tremolite, and a chlorite, in approximately equal 
amounts. 


Si0,, Al,05 Fe,03 FeO. CaO. MgO. NiO. CO, H,O. Moisture. Total. 
44°94 5°47 1°75 3°47 8°76 25°57 2°90 1°22 5°40 0°35 99°83 
Also traces of Cr,O,, MnO, and CuO ; sp. gr.= 2°90. Other specimens 
contained 0°5 and 0°25 per cent. of NiO; the water and carbonic 
anhydride also vary. The nickel seems to be present in this rock, as 
well as in various Alpine serpentines, as a silicate, possibly noumeite, 
and not as awaruite (Abstr., 1896, ii, 611). 

The examination of this rock confirms the view that a talcose-schist 
may be only a further stage in the alteration of a much crushed 


serpentine, or the third remove, at least, from a peridotite. 
L. J. 8. 


Rocks [and Felspar] from the Volcano Osorne, Chili. By 
Witty Brunns (Ber. naturforsch. Ges. Freiburg i. B., 1897, 10, 
201—214).—A description is given of a collection of rocks, comprising 


18—2 
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mainly felspar-basalts poor in olivine, from the volcano of Osorne, in 
south Chili. Porphyritic crystals of felspar from one of these rocks 
gave analysis I, corresponding with a bytownite, 4b,An,. The angle 
of optical extinction on the basal plane is 20°; sp. gr.=2°731. The 
crystals are often rich in zonally arranged enclosures, but for the 
analysis all impure material could be separated by the electromagnet, 
The bulk analysis of the rock is given under II; felspar, augite, 
magnetite, and brown glass are present. 

SiO, Al,0,  Fe,0, FeO. CaO. MgO. K,0. Na,O. Total, 
I. 48°52 32°01 0°63 — 1641 trace — 2°76 10033 
IL. 54°58 23°21 533 244 11°37 0°76 — 269 100°38 

L. J.S. 


Olivinite and Picrotitanite from Magnolia District. By 
Mitton C. WuitaKeR (Proc. Colorado Sei. Soc., 1898, Feb. 5, 14 pp.). 
—The granite of the Magnolia district in Boulder Co., Colorado, is 
intersected by a dyke of igneous rock ; the dark grey to purplish rock 
of this dyke contains serpentinous nodules, enclosing some olivine, 
magnetite, picroilmenite, garnet, calcite, chlorite, biotite, muscovite, 
and a zeolite. Analysis of material freed from garnet and picro- 
ilmenite gave the results under 1; sp. gr. = 2°73. It is probably an 
altered olivine rock. 


Si0,. TiO,. P,O;. CO,. Al,O3. Fe,03. FeO. CaO. MgO. K,O. Na,O. HO. Total. 
I. 22°07 0°34 0°60 8°77 11°86 4°67 3°35 10°48 25°39 3°64 3°29 5°61 100°07 
II. 0°53 51:92 — — — 12°82 23°70 — 12°05 — — 0°49 101°51 


The picroilmenite occurs in this rock as black, lustrous grains and 


nodules; sp. gr. = 4°44. The mean of two analyses by different 
methods is given under II; the ferrous oxide is possibly too low. 
This gives MgO,FeO,2TiO,, that is, an ilmenite rich in magnesia 
(compare this vol., ii, 122). L. J.S. 


Chemical Evidence for the Existence of Organisms in the 
Oldest Rocks. By Cuaries Catuaway (Proc. Liverpool Geol. Soc., 
1897, 8, 98—103).—Since limestones, graphite, apatite, iron ores, and 
even metallic sulphides may in some cases have been formed by organic 
agencies, it has sometimes been assumed that the presence of these in 
association with gneiss is evidence of the existence of organic remains 
in the oldest rocks. It is here pointed out that this reasoning is not 


sound, since these minerals can also be of igneous or of metamorphic 
L. J.5. 


origin. 

Spectrographic Analysis of Meteorites. By W. Nort Hartiey 
and Hue Ramage (Sci. Proc. Roy. Dublin Soc., 1898, N.S. 8, 
703—710).—The authors, who have previously made spectroscopic 
examinations of iron ores (Trans., 1897, 533), have now extended their 
observations to meteorites; irons, siderolites, and stones of 13 falls 
being examined. Lines of the following elements are identified, and 
measurements between wave-lengths 6000 and 3200 are given: 
calcium, iron, nickel, cobalt, chromium, gallium, lead, manganese, 
silver, copper, sodium, potassium, rubidium, and magnesium, The pro- 
portions of these vary to some extent in the different meteorites. 
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Copper, lead, and silver are common constituents, as is also the case in 
iron ores and manufactured irons. Gallium is present in all the irons 
but not in all the stones examined. Chromium and traces of manga- 
nese are present in the stones, but as a rule not in the irons. Meteoric 
iron differs from telluric iron in containing nickel and cobalt in con- 
siderable amount, whilst manganese is only present in traces. 

The olivine from an Atacama siderolite was found to contain sodium, 
potassium, magnesium, calcium, iron, nickel, chromium, copper, silver, 
lead, and traces of strontium and manganese. L. J.S. 


Water of the “Marzis” Spring near Geneva. By C. Rust 
(Arch. Sci. phys. nat., 1898, [iv], 5, 162—165).—Clear, colourless 
water from the “ Marzis” spring, at Plongeon, near Geneva, gave the 
following results on analysis: K,O, 0:00583 ; Na,O, 0°00879; HN,, 
traces ; MgO, 0:02638 ; CaO, 0°18310 ; Al,O, + Fe,O,, 000103 ; MnO, 
traces; SO,, 0°03376; P,O,, 0°00019; N,O,, traces; Cl, 0-00939 ; 
total CO,, 0°33685; SiO,, 0°01308; N, 0°01327; O, 0:00658; total, 
0°63825, in grams per 1000 c.c. ; sp. gr., 1000223 ; temperature, 9°15°. 
This forms a good table water, and closely resembles the medical 
water of the Cachat spring at Evian. L. J. 8. 


Comparative Examination of the Montecatini Chlorinated 
Waters. By Luier Luciani, Userto Durto, and D. Lo Monaco 
(Rend. Accad. Lincet, 1896, |v], 5, ii, 81—93. See this vol., ii, 244). 
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Peptic Digestion. By Witnetm Croner (Virchow’s Archiv., 1897, 
150, 260—271).—A number of experiments are recorded, the object 
of which is to discover the relationship between the amount of pepsin 
and hydrochloric acid which will produce the most efficient digestion 
of albumin. The amount of pepsin should be over 0°1 per cent., and 
of hydrochloric acid between 0°05 and 0°1 per cent. W. D. H. 


Influence of Alcohol on Digestion. By Russet H. Currrennven, 
Larayette B, Menpex, and Homes ©. Jackson (Amer. J. Physiol., 
1898, 1, 164—209).—On the introduction of alcohol or alcoholic 
beverages into the mouth in dogs and men, the flow of saliva is transi- 
torily increased ; and on its introduction into the stomach, the 
gastric secretion is increased in quantity, acidity, and proteolytic 
activity. Alcoholic drinks retard the activity of digestive fluids, 
but in the living animal this is counterbalanced by the increased 
secretion of the juices mentioned, as well as by the rapid absorption 
of the alcohol given ; experiments with test meals, with and without 
alcohol, gave practically the same results. There is little or no direct 
influence on pancreatic or intestinal juices. W. Dz. 4H. 
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Inversion of Cane-sugar in the Stomach. By S. J. Ferris 
and Grawam Lusk (Amer. J. Physiol., 1898, 1, 277—281).—The 
inversion of cane sugar that occurs in the stomach is very consider- 
able, and is due to the hydrochloric acid present. Thus, in the stomach 
of a living rabbit, 90 per cent. was inverted in six hours and a half ; 
this is even greater than the inversion that occurred in a beaker, 
using 0°2 to 0°3 per cent. hydrochloric acid, and is probably due to the 
continual movement of the gastric contents. W. D. H. 


Influence of Borax and Boric Acid on Nutrition. By Russet. 
H. CuirrenDEN and Wiiiiam J. Gres (Amer. J. Physiol., 1898, 1, 
1—39).—Doses of borax up to 5 grams, even when continued for 
some time, have no effect on the nutritional changes of the body. 
Larger doses (5 to 10 grams daily) increase proteid metabolism, and 
larger amounts of nitrogen, sulphuric acid, and phosphoric acid are 
excreted in the urine. 

Boric acid up to 3 grams daily has no effect. In larger doses, borax 
retards the assimilation of proteid and fatty food, whilst with very 
large doses there is a diarrheic tendency. 

Borax decreases the volume of the urine, and, passing as such into 
this excretion, raises its specific gravity and renders it alkaline. Both 
borax and boric acid are rapidly eliminated, and so no cumulative 
action can result from their daily use. They have no influence on 
putrefaction in the intestine. W. D. H. 


Metabolism during Inanition. By Jonan E. Jonansson, E. 
LANDERGREN, Kxias Sonpin, and Ropert A. A. TicersteptT (Chem. 
Centr., 1897, i, 180—181 ; from Skand. Arch. f. Physiol.,'7, 29).—The 
experiments made on a man lasted nine days, five of which were 
hunger-days. The intake and output, including those in the lungs, 
were estimated. The average loss of weight per diem during hunger 
was 1:48 per cent. (Cetti, 1:54, Succi, 0°83). W. Dz. iH. 


Metabolism in Fatty Degeneration. By Granam Lusk (Proc. 
Amer. Physiol. Soc., 1898, 5—6; Amer. J. Physiol., 1).—The proteid 
molecule may yield 60 per cent. of dextrose in metabolism. Hence 
the large yield of sugar produced by phloridzin in starving animals. 
Experiments on dogs in which acute fatty degeneration had been 
produced by phosphorus poisoning, show that no sugar is present, 
and on giving phloridzin no excess of sugar is eliminated ; either, 
then, the sugar is burnt as soon as it is formed, or it is converted into 
another substance. The former alternative is improbable on account 
of the high proteid metabolism, for its oxidation would reduce proteid 
metabolism ; it is therefore probable that the sugar is converted into 
another substance, namely, the fat which appears within the cells of 
the body. W. D. a. 


The Role of Sugar in Animal Metabolism. By NartHan 
Zuntz (Chem. Centr., 1897, i, 248 ; from Du Bois Reymond’s Archiv., 
1896, 538).—The paper combats the view advanced by Seegen and 
Chauveau, that sugar is the chief source of muscular energy. Fat, 
and a portion of the proteid, acts similarly. There is no evidence 
that the fat is transformed into carbohydrate before it is capable of 
utilisation in this way. W. D. H. 
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Muscular Work and Glycogen. By Josur Sreecen (Chem. 
Centr., 1897, i, 247 ; from Du Bois Reymond’s Archiv., 1896, 383, 407 ; 
511—523).—A further contribution to a much debated subject. Ex- 
periments on dogs show that with muscular work the- muscular 
glycogen diminishes, but only sufficiently so to account for from 
3 to 11 per cent. of the work done. Sugar is regarded as the main 
source of energy, and this view is not regarded as antagonistic to 
Pfliiger’s. W. D. H. 

The Sugar-yielding Substances of the Body. By FERDINAND 
BLUMENTHAL (Chem. Centr., 1897, i, 938; from Berlin. klin. Woch., 34, 


245—248).—The artificial production of sugar from albumin is stated 


to be probable, but not proved. Various nucleo-proteids, however, 
W. D. H. 


yield pentuse. 


Hepatic Glycogenesis. By Freprerick W. Pavy (J. Physiol., 
1898, 22, 391—400).—A further contribution to the discussion which 
has arisen between the author and D. Noél Paton. The evidence, both 
a priort and experimental, is regarded as being in favour of the ferment 
theory of the post-mortem change of glycogen into sugar, and against 
that edvanced by Paton that the change is a ‘vital’ one due to an 
exaggeration of the katabolic side of metabolism. W. Dz. H. 


Papain-proteolysis. By Russert H. Currrenpen, LaFayette B, 
Meng, and H. E. McDermort (Amer. J. Physiol., 1898, 1, 255—276). 
—Certain recent ‘writers have stated that papain digestion does not yield 
true peptone, but the present experiments show that, although different 
preparations of papain vary in activity, the majority are energetic, and 
produce, as Martin showed, large quantities of proteose, especially 
deuteroproteose, and relatively a very large amount of true peptone. 
When injected into the circulation, these substances produce the usual 
physiological effects on blood-pressure, coagulability of the blood, and 
urinary secretion. When the deuteroproteose is injected, it appears 
if the kidneys are active, in the urine partly as such, partly as true 
peptone. This confirms a previous observation of Neumeister’s. 


W. D. iH. 


Absorption of Iron in the Intestine in its Relation to Blood- 
formation. By M. Crorrra (Chem. Centr., 1897, i, 393—394 ; from 
Arch. exp. Path. Pharm., 38, 161—174).—The absorption of the iron 
in ferratin natr. sol., in loops of a dog’s small intestine amounts to 
from 19 to 23 per cent. The amount of iron in the liver is greater 
when organic compounds of iron are given; it is considered probable 
that inorganic compounds must be first converted into iron albuminate 
before absorption is possible. No increase in the hemoglobin of the 
blood was found. W. D«. H. 


Origin and Properties of Lymph. By Leon Asuer and A. G, 
Bansira (Zeit. Biol., 1898,36,154—239).—The blood-vessels normally 
absorb a part of the tissue-juice. The lymph carries toxic products of 
metabolism, which, however, are capable of change, and thus of future 
use to the organism ; lymph is not qualitatively the same as blood 
plasma, but is largely a product of the work of the organs, and when 
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injected into the blood stream it produces certain characteristic effects. 
In the salivary glands, when secretion occurs, there is not only a change 
in the blood-vessels, but the flow of lymph is increased. Increased 
work of the thyroid increases the lymph flow from that organ. On 
pure proteid diet, the flow of lymph in the thoracic duct is increased ; 
the increase here was parallel with the increase of nitrogen in the 
urine, that is, with the work of absorption. 

Intravenous injection of crystalloid substances (like sugar) is only 
followed by increase of the lymph stream if there is simultaneously an 
increase in glandular activity. Intravenous injection of peptone 
causes an increase of the lymph formation by the liver, as Starling 
showed ; but there is at the same time an enormous (eight-fold) 
increase in the flow of bile. The secretion hypothesis of lymph 
formation thus receives strong confirmation. The increase of the 
lymph stream which occurs when the vena cava inferior is blocked is 
probably also due to increase in the work of the liver. 

A distinction must be drawn between “ nutrition fluid” and lymph. 
The fluids of the serous cavities, synovia, endolymph, perilymph and 
aqueous humor cannot be functionally reckoned as lymph. The 
“nutrition fluid” is a transudation from the blood, and the tissue 
cells play a part in regulating the transudation. By the work of tlie 
cells of the organs, katabolic products arise which alter the osmotic 
relationships of lymph and blood. Thechanges which the blood 
stream undergoes during the physiological work of the organs also 
take a share in determining the condition of the lymph stream. 

The lymphatic glands have the power of altering the katabolic pro- 
ducts brought to them by the lymph; these products form the normal 
stimulus to these glands, and one result is the formation of leucocytes. 
The leucocytes undertake the change in the katabolic products, so that, 
finally, the lymph once more resembles blood-plasma ; in other words, 
the lymph leaving the lymphatic glands on its way to the blood stream 
has certain differences from that contained in the different lymphatic 
channels to these glands. 


Similarity of Structural Changes Produced by Want of 
Oxygen and by Certain Poisons. By Sipney P. Bupaert (Amer. J. 
Physiol., 1898, 1, 210—214).—The visible changes of structure shown 
by certain protozoa (ameba, paramecium, &c.) when deprived of 
oxygen are described and figured ; these may be exactly reproduced 
by the action of certain poisons, such as potassium cyanide, This 
indicates either that these poisons prevent oxidation or that lack of 
oxygen produces toxic substances. Potassium cyanide reduces the 
resistance shown by paramecium to the entrance of water, and leads 
to the taking up of water probably by hastening molecular break- 


down, and so increasing the osmotic pressure within the cell. 
W. D. H. 


Reduction of Arsenic Acid by Juices of Organs. By B. Brxz 
(Chem. Centr., 1897, i, 394; from Arch, eap. Path. Pharm.,38, 259—265). 
—Arsenious acid in a weak alkaline solution is oxidised to arsenic 
acid by the fresh juice of the small intestine, of the spleen, and 
especially of the liver. The present research is directed to determine 
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whether any of the fluids of the body produce the opposite effect. The 
blood (of ox and calf) do so feebly, rabbit’s liver strongly. After 
feeding on arsenic acid, small quantities of arsenious acid are found in 
the urine. Fresh rabbit’s urine carries out the reduction -very feebly, 
muscular tissue not at all, and the living small intestine feebly. 


W. D. H. 


Salivary Secretion. By D. F. F. Grinsaum (J. Physiol., 1898, 
22, 385—390).—Heidenhain stated that the percentage of salts in 
saliva varies directly as the rate of secretion ; his own figures show, 
however, some discrepancies. In the present research, the submaxillary 
gland was made to secrete against resistance ; under these circumstances, 
less saliva is secreted and the percentage of salts in it increases. Hence 
there is decrease in the amount of work done, which is greater than 
the increase of work in consequence of external resistance, and a rise 
in the organic substances of the secretion. W. D. H. 


Composition of Human Saliva. By Russert H. CuHIrrENDEN 
(Proc. Amer. Physiol. Soc., 1898, 3—5; Amer. J. Physiol., 1).—Human 
saliva, although ordinarily alkaline to litmus or lacmoid, is acid to 
phenolphthalein. The alkalinity is therefore due to alkali phosphates, 
acid phosphates being also present. The average numbers show an 
alkalinity equal to 0:14 per cent. of sodium carbonate, and an acidity 
such that 1 gram of saliva requires 0°06 milligram of sodium hydroxide 
to neutralise it. Alkalinity, acidity, and amylolytic power are greater 
in saliva coming from glands after a long rest, that is, collected before 
breakfast, than in that secreted an hour after the meal. The increased 
amylolytic activity is not due to the salts, but to an increase in the 
organic substances (including the enzyme). Alcoholic drinks increase 
the amylolytic activity of saliva. W. Dz. H. 


Urine of Echidna aculeata. By Ricuarp NeuMEISTER (Zeit. 
Biol., 1898, 36, 77—81).—The urine from the Echidna was collected 
from the cloaca without contamination with feces, The animal is 
wholly carnivorous, and, contrary to expectation, its urine was found 
to be neutral in reaction, This animal has therefore the power, which 
is absent in the higher mammals, of being able to completely neutralise 
by ammonia the acid substances which originate from proteids. The 
urine contains no uric acid, and no alloxuric bases. Urea accounts for 
81:14 and ammonia for 6-98 per cent. of the nitrogen in the urine ; the 
remainder of the nitrogen is in some substance or substances not yet 
identified. 

The urine of the bull frog and of the crocodile, which were likewise 
kept on flesh diet, is also neutral or faintly alkaline. The same is true 
for the tortoise (Miiller and Magnus), but no details as to food are given. 
In a starving tortoise (Marchand), the urine was faintly acid. Nebelthau 
found the urine of the edible frog fed on worms to be faintly acid or 
neutral. W. D. H. 


Physiological Action of Normal Dinitriles. By Jean F. 
Heymans and Paut Masoin (Chem. Centr., 1897, i, 1240—1241 ; from 
Arch. Pharmacodynamie, 3, Heft 1 and 2).—The fatal doses of 
cyanogen, and of the dinitriles of malonic acid, of succinic acid, and of 
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pyrotartaric acid are given in respect to frogs, rabbits, dogs, and pigeons. 
Speaking generally, the dose rises with the molecular weight. Sodium 
thiosulphate is stated to be antagonistic to the dinitriles. 

W. D. iH. 


Physiological Action of Choline, Neurine, and allied Sub- 
stances. By Freperick W. Morr and Wiiiam D. HAL.isurton 
(Proc. Physiol. Soc., 1898, 34—35. Compare Abstr., 1897, ii, 222).— 
In a previous communication, it was shown that cerebro-spinal fluid 
removed from cases of brain atrophy (particularly from cases of general 
paralysis of the insane) produces_a fall of blood-pressure. The material 
in the fluid that produces this effect is not proteid, nor is it of inor- 
ganic nature, but is precipitable by phosphotungstic acid, and is there- 
fore probably alkaloidal. Dilute solutions of choline hydrochloride 
produce the same effect on blood-pressure. The related alkaloid neurine 
produces a different effect, a preliminary fall of pressure being usually 
followed by a marked rise. 

The present research shows that the substance in the cerebro-spinal 
fluid which produces the effect is choline, characteristic crystals of the 
platinochloride having been prepared from the fluid. 

The fall of blood-pressure which occurs is only partly of cardiac 
origin. There is slowing of the heart, but this is often not very 
marked, and as tracings with Barnard’s cardiometer showed, is accom- 
panied with an increased output. 

The main cause of the fall is vascular dilatation. This was investi- 
gated by the use of air-plethysmographs. In the case of the limbs, 
there is no evidence of active dilatation ; the volume of the limb is, in 
fact, slightly diminished ; this appears to be secondary to the general 
fall of arterial pressure. The same is true for the kidney ; the lever of 
the kidney oncometer falls with the blood-pressure. In the case of the 
intestines, however, there is marked vascular dilatation. (For a descrip- 
tion of the intestine oncometer used, see Edmunds, J. Physiol., 1898, 
22, 380.) 

Although the principal interest in this work centres round the fact 
that the toxic material in the specimens of cerebro-spinal fluid in 
question is choline, a good many experiments have been made on 
neurine as well. The primary fall in the arterial pressure is of cardiac 
origin ; the slowing of the heart and deepening of the respiration are 
very marked symptoms ; usually, this is followed by a rise of pressure, 
due to constriction of peripheral vessels. In some cases, this latter 
phase is absent, and the heart remains permanently slowed and the 
animal may die, whilst in some few cases, using small doses (1 or 2 c.c. 
of a 0°1 per cent. solution of the hydrochloride), there is only the second 
phase, a rise of pressure with peripheral constriction of the intestinal 
and kidney blood-vessels. W. D.H. 


Physiological Action of Derivatives of Cocaine. By Garrano 
Vinci (Chem. Centr., 1897, i, 1217 ; from Du Bois Reymond’s A chiv., 
1897, 163—170).—It has previously been shown that eucaine acts in a 
manner similar to cocaine (this vol., ii, 86). The same is true for 
methylic 4-benzoxy-1 :2 : 2: 6-tetramethylpiperidine-4-carboxylate formed 
from eucaine by the substitution of a methyl group for hydrogen. 
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The action of trans-benzoylmethylvinyldiacetone-alkamine (4-benz- 
oxy-1 :2:2:4-tetramethylpiperidine) was also investigated. Although 
this is a local anesthetic, it causes stimulation and hyperemia at the 
place of application, produces a curare-like action on motor nérve-endings, 


and in large doses paralyses the vagus nerve-endings in the heart. 
W. D. H. 


Physiological and Therapeutic Effects of Spermine. By 
ALEXANDRE Pasat (Compt. rend., 1897, 125, 959—961).—Spermine, 
0;H,,N,, occurs in almost all the organs of the body, and even when 
present in small quantities accelerates the oxidation of organic and 
inorganic substances in the same manner as a ferment (Compt. rend., 
1892 and 1893). Many observers have found that when administered 
by ingestion or subcutaneous injection, it has beneficial effects in a very 
wide range of maladies. These effects the author attributes to its 
power of restoring or increasing intra-organic oxidations, facilitating 
the elimination of waste products and destroying antitoxins or toxins 
of microbie origin. He finds that, when it is administered, the ratio 
of nitrogen in the urea to the total nitrogen is restored to normal, or 
in other words, the injurious intermediate nitrogenous compounds are 
reduced in quantity. Direct experiment shows that the leucomaines 
and nitrogenous extractive substances in the urine diminish. The 
ratio of urea to chlorides also diminishes, notwithstanding the increase 
in the total quantity of urea ; the ratio of uric acid to phosphoric acid 
is slowly restored to normal ; the ratio,of total phosphoric acid to 
neutral phosphates is distinctly reduced, and the consequent increase 
in the alkalinity of the blood is favourable to oxidation. On the other 
hand, spermine seems to have no influence on the intestinal fermenta- 
tions, and the ratio of total sulphuric acid to sulphonic acids is not 
altered ; it is therefore without effect on intestinal auto-intoxication. 


C. H. B. 


Chemical and Physiological Studies on Phloridzin and 
Allied Compounds. By Max Cremer (Zeit. Biol., 1898, 36, 
115—127).—In animals in which phloridzin-diabetes has been pro- 
duced, the urine, after removal of the sugar by fermentation, is levo- 
rotatory. Moreover, phloridzin can be separated as such from the 
urine ; its levorotatory action was, therefore, attributed to phloridzin ; 
but, if this is the case, the quantity of phloridzin in the urine asestimated 
by the polarimeter is greater than the quantity administered. Phlor- 
idzin is, therefore, not the only levorotatory substance in the urine, 
but some of that which is given must be changed into another, more 
strongly levorotatory substance. Thejpresent research considers some of 
the properties of phloridzin itself (solubilities, precipitants, &c.), and 
gives an account of the attempts to isolate and identify the more strongly 
levorotatory substance. Its nature, however, is not yet determined. 


W. D. H. 


Phloridzin-Diabetes. By Grauam Lusk (with FE. L. Munson, 
KE. A, Lawsauan, and I. M. Hexizr) (Zeit. Biol., 1898, 36, 82—114). 
—In connection with the question whether the sugar in phloridzin- 
diabetes originates from proteid or fat, it is pointed out that, from the 
decomposition of 100 grams of proteid, 45°08 grams of dextrose could 
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originate. The heat-value of proteid in hunger is 3°8 Cal. ; of dextrose, 
3°74; the quantity of sugar from proteid would therefore yield 44°] 
per cent. of the heat-value of the proteid, which, in phloridzin-diabetes, 
would be lost to the animal. This would account for the great decom- 
position of proteid material in these animals. It was hoped that 
examination of the respiratory quotient would lead to a solution of the 
question as to whether fat is used up, but the numbers obtained are 
not sufficiently distinctive for this purpose. W. D. H. 


The Experimental Production of Amyloid. By Cart Davip- 
soHN (Virchow’s Archiv., 1897, 150, 16—32),—Pure cultures of Staphylo- 
coccus pyogenes were injected subcutaneously every two or three days 
into various animals until they died, and in half the cases amyloid 
degeneration was found. The best_results were obtained from cultures 
prepared from the pus from a case of tubercularempyema. The spleen 
and bone-marrow showed the change best ; then followed liver, intes- 
tine, stomach, kidneys, salivary glands, and heart. The pus of the 
abscesses and the blood of sick and dead animals also contained the 
same substance. The histological and chemical characters of the new 
material are very similar to those of the amyloid found in the disease 
inman. A slight difference in its behaviour to iodine and sulphuric 
acid is regarded as comparatively unimportant, and the conclusion is 
drawn that the same disease is being dealt with. W. D. H. 


The Experimental Production of Amyloid. By Oscar 


Luparscu (Virchow’s Archiv., 1897, 150, 471—481).—In attempting 
to produce the disease experimentally in animals, the results have 
been mainly negative; this is possibly due to want of virulence in 
the organisms used. Some importance is attached to the difference in 
colour reactions (especially to aniline dyes) between the artificially 
produced amyloid and that found in man; this is, perhaps, to be 
explained by the existence of a hyaline precursor of the amyloid which 


was found in dogs and rabbits. W. D. H. 


Lecithin in Grawitz’s Kidney Struma. By Gerortamo Garti 
(Virchow’s Archiv., 1897, 150, 417—425).—This growth of the kidney 
has been variously called lipoma and endothelioma, and by some is 
regarded as due to suprarenal residues. In order to confirm this view, 
the amount of lecithin was estimated in two cases, the suprarenal 
being rich in that substance. In the first of these, the result is 
regarded as unsatisfactory, because the tumour had been in formalin 
for a long time. The percentage of lecithin was 0°147 per cent. In 
the second case, the percentage was 3°47. This is regarded as confirm- 
ing the view that the growth is of suprarenal origin. W. Dz. iH. 


Comparative Examination of the Montecatini Chlorinated 
Waters. By Luiet Luciani, Userto Duro, and D. Lo Monaco 
(Rend. Accad. Linc., 1896, [ v], 5, ii, 81—93).—The principal springs 
of chlorinated water at Montecatini, in the Val di Nievole, are those 
named Tamerici, Torretta, Olivo, Savi, Regina, Acqua media, Villino, 
and Tettuccio ; the medicinal properties of these waters have consider- 
able reputation ; they contain chlorides, and act partly as purgatives. 
By administering definite quantities of the waters to two of the authors 
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and then determining the chlorides contained in the urine passed 
during the subsequent five hours, the ratio between the chlorides taken 
in the water and the chlorine eliminated by the kidneys has been 
ascertained. This ratio increases as the proportion of chlorides in the 


water decreases. W. J. P. 


Toxic Action of Acetylene. By Ucoitno Mosso and FEtice 
OrroLENGHI (Real. Accad. Line., 1896, [v], 5, ii, 324—331).—The 
authors have made numerous experiments on the toxic action of 
acetylene on dogs, rabbits, rats, sparrows, frogs, tritons, and newts. 
The dogs, rabbits, rats, and sparrows were placed in an atmosphere of 
acetylene, either pure or mixed with air; pure acetylene was also 
introduced into the lungs of dogs by means of a canula inserted in the 
trachea. Frogs, tritons, and newts were placed in the gas and in water 
saturated with acetylene. 

The authors conclude that acetylene is highly toxic. The inhala- 
tion of 500 c.c. of the pure gas is fatal to dogs unless energetic arti- 
ficial respiration is resorted to; air containing 20 per cent. of the gas 
is always fatal to dogs left in it for an hour. Acetylene present in 
air in small proportion gives rise, in animals, to a period of excitement 
followed by one of paralysis, during which cardiac and respiratory 
failure are observed ; paralytic symptoms then supervene and death 
occurs without convulsions. W..d. F. 


Cholesterol and Bile Salts as Chemical Vaccines for Snake 
Poison. By C. Puisaurx (Compt. rend., 1897, 125, 1053—1055).— 
The author confirms Fraser’s statements as to the antitoxic effect of 
bile in relation to snake poison. Bile salts and cholesterol have the 
same effect on viper poison as the bile as a whole, but in both cases 
this property disappears on heating at 120° for 20 minutes. The bile 
salts and cholesterol have also a vaccinating, but not an antitoxic, effect. 
When injected subcutaneously, they confer immunity to snake poison, 
and this behaviour as a vaccine of a definite chemical compound like 


cholesterol is particularly noteworthy. C. H. B. 


Chemistry of Vegetable Physiology and Agriculture. 


Proteolytic Enzyme of Yeast Extract. By Martin Haun 
(Ber., 1898, 31, 200—201).—The author has succeeded in demonstrat- 
ing the presence in yeast extract, as obtained by Buchner’s method 
(Abstr., 1897, i, 154, 380), of an enzyme which has the power of 
rendering albumin soluble. When a few c.c. of the yeast extract is 
mixed with a few drops of chloroform or any other antiseptic, and then 
added to solid phenol-gelatin contained in a test tube, an appreciable 
amount of the gelatin dissolves in the course of 24 hours, and at the 
end of several days the whole mass has turned liquid. These results 
are in agreement with those obtained by Schiitzenberger and by 
Salkowski on autodigestion, and by Will on proteolytic enzymes in pure 
yeast cultures (Centr. Bakt., 1896, ii, 92). It is shown that different 
kinds of yeast yield solutions containing this proteolytic enzyme, and 
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Neumeister’s statement (this vol., ii, 177) that he could obtain no such 
solution is considered inexplicable. Similar solutions can be obtained 
from tuberculosis and typhus bacilli. J. J. S. 


Detection of the Proteolytic Enzyme of Yeast. By L. Grrer 
and Martin Haun (Ber., 1898, 31, 202—205. Compare preceding 
abstract).—The yeast extract as obtained by Buchner’s method is an 
opalescent liquid, and even after several filtrations through paper and 
Kieselguhr filters contains isolated yeast cells. If the solution, which 
has a somewhat acid reaction, is treated with chloroform and then 
digested at 37° in a thermostat, a copious precipitate of albumin is 
deposited in the course of a few hours; at the end of several days, 
this precipitate has materially diminished, although it has not‘entirely 
disappeared, and the liquid is again quite clear. At the end of 2—4 
weeks, the amount of precipitate has again reached a maximum, but 
now consists chiefly of tyrosine crystals ; an appreciable amount of 
leucine may also be obtained by evaporating the mother liquor. Phos- 
phorus appears.to be eliminated from the nucleo-albumin after 24 
hours, and the small amount of sulphur which occurs in the yeast 
extract appears to be converted into sulphuric acid. Tables are given 
showing (1) the gradual disappearance of coagulated albumin, and (2) 
the gradual increase in the amount of nitrogen in the filtrate when the 
extract is heated at 37°. J.J.58. 


Alcoholic Fermentation without Living Yeast Cells. By 
Epuarp Bucuner and Rupotr Rapp (Ber., 1898, 31, 209—217. Com- 
pare Buchner, Abstr., 1897, ii, 154, 380 ; this vol., ii, 127).—In reply to 
Stavenagen (this vol., ii, 88 and 177), it is stated that the small num- 
bers of bacteria and yeast cells were not sufficient to account for the 
large evolution of carbonic anhydride from cane-sugar and the yeast 
extract. Actual experiments with extract which had been kept for 
some time so that the zymase was all destroyed, but which still con- 
tained living cells, gave practically no carbonic anhydride during the 
first 40 hours. Stavenagen’s criticism that the Berkfeld Kieselguhr 
filter would not retain yeast spores is considered immaterial, since 
spores do not occur in the yeast extract obtained from bottom yeast. 
In reply to von Manassein (this vol., ii, 177), it is stated that a number 
of her experiments were carried out under conditions which did not 
admit of complete sterilisation, and other experiments, namely, those 
in which dried yeast was heated to 300—308° or boiled for 45 minutes 
and was then shown to be capable of fermentation, must be incorrect, 
since zymase would be completely destroyed under such conditions. 
Further experiments with yeast extract have yielded even better re- 
sults, winter apparently being especially favourable for the production 
of astrongly active extract. 

Zymase differs from most enzymes, for example, invertase, and more 
closely resembles the substance discovered by Fischer and Lindner 
(Abstr., 1896, i, 195) in Monilia Candida. Zymase diffuses very 
slowly, if at all, through parchment paper ; previous statements re- 
garding its diffusibility are erroneous. Glycogen is readily hydrolysed 
and fermented by zymase, but not, according to Koch and Hosaeus 
(Abstr, 1895, ii, 322) by living yeast. This is probably due to the 
fact that the zymase is enclosed in the cells of yeast, and as glycogen 
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cannot diffuse through the cell-wall, it thus does not come into contact 
with the enzyme. 

Small quantities of potassium arsenite and carbonate appear to 
render the yeast extract somewhat more active. 

Comparative experiments show that an extract which has been 
filtered through biscuit porcelain cannot ferment to nearly the same 
extent as the unfiltered extract. This agrees with experiments made 
by Sirotinin and by Martin, who have shown that peptone, pepsin, 
egg-albumin, serum-globulin, &c., are retained by Pasteur’s porcelain 
filter or by a Chamberland’s filter the pores of which have been filled 
with precipitated silica. Probably zymase is also incapable of passing 
through such filters to any appreciable extent. J.J.8. 


Soluble Ferment present in Wine. By Griutio Totomet (Real. 

Accad. Linc., 1896, [v], 5, i, 52—56).—Contact with air causes the 
oxidation of the colouring matter of wine, rendering it insoluble, and 
developing a characteristic odour; this, according to Martinand 
(Compt. rend., 1895, 121, 502), is due to the presence of a soluble 
enzyme, resembling the laccase which Bertrand has isolated from 
many plants (Abstr., 1895, i, 386 ; 1896, ii, 61,571; 1897, ii, 117, 
338). 
x author finds that the pulp of mature grapes gives, in the air, 
the characteristic reactions with guaiacum tincture, quinol, and pyro- 
gallol which Bertrand has noted with laccase. After the pulp has 
been heated at 100°, these reactions are not obtained, and the juice no 
longer decolorises in the air; these properties are restored to the 
sterilised pulp by adding the enzyme precipitated by alcohol from a 
wine must which has not been heated. The soluble ferment dissolves 
but slowly from the pulp, the latter giving intense colour reactions, 
whilst the liquor in which it is suspended gives but little colour ; 
successive washings continually extract the ferment from the pulp, 
and an energetic fermentation favours its solution more than a sluggish 
fermentation. 

On adding a muscatel ferment to a sterilised wine must, the latter 
after a few days develops a crop of Saccharomyces ellipsoideus which, 
when separated, sterilised, and exposed to the air, gives on extraction 
with chloroform water, Bertrand’s reactions for laccase ; similar re- 
sults were obtained with Saccharomyces cerevise and S, apiculatus. 

A young beer yeast was suspended in an aqueous solution of 
dextrose, alcohol added, and the liquid kept at 0° for 3 days. The 
liquid was then filtered through a D’Arsonval bougie, and the filtrate, 
which contained no living organisms, was found (1) to yield hydrogen 
sulphide with sulphur, (2) to give carbonic anhydride in contact with 
air, and (3) to absorb oxygen from the air; it also gave the Bertrand 
colour reactions. All these properties were lost on heating at 72°, 
and the liquid, on adding alcohol, gave a white precipitate of the 
enzyme, which, when added to the liquor sterilised by heat, restored 
to it the properties lost during sterilisation. 

The author finds, moreover, that the enzyme may play a part in the 
maturing of wine. On adding the enzyme extracted from muscatel 
yeast to an ordinary white wine and exposing it to the air, the wine 
acquires a muscatel bouquet which it did not previously possess ; this 
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action was hastened by slightly ozonising the air in contact with the 
wine, and contrasts with the action of organised ferments in that it is 
greatly promoted by sunlight. 

It is concluded that a soluble ferment is elaborated during the 
development of Saccharomyces ellipsoideus, which, remaining dissolved 
in the wine, is capable of producing all the modifications which con- 


stitute the maturing of wine. W. J.P. 


Changes in Fat during Germination. By Max WaLLERsTEIN 
(Chem. Centr., 1897, i, 63; from Forsch.-Ber. Lebensm. Bez. Hyg., 8, 
372—388).—The observations were made on barley during and after 
softening, and on green malt. The results of examining the ethereal 
extract are given in tabular form. The most marked change is an 
increase in free fatty acids and a fall in the amount of neutral fat as 


germination proceeds. The unsaponifiable constituents markedly in- 
W. D. H. 


crease, 


Dependence of the Respiration of Plants on the Amount of 
Indigestible Proteids they contain. By Wiapimir Patiapin 
(Bied. Centr., 1897, 26, 753—754 ; from Bot. Centr., 1896, 67, 79).— 
Earlier experiments with leaves of Vicia Faba showed that the intensity 
of respiration increases with increase in amount of carbohydrates 
within certain limits, after which it is about in proportion to the 
proteids. Only the active proteid of the protoplasm is concerned, and 
in germinating seeds, in which its amount is comparatively small and 
varying, there is no definite relation to the respiration. 

In the experiments now described, the total and the indigestible 
proteid nitrogen were determined by Stutzer’s method in seedlings of 
Triticum and Lupinus luteus growing in darkness; the carbonic 
anhydride evolved was also determined, and in some cases the amount 
of soluble carbohydrates. With Triticum, the relation CO,/N, was 
almost constant (=1:1/1) and exactly the same as with etiolated 
leaves of Vicia Faba. In the case of lupins, the germinating seeds of 
which contain but little soluble carbohydrates, the quotient is usually 
a good deal less, and, moreover, varies according to the degree of ger- 
mination ; the results show, however, that the intensity of respiration, 
in the case of lupins as with wheat, depends on the amount of indi- 
gestible proteid. Contrary to what is usually supposed, the intensity 
of respiration of wheat continues to increase after the intensity of 
growth begins to diminish. 

During germination in darkness, there is not only a breaking up of 
proteids, but also a conversion of digestible into indigestible proteids. 
The author’s results, with those of Frankfuri (Abstr., 1894, ii, 113), 
and of Prianischnikow (Abstr., 1896, ii, 380), show a difference in 
this respect between oily and starchy seeds, on the one hand, and the 
more nitrogenous seeds (leguminous) on the other ; the former show 4 
considerable increase in indigestible proteids when germinated in dark- 


ness, the latter a decrease followed by an inconsiderable increase. 
N. H. J. M. 


Insoluble Carbohydrates of Wheat. By H. C. SHERMAN 
(J. Amer. Chem. Soc., 1897, 19, 291—316).—On hydrolysing the carbo- 
hydrate matter yielded to boiling dilute acids by vegetable cells from 
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which the starch has been removed, or hemicellulose from wheat bran, 
pentoses alone are produced. The product of hydrolysis was brown 
and of a loose, fibrous texture. On immersion in a solution of ferric 
chloride and potassium ferricyanide, it fixes a large proportion of 
ferrous ferricyanide as a deep blue dye, behaving in this respect like 
a lignocellulose, and when treated with chlorine, the fibrous substance 
is partially converted into lignone chloride, C,,H,,Cl,0,, a compound 
obtained by Cross and Bevan from chlorinated jute fibre (Trans., 
1889, 205). 

The cellulose prepared from the fibre by chlorination is apparently 
not of the normal type ; it yields dextrose on hydrolysis, but none of 
the specific products of hydrolysis of the furfural-yielding group, and 
on treatment with caustic soda, a substance resembling wood-gum is 
obtained. 

The furfural-yielding compounds constitute one-half of the seed coat 
exclusive of starch and proteids, and by far the greater part is in the 
form of easily hydrolysed pentosans. 

From experiments on a steer fed with wheat bran only, it appears 
that the digestibility of the insoluble carbohydrates ranges from 
25—100 per cent. The non-nitrogenous extract with a mean digesti- 
bility of 76 per cent. is composed of substances whose percentage 
digestibility varies from 100 to less than 40. Even in the case of the 
crude fibre, the digestibility of one of the constituents considerably 
exceeds that of the other. A. W. C. 


Raffinose in American Sugar Beet. By Wuinturop E. Stone 
and W. H. Barrp (J. Amer. Chem. Soc., 1897, 19, 116—124). 
Oxidation with nitric acid fails to detect raffinose when applied to 
complex mixtures of salts and organic matter, such as molasses. 
By precipitating molasses from the “crystalliser” of the Norfolk 
Factory with lead acetate, and oxidising the separated sugars with 
nitric acid, mucic acid melting at 213° was obtained. This may be 
regarded as a fairly satisfactory qualitative proof of the presence of 
raffinose, but nothing short of actual separation of the sugar can be 
regarded as conclusive. 

The authors attempted this isolation in many ways, and by using 
a method depending on precipitation with lead acetate and strontium 
oxide, and extraction of the sugars thus obtained with cold methylic 
alcohol, they obtained fractions having a rotatory power of over 100°, 
and from this infer that raffinose occurs in the juices of the American 
sugar beet in appreciable quantities. 

Illustrations are given of the appearance of crystals of the various 
fractions under the microscope, which show that the influence of 
raffinose is manifested, not in the appearance of isolated raffinose 
crystals, but in a modified and abnormal appearance of all the 
crystals. This would seem to afford a ready means of identifying 
small amounts of raffinose when mixed with sucrose. A. W. C. 


Glucosides contained in Digitalis Leaves. By C. C. KELLER 
(Chem. Centr., 1897, i, 1211). See this vol. ii, 267. 
VOL, LXXIV, ii 19 
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Composition and Nutritive Value of some Edible American 
Fungi. By Larayverre B. Menpet (Amer. J. Physiol., 1898, 1,225—238), 
—After giving in full tables the composition (nitrogen and proteid, 
ether extract, alcohol extract, carbohydrates, crude fibre, ash) of a large 
number of edible American fungi, the conclusion is drawn that the 
popular idea of their great nutritive value is a fallacy. It is not un- 
usual to multiply the total nitrogen by 6°25 and express the result 
as proteid, but even if this is done, and the 75 to 90 of water in fungi 
allowed for, the amount of proteid isonly small. Digestion experiments 
show that the amount of nitrogenous material not available for nutrition 
is frequently equivalent to over half of the non-extractive nitrogen pre- 
sent. Morchella esculenta is a species of average composition ; it contains 
10°5 per cent. of solids and 0°48 per cent. of nitrogen ; of this, about one- 
third is extractive nitrogen, and nearly half of the remainder is indi- 
gestible. But even if all the nitrogen were present as proteid, the 
vegetarian would have to consume several kilos. in order to obtain the 
requisite daily 100 grams of proteid. The fungi are, in fact, inferior in 
nitrogenous nutritive value to many other fresh vegetables, and although 
they have a relatively high carbohydrate content, such expressions as 
“‘ vegetable beefsteak”’ applied to them are most inappropriate. 


Composition of Well Waters and Soils specially suitable 
for Tobacco Cultivation in the Charotar, Gujerat. By Jonny 
W. Learner (Agricult. Ledger, 1895, No. 14, Caleutta).—A number of 
well waters, used for irrigating tobacco crops, were analysed, and 
results obtained which accord with the respective values attached to 
them by the cultivators. The richest water, taken froma well at 
Durmuj, contained, N,O;, 1948; Na,O, 6264 ; CaO, 92; MgO, 424; 
SO,, 663; and Cl, 4997 per million. This sample contained no potash, 
but in others the amount of potash was considerable, one sample con- 
taining as much as 1098 per million. The value of the waters depends 
mainly on the amounts of nitrates they contain, and it is estimated 
that, in the case of very rich waters, an amount of nitrogen may be 
applied corresponding with 500 lbs. of potassium nitrate per acre. 

The soils of which analyses are given are, as is generally the case 
with Indian soils, poorjin nitrogen (N =0°025 to 0-061 per cent.). The 
percentage of potash (K,O0=0°26 to 0°56) is high as compared with 
English soils; and the amounts of phosphoric acid (with one ex- 
ception) are much above the average (P,O, = 0°10 to 0°42 per cent.). 

N. H. J. M. 


Recent Experience in the Cultivation of Peaty Land. By 
Bruno Tacks (ied. Centr., 1898, 277, 19—22 ; from Mitteil. Ver. Ford. 
Moorkultur, 1897, 109).—Experiments in which oats, wheat, and 
mustard were grown in peaty soil, with and without phosphatic manure, 
showed that, whilst phosphates increased the yield of oats by 100 per 
cent., when the soil contained 0:1 per cent. of phosphoric acid, the in- 
crease was only 2 per cent. when the soil contained 0°43 per cent. of 
phosphoric acid. Fleischer found that, with soil containing 0°78 per 
cent. of phosphoric acid, the addition of phosphates gave better results. 
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This divergence is probably due to the soil phosphates being in various 
forms of different value. In peaty soils, the phosphoric acid is in com- 
bination with iron, as ferrous ferric phosphate, which is almost equal to 
basic slag as a phosphatic manure, and as ferric phosphate, which is much 
inferior. The effect of manuring with phosphates would thus depend 
on the nature as well as on the amount of the phosphoric acid in the soil. 

Superphosphate gave slightly better results than basic slag, but only 
on the soils poorest in phosphoric acid. 

The different potash manures gave very similar results. Potash 
manures should be applied to peaty soils, partly or wholly in the spring, 
to avoid loss in drainage. 

Experiments made to ascertain the effect of nitrate and of green 
manuring on the yield of produce are next described. Three soils were 
used, containing (1) 2°5, (2) 2°86, and (3) 3°39 per cent. of nitrogen, 
and 5—6 per cent. of lime. The relative amounts of produce without 
manure were (1) 100, (2) 276, and (3) 384. Sodium nitrate (60 kilos. 
per hectare) increased the yield as follows: (1) 75, (2) 41, and (3) 26 
per cent. With green manuring, the increase was (1) 104, (2) 56, and 
(3) 26 per cent. The results depend largely on the physical nature of 
the soil, and the great effect of green manuring (on soil No. 1) is 
supposed to be due to the porosity of the soil being increased. In 
cultivating peaty land, the porosity should be increased as much as 
possible by the growth of deep-rooted plants and by mechanical treat- 
ment. Nitrification would thus become more active, and nitrogenous 
manuring less necessary. N. H. J. M. 


German East African Soils. By Ferpinanp WonLTMANN (Bied. 
Centr., 1898, 27, 13—14; from Mitteil. Versuchsfelde landw. Akad. 
Bonn-Poppelsdorf, No. 10. Compare Abstr., 1897, ii, 463).—Whilst 
the soils of Cameroon are very rich, those of German East Africa are 
less uniformly good, many of them being deficient, especially in 
phosphoric acid and potash, and some quite unsuited for remunerative 
cultivation, In some parts, however, the soil is quite equal to that of 
Cameroon. The presence of luxuriant natural forests is not always an 
indication of a good soil, and the nature of the vegetation must be 
ascertained in order to be able to judge as to the value of the land. 


N. H. J. M. 


Importance of Chemical Analysis of Soils for the Laying 
out of Plantations. The Soils of Cameroon. By FeErpinanp 
Woutrmann (Bied. Centr., 1898, 27, 8—9 ; from Mitteil. Versuchsfelde 
landw. Akad. Bonn-Poppelsdorf, No. 9. Compare Abstr., 1897, ii, 
463).—The object of analysing the soils is to ascertain whether injurious 
substances are present, and the amount of nutritive matter only. ‘The 
fine soil which passes through a 2 mm. sieve should be examined, and 
the determinations should include loss on ignition, nitrogen, and the 
mineral constituents soluble in hydrochloric acid (loc. cit.), the potash, 
soluble in hot hydrochloric acid, being also determined. 

The tropical soils are divided into (1) very rich, (2) good, and 
(3) poor, according to the amounts of the different constituents they 
contain. N (1) 0-2, (2) 0-1, (3) 005; CaO and MgO, (1) 1:0, (2) 0°4, 
(3) 0°2; P,O,, (1) 0-2, (2) 0-1, (3) 0°06; K,O (cold extraction) (1) 0°2, 
19—2 
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(2) 0:1, (3) 0°05 per cent. The nature of the climate, the amounts of 
humus, alumina, and ferric oxide and the silica are important, and the 
geological conditions must be considered. N. H. J. M. 


Injurious Effect of Sodium Nitrate. By Paut Waener (Bied. 
Centr., 1897, 26, 797—800 ; from Landw. Presse, Nos. 18 and 19),— 
The results of experiments made at Darmstadt showed that perchlorate 
occurs, as an impurity, in sodium nitrate to the extent of 0°14 to 1°65 
per cent. The large amounts, 3 and even 7 per cent., found by Sjollema 
are probably quite exceptional. 

Whilst Sjollema concluded that an application of 200 kilograms 
per hectare of sodium nitrate containing 0°5 per cent. of perchlorate 
would be injurious, the author has ascertained that, in ordinary practice, 
sodium nitrate containing as much as 1°65 per cent. of perchlorate has 
been found to be without injurious effect. 

With regard to the effect of sodium nitrate itself on vegetation, a 
number of experiments were made in which oats were grown in pots 
and manured with amounts of nitrate corresponding with 20 to 120 
ewts. per hectare. The greatest yield of straw was obtained with 80 
ewts. of nitrate per hectare, the yield being very slightly less with 100 
and with 120 ewts. ; the greatest yield of grain was obtained with the 
greatest application of nitrate (120 cwts.). The results show that, 
under the conditions of the experiments, oats will bear a very heavy 
dressing of sodium nitrate. The nitrate should be applied as uniformly 
as possible, and only after being finely ground. N. H. J. M. 


Analytical Chemistry. 


Apparatus for Gas Analysis. VIII. By Orro Bieter (Ber., 
past _ 1898, 31, 236—239).—It is pointed out that in 
+, ae )) the form previously described (this vol., ii, 137) 
the connecting tubes between the bulbs must not 
be more than 2°5 mm. in diameter, otherwise the 
readings will not be sufficiently accurate. The 
capacities of the several bulbs should be respec- 
tively 20, 16, 12°8, 10°24, 8°19, 6°55, &c., per 
cent. of the total capacity supposing the lowest 
bulb to have a capacity of 20 per cent. of the 
whole ; as it is technically almost impossible to 
obtain exactly these relative volumes, the bulbs 
should be made as nearly as possible these sizes 
and then carefully calibrated. 

A measuring apparatus is described by the aid 
of which gas volumes can be accurately measured 
within relatively wide limits. The gas is 
measured in the two-armed pipette AB, which 
is connected by a differential manometer with 
a compensator. Each of the five lower bulbs of 
A has a capacity of 10 per cent. of the total volume A + B, and each 


Fig. 1. 
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of the nine bulbs of B a capacity of 1 per cent. The space between 
the upper marks in A and B (that is, the upper bulb and the capillary) 
has a capacity of 41 per cent. of the total volume. 
The upper part of C has a capacity of 100 volumes, 
and the graduated tube a capacity of 2°5 volumes. 
This apparatus is used in pretty much the same man- 
ner as that previously described. 

As the two-armed measuring tubes with reserve 
chamber, previously described, cannot always be used 
for very correct reading, the author has constructed 
a three-limbed apparatus (see Fig. 2). Each bulb in 
the limb B must have a smaller capacity than C,, and 
each bulb of A a smaller capacity than B+C. The 
three limbs, A, B, and C, together have a capacity 
= 98°48 c.c., and the capacity of the space between 
the top marks and the tap =1°'52'c.c., giving a 
total = 100 c.c. J.J.8. 


Alkalimetry, Acidimetry, and Iodometry, by 
means of Crystallised Iodic Acid. By E. 
Riecter (Chem. Centr., 1897, 1, 1169—1170; from 
Bul. soc. Sciinte, 6, 37—44).—Pure iodic acid for 
analytical purposes may be obtained from Merck. 
Although it may be used with the ordinary indicators, 
the author prefers adding it in excess and then 
titrating the uncombined portion with solution of sodium thiosulphate, 
using starch as indicator. The reaction is represented by the equa- 
tion 6Na,S,0, + 6HIO, = 3Na,8,0, + 5NalO, + Nal +3H,O. [Compare, 
however, Walker (this vol., ii, 139). ] L. pe K, 


Basic Lead Nitrate as a Clarifying Agent for Polariscopic 
Purposes. By Franz Herues (Chem. Centr., 1897, i, 332—333 ; from 
Zeit. Zuck.-Ind. Bihm, 21, 189—193).—When using basic lead nitrate, 
instead of the basic acetate, it is necessary to substitute 143-5 for 144 
in the well-known Clerget’s formula. For the estimation of saccharose 
in the presence of raffinose by polarisation before and after inversion, 
g (0°4724+40°002¢) P-J 

= » and 

0°9074 — 0:003¢ 


= P-S in which S stands for saccharose, R for raffinose, P for the 


Fig. 2. 


the following formule are proposed, 


polarisation before, and J for that after inversion, whilst ¢ represents 
the temperature after inversion. L. vE K. 


Estimation of Chlorine, Bromine, and Iodine in Saline 
Waters. By Percy A. E. Ricuarps (Chem. News, 1897, '76, 293).— 
In waters where the chlorine is greatly in excess of the bromine and 
iodine, the total halogens are estimated with decinormal silver nitrate. 
The iodine is estimated by treating 250 to 500 c.c. with acetic acid 
and hydrogen peroxide for half an hour, extracting with chloroform, 
and after the removal of the hydrogen peroxide by washing with water, 
titrating with decinormal sodium thiosulphate. The bromine is esti- 
mated by shaking the solution from which the iodine has been removed 
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with sufficient chlorine water, extracting with chloroform, washing any 
chlorine from the extract with water, adding a few crystals of potassium 
iodide, and titrating with sodium thiosulphate. D. A. L. 


Decomposition of Iodine Compounds by Paraldehyde. By 
Wacnuausen (Chem. Centr., 1897, i, 493; from Pharm. Zeit., 42, 
95—96).—By the action of paraldehyde on the iodides of sodium, 
potassium, and iron, the whole of the iodine is liberated. In making 
use of this reaction as a test for iodine, a little starch paste is added to 
the solution to be tested and then a few drops of paraldehyde; if 
iodine is present, the zone of contact of the two solutions becomes red 
or blue, according to the concentration. Or the solution to be tested 
may be shaken with paraldehyde, a little starch paste added, and the 
liberated iodine dissolved in carbon bisulphide. If the solution does 
not contain more than | part of iodine in 500,000 parts, the carbon 
bisulphide should be repeatedly shaken with fresh quantities of the 
solution to which the paraldehyde has been added. E. W. W. 


Estimation of Sulphuric Acid. By FeL1x Marsoutin (Chem. News, 
1897, '76, 232—234).—A critical résumé is given of the methods more 
frequently employed for the volumetric estimation of sulphuric acid, 
and then the following method is set forth as having particular ad- 
vantages in water analysis, but is not applicable unless organic 
matter is absent or has been removed. One hundred c.c. of the water 
is acidified with hydrochloric acid, boiled to drive off carbonic anhy- 
dride, cooled to just below boiling, and treated, drop by drop, with 
30 c.c. of a solution of barium chloride containing 4°8 grams of the 
crystallised salt per litre. After remaining 12 hours at 40°, the 
solution is neutralised with a few drops of ammonia, treated with 
30 c.c. of a solution of potassium chromate (containing 3°9 grams of 
the crystalline salt per litre), gently heated, then cooled, and made up 
to 300 c.c. One hundred c.c. of the clear liquid is now treated with 
2 ¢.c. of N/4 sulphuric acid and 5 c.c. of a solution of arsenious acid 
(prepared by dissolving 4°95 grams of arsenious acid by gently heating 
with water containing 10 grams of potash, cooling, neutralising with 
sulphuric acid, and making up to a litre). The mixture is warmed 
gently, and shaken until completely decolorised, the solution 
neutralised with potassium carbonate and titrated with a solution of 
iodine, using starch as an indicator, a corresponding titration is made 
with a 100 c.c. of distilled water, free from sulphuric acid, and from 
the difference between the two titrations the amount of sulphuric acid 
in the sample is calculated. The iodine solution is prepared by dis- 
solving 2°54 grams of resublimed iodine in a solution containing 
5 grams of potassium iodide, making up to a litre, and standardising 
with a known weight of sodium thiosulphate. D. A. L. 


Colour Reactions of Nitric and Chloric Acids. By E. C. 
Wooprurr (J. Amer. Chem. Soc., 1897, 19, 156—170).—The author 
has endeavoured to find new tests for nitric and chloric acids which 
would differentiate between the two, both in mixtures and when other 
compounds are absent. The latter object has been attained several 
times, and nitric acid may be detected in presence of chloric acid in 
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the following manner. A solution of 2 grams of dimethylaniline in 
100 c.c. of concentrated sulphuric acid becomes a very strong blood- 
red when nitric acid alone is added, and brown with chloric acid alone, 
whilst a mixture of nitric and chloric acids produces only the strong 
blood-red colour noticed with nitric acid alone. 

Details of some hundreds of colour reactions of these two acids with 
other organic substances are given. A. W.C. 


A Volumetric and Gasometric Method of Estimating 
Hydroxylamine and Hydrazine. By Kart A. Hormann and 
F. Kispert (Ber., 1898, 31, 64—67. Compare Abstr., 1897, ii, 
554, 557).—The authors estimate hydroxylamine and hydrazine by 
oxidation with a dilute solution of vanadic sulphate ; the liberated 
nitrogen is collected and measured, and the vanadylic sulphate pro- 
duced in the change titrated with potassium permanganate. The 
solution of vanadic salt is prepared by dissolving ammonium meta- 


vanadate in concentrated sulphuric acid and diluting the liquid with 
water. M. O. F. 


Estimation of Phosphorus in Phosphorised Oils. By ANnToNn 
Szypa (Chem. Centr., 1897, i, 560; from Zeit. dffentl. Chem., 3, 
13—15).—The author has found that the phosphorus cannot be fully 
oxidised in the wet way, but that a fusion must be resorted to. To 
estimate the phosphorus in its solution in olive oil, 30 drops of the 
sample is put into a 300 c.c. Kjeldahl flask, and 20 c.c. of fuming 
nitric acid is very slowly added ; when the first violent action is over, 
the flask is heated for 1 hour on the water bath, the bulk of the 
acid expelled by boiling, the whole diluted with boiling water, and 
then evaporated to dryness in a platinum dish. Three grams of 
sodium carbonate and 1 gram of potassium nitrate dissolved in water 
are then added, and the whole again evaporated to dryness and 
charred, more nitre being gradually added until a white ash is 
obtained. The ash contains all the phosphorus as phosphoric acid, 
which can be estimated by the molybdate process. L. pe K. 


Estimation of Phosphoric Acid in Sweet Wines. By WiLHELM 
THOrner and R. Uster (Chem. Centr.,:1897, i, 825—826 ; from Forsch. 
Ber, Lebensm., 4, 55—58).—After criticising the conventional process, 
and also the method proposed by Glaser and Miihle, the authors 
recommend the following. Twenty-five c.c. of the sample (if poor in 
sugar more may be taken and evaporated to 25 c.c.) is heated in 
a covered beaker with 10 c.c. of strong nitric acid on the water bath 
for half an hour. Ammonia is added in very slight excess, and then 
25 cc. of ammonium citrate solution ; although the liquid becomes 
much darker, it remains clear. The phosphoric acid is then precipi- 


tated by adding 15—20 c.c. of magnesia mixture with constant 
stirring. L. DE K. 


Estimation of Citrate-Soluble Phosphoric Acid. By Orro 
Rerrmarr ‘Chem. Centr., 1897, i, 487; from Chem. Rumdsch., 1897, 
42—43).—The author has found that when 50 ¢.c. of the conventional 
solution is poured into a beaker containing 10 c.c. of 10 per cent. 
sulphuric acid, before adding the conventional magnesium citrate 
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mixture the precipitate is more crystalline and better fitted for filtering 
through a Gooch crucible. L. DE K. 


Simultaneous Estimation of Carbon and Nitrogen by Com- 
bustion ina Vacuum. By Karu A. H. Morner (Zeit. anal. Chem., 
1898, 37, 1—21).—The method of combustion first introduced by 
Frankland and Armstrong (this Journal, 1868, 87—101) and subse- 
quently very fully described in Sutton’s Volumetric Analysis, is 
especially suitable for the analysis of organic substances of which only 
small quantities are available. The author has introduced but few 
modifications, the most important being the mixing of the substance 
with moist cupric oxide, and the expulsion of the water by heating 
the combustion tube in a water bath during the exhaustion before 
combustion. By this means, the residual air is so completely expelled 
that in the analysis of a non-nitrogenous substance only a few 
hundredths of a cubic centimetre of nitrogen are obtained. The sub- 
stance is mixed with the cupric oxide in a mortar, and mixing must 
be very intimate. As the use of a copper spiral rarely effects the 
complete reduction of the nitric oxide, which must therefore always 
be sought for and measured, there is no advantage in inserting one. 
Combustible gases (CO, H,, C,H,, C,H,, and C,N,), varying in quantity 
and composition according to the substance burnt and the rate of 
heating, are almost invariably present, and must be exploded with 
oxy-hydrogen gas and estimated by the usual methods of gas analysis. 
Although substances containing 27 per cent. of sulphur were analysed 
by this method, no error was introduced by its presence and no 
sulphurous anhydride was ever found in the gases. The errors in a 
series of analyses ranged from +2°5 to — 1:1 per cent. of the carbon 
present, and +2°3 to 1°4 per cent. of the nitrogen, but the mean error 
was only 0°7—0°8 per cent. M. J.S. 


Combustion of Organic Substances by Wet Methods. By 
Isaac K. Puewps (Zeit. anorg. Chem., 1898, 16,85—98).—The method 
is based on the iodometric estimation of carbonic acid previously de- 
scribed by the author (Abstr., 1896, ii, 673). Oxalic, formic, and tar- 
taric acids and other easily oxidisable compounds are oxidised by 
potassium permanganate and the carbonic anhydride is absorbed in 
barium hydroxide solution, the excess of barium hydroxide being 
determined as previously described. Compounds which are difficult to 
oxidise and compounds like the carbohydrates which, when oxidised 
with chromic and sulphuric acids, yield a mixture of carbonic anhydride 
and carbonic oxide, are oxidised with a mixture of potassium dichromate 
and sulphuric acid in a closed flask so that any carbonic oxide which 
is formed is converted into carbonic anhydride by the prolonged action 
of the oxidising agent. The substance, enclosed in a sealed tube of 
thin glass, is brought into the oxidising flask, which, by means of a 
glass tube fitted with a tap, is connected with the flask containing the 
barium hydroxide. ‘The air is expelled by boiling both the water in 
the oxidising flask and the hydroxide solution in the other flask ; the 
flasks are then closed from the air and from each other, and the mix- 
ture of potassium dichromate and sulphuric acid is admitted to the 
oxidising flask through a separating funnel. The oxidation is effected 
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by heating at 105°, and the carbonic anhydride is then driven over into 
the barium hydroxide by boiling the solution. 

The oxygen in many organic compounds can be determined by using 
a weighed quantity of potassium dichromate in the above method, and 
after the oxidation is complete determining the excess of the oxidising 
mixture employed by treating the residue with hydrochloric acid, ab- 
sorbing the chlorine evolved in a standard solution of alkali arsenite, 
and titrating the excess of arsenite with iodine solution. 

This method is not applicable to substances which are both difficult 
to oxidise and very volatile. E. C. R. 


Detection of Sodium Hydrogen Carbonate in Milk. By 
Liion Papt (Chem. Centr., 1897, i, 337 ; from Ann. chim. anal. appl., 
1886, 1, 328).—The soluble portion of the ash obtained from 10 grams 
of milk only requires one drop of N/10 sulphuric acid for neutralisation, 
but if the sample contains sodium hydrogen carbonate, much more 
acid will be required. In this case, it must be remembered that part 
of the added soda may have been converted into phosphate. An 
estimation of the soluble phosphoric acid should, therefore, not be 
omitted, and this must be calculated into the corresponding amount of 
sodium hydrogen carbonate. L. pE K. 


Estimation of Zinc in Foods. By Janke (Chem. Centr., 1897, i, 
519 ; from Zeit.Nahrungsm. Hyg. Waar., xi, 25—26).—To 50 to 100 
grams of the sample which has been cut up into small pieces, dried 
for 3 hours at 125°, and then powdered, 25 c.c. of nitric and 10 c.c. 
of sulphuric acid are added ; after the first violent action is over, the 
acid is evaporated and the residue incinerated to a white ash. This is 
dissolved in nitric acid, the excess of acid removed by evaporation on 
the water bath, the residue dissolved in water, filtered, and the filtrate 
neutralised with sodium carbonate ; any iron present is precipitated 
as phosphate by means of sodium acetate, and the zinc is then precipi- 
tated as sulphide by hydrogen sulphide. L. pe K. 


Electrolytic Separation of Cadmium and Zinc, Zinc and 
Cobalt,and Antimony and Tin. By A. Wauter (Zeit. Elektrochem., 
1897, 4, 241—247).—Zine and Cadmiwm.—A neutral solution of the 
chlorides in 120 c.c. of water is treated with 8 grams of potassium 
oxalate and 2 grams of ammonium oxalate and electrolysed at 80—85°. 
Since the E. M. F. required for the decomposition of the zinc salt ‘is 
about 0°3 volt higher than that required for the cadmium salt, and the 
resistance of the electrolytic cell employed was 10 ohms, it follows 
that a current not exceeding 0:03 ampére will deposit the cadmium 
and not the zinc. With 0°02 ampére, the deposit of cadmium was 
smooth and free from zinc. The test analyses given show that the 
method yields excellent results. 

Zinc and cobalt were separated by the method described by Vortmann 
(Elektrochem. Zeit., 1, 6). Cobalt potassium sulphate and zinc am- 
monium sulphate were dissolved in water, 6 grams of Rochelle salt, 
1 to 15 grams of potassium iodide, and 2 to 3 grams of caustic soda 
added, and the whole made up to 150 c.c. and electrolysed at 60—65° 
with about 2 volts and 0:05 to 0°1 ampére. A little cobaltic oxide 
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Co,0,, is deposited on the anode which must be weighed after drying 
at 110°. The error of the determinations does not exceed 1 per cent. 
of the cobalt present. 

Antimony and tin are separated by Ost’s method. The antimony 
and tin salts are dissolved in 120 ¢.c. of a solution containing pure 
sodium sulphide (quantity not stated) and 2—3 grams of sodium hydr- 
oxide, and electrolysed at 60°. From the author’s experiments, it follows 
that, under these circumstances, antimony free from tim is deposited 
when the E. M. F. employed varies between 0°45 and 0°7 volt. When 
the E. M. F. exceeds 0°7 volt, tin is deposited along with the antimony. 

T. E. 


Estimation of Copper in the Presence of Other Elements. 
By Harry Breariey (Chem. News, 1897, '76, 291—293, 303—304).— 
The author has applied his modifications of the cyanide titration of 
copper (this vol.,ii, 140)in the presence of various elements, using in each 
case 0°10 gram of copper ; alkali salts, equivalent to 20 c.c. of hydro- 
chloric acid (twice normal strength) as chloride; excess of sodium car- 
bonate, 30 ¢.c. (2N); excess of ammonia, 10 c.c. (2N). Sodium, potas- 
sium, magnesium, molybdenum, arsenic, antimony, bismuth, lead, and 
uranium cause no apprecixble error. Zinc causes various difficulties, 
requires more ammonia, alsomore cyanide, and then reacts with the silver 
nitrate, so that it is best to add an excess of that reagent, filter, and 
titrate theexcess with cyanide; or sodium pyrophosphate in concentrated 
solution may be added to both the solution and the standard copper, when 
fairly good results are obtained ; the same reagent may be used in the 
presence of cadmium, although it is scarcely required in that case, but 
it is said to be useful in the presence of iron. With aluminium, the 
precipitates with ammonia or sodium carbonate are objectionable, and 
must be stopped by making alkaline with soda or potash, or by the 
use of sodium pyrophosphate, or a system of fractional filtration must 
be adopted, adding the bulk of the silver nitrate required before the 
filtration. The use of soda or potash is only to be recommended within 
narrow limits, not more than 10 ¢c.c. of 2 normal soda in about 250 c.c. 
of solution. Neither citric nor tartaric acid can be used. With iron, 
the ammonia, the results are good, those with soda, bad. Manganese, in 
the ordinary way, forms a double salt with copper, and so gives low 
results ; this can be obviated by adding sodium carbonate to the acid 
solution of copper and manganese until a slight precipitate forms, 
dissolving in a slight excess of acid, adding cyanide and then the 
usual excess of sodium carbonate ; the approximate amount of copper 
must be known, as there are no distinctive colour changes, the last 
precipitate must not be filtered until it has changed from the white, 
crystalline to a brownish, granular, powdery, and more compact 
condition. Chromium as chromic oxide is harmful, as chromic acid it 
is harmless. Cobalt, nickel, silver, gold, palladium, and platinum 
have not been tried. Mercury exerts an influence that is fairly 
regular, as might be expected from Denigés’ experience (Abstr., 1897, 
ii, 433). The precipitation of copper by means of sulphurous acid and 
potassium thiocyanate is satisfactory, but filtration is a difficulty ; 
the author’s recommendation, therefore, is to decant the solution on to 
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a small asbestos or paper pulp filter, wash, if necessary, with a dilute 
solution of the reagents ; return to the precipitating vessel, add a few 
c.c. of nitric acid and 20 c.c. (2N) hydrochloric acid, boil for a few 
minutes, cool, neutralise with sodium carbonate, add the usual excess, 


and titrate. D. A. L. 


Estimation of Copper as Iodide. By Witienz (Chem. News, 
1897, '76, 243—-244).—The author employs an approximately N/25 
solution of sodium thiosulphate which is standardised with metallic 
copper and verified before each set of analyses ; the method used for 
this purpose must be rigorously followed in the actual analyses, and is as 
follows. Ten grams of electrotype copper is dissolved in equal volumes 
of water and nitric acid, sp. gr.=1°4, the nitrous fumes are expelled 
by boiling, and the solution diluted to a litre. Ten c.c. of this solu- 
tion is transferred to a 200 c.c. conical flask with a mark at 50 c.c., 
and carefully treated with dilute ammonia until precipitation ceases ; 
dilute acetic acid is then gradually added to dissolve the precipitate, 
and this solution is made strongly acid with 5 or 6 c.c. of concentrated 
acetic acid, diluted to 50 c.c., and mixed with 10 c.c. of a 10 per cent. 
solution of potassium iodide, which is allowed to react exactly 2 
minutes. The thiosulphate solution is now run in until a clear, yellowish- 
brown tint is attained; a small quantity of starch solution is next 
added, and the addition of thiosulphate continued with agitation until 
the colour changes to dirty greyish-violet, when the thiosulphate is 
added in drops, agitating vigorously after each drop ; the appearance 
of a straw colour is taken as the end of the titration. 

It is also applicable to pyrites, the preliminary treatment of the 
mineral being as follows. Ten grams of finely powdered and dry pyrites, 
with 8 e.c. of water and 2 c.c. of sulphuric acid, is treated gradually 
with from 25 to 30 c.c. of nitric acid, sp. gr.=1°4, until there is no 
further effervescence, when another 3 c.c. of sulphuric acid is added. 
The whole is boiled, agitating meanwhile until pasty, treated with 
hot water, boiled again for a short time, cooled, diluted to half a 
litre, and filtered. One hundred c.c. of the filtrate is treated with 
a few c.c. of sulphuric acid, and while boiling, a warm, concentrated 
solution of sodium thiosulphate is gradually added ; the solution as- 
sumes various colours, ultimately becoming black, but the boiling is 
continued until the precipitate agglomerates. The precipitate is 
washed rapidly several times with boiling water, by decantation and 
on the filter, until free from sulphuric acid, pressed between blotting 
paper, and gently heated in a crucible to get rid of moisture ; finally, 
heated strongly to eliminate any sulphur, arsenic, antimony, and tin. 
The residue is dissolved in 1 ¢.c. of a mixture of equal volumes of 
water and nitric acid, sp. gr. =1°4, and the process continued in the 
manner described above. D. A. L. 


Separation of Mercuric from Bismuth Salts. By Luowic 
Vantno and F, Trevsert (Ber., 1898, 31, 129—130. Compare Abstr., 
1897, ii, 604).—Mercury and bismuth can be readily and accurately 
estimated in mixtures of the two by adding a mixture of hypophos- 
phorous acid and hydrogen peroxide to the solution slightly acidified 
with hydrochloric acid, when the mercury is precipitated as calomel, 


260 ABSTRACTS OF CHEMICAL PAPERS. 


The filtrate is then made faintly alkaline with caustic soda, warmed to 
remove the hydrogen peroxide, and treated with more hypophosphorous 
acid, which precipitates the bismuth in the metallic state. A. H. 


Estimation of Nickel in Iron, Cast Iron, and Steel. By 
PERILLON (Chem. Centr., 1897, i, 437 ; from Rev. chim. anal. appl., 5, 
21—22).—A quantity varying from 0°25 to 4 grams of the sample is 
dissolved in nitric acid of sp. gr. = 1:2, and after the excess of acid 
has been expelled by boiling, enough aqueous potash is added to preci- 
pitate the metals ; 25 grams of oxalic acid is then added, and the whole 
dried at 80°. On boiling the dried mass with 100 c.c. of a mixture of 
equal volumes of water, acetic acid, and alcohol for some time, and 
finally keeping for 4 hours at 80°, the nickel oxalate is completely 
precipitated and may be obtained free from alkalis by washing it with 
a 10 per cent. solution of oxalic acid. On ignition, it leaves nickel 
oxide, which may be freed from traces of iron and manganese by dis- 
solving it in hydrochloric acid, and then adding bromine water and 
ammonia ; the precipitate containing the iron and manganese is weighed 
and the necessary correction made. L. vE K. 


Estimation of Chromium in Iron Chromium Alloys. By 
Heryricu Fresenius and H. BayEruxin (Zeit. anal. Chem., 1898, 37, 
31—35).—The greater part of the alloy employed was soluble in 
hydrochloric acid. The solution was evaporated to remove silica ; 
the small portion not soluble was fused in a silver crucible with sodium 
peroxide, by which means all the chromium it contained was rendered 
soluble as chromate, and was united with the principal solution, which 
was then treated with an excess of sodium peroxide and digested at a 
gentle heat until evolution of gas ceased. The precipitated ferric 
oxide was redissolved and once more treated with sodium peroxide, 
and was then perfectly free from chromium. The main alkaline 
solution was next acidified with hydrochloric acid, treated with 
hydrogen peroxide, boiled until the peroxide was decomposed and the 
chromate reduced, and evaporated to dryness to get rid of silica dis- 
solved from the glass vessels. After redissolving in acid, it was 
precipitated with ammonia in a platinum dish, and the precipitate 
of chromic oxide weighed. To remove traces of alumina, it was fused 
with alkali carbonate and nitrate, and the solution precipitated by 
ammonia and ammonium carbonate. The precipitate was not free 
from chromium, and required a repetition of the fusion, &c. 

For the qualitative detection of iron, aluminium, and chromium, it 
is sufficient to free the solution from excess of acid, add excess of 
sodium peroxide, and heat; filter from the iron precipitate and test 


for alumina by ammonia after acidifying with hydrochloric acid. 
M. J. 58. 


Thorium Hydrogen Oxalate. By CHaries Guaser (Zeit. anal. 
Chem., 1898, 37, 25—28).—A further examination of the salt pre- 
cipitated by hydrochloric acid from a solution of thorium oxalate in 
ammonium oxalate shows that it has not the simple composition 
previously assigned to it (Abstr., 1897, ii, 349), but is a mixture of 
the normal and the acid oxalate, the composition varying somewhat 
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according to the circumstances under which it is precipitated. The 
analyses made are not quite conclusive, but when the amount of the 
normal salt (ThC,0, + 2H,O) calculated from them was deducted, the re- 
mainder indicated for the acid salt the formula Th,H,(C,0,), +9H,0, 
after drying at 115°. M. J. 8. 


Volumetric Estimation of Antimony. By Frrpinanp GAUTIER 
(Actes Soc. Sct. Chili, 1897, '7, 74—76).—See this vol., ii, 232. 


Estimation of Carbonic Anhydride in Natural Waters. By 
CuarencE A. SeyLer (Analyst, 22, 312—316).—The author has made 
use of Trillich’s process for the last seven years and again recommends 
it as being quite trustworthy. One hundred c.c. of the sample is mixed 
with a few drops of a neutral alcoholic solution of phenolphthalein and 
titrated in a narrow glass cylinder with a N/20 solution of sodium 
carbonate, until a faint, but permanent, red tint appears. This gives 
the free carbonic anhydride alone. The combined acid is then estimated 
by adding a little methyl-orange and titrating with N/20 hydrochloric 
acid ; the total carbonic acid is the sum of the two titrations. Water, 
which, after boiling, turns red with phenolphthalein does not neces- 
sarily contain alkali carbonates, as the red coloration may be due 
to incompletely precipitated calcium or magnesium carbonate. 

Attention is-called to the great importance of the free and half- 


bound carbonic acid when Clark’s softening process is to be applied. 
L. DE K. 


Estimation of Paraffin in Petroleum of High Boiling Point. 
By D. Hotpe (Chem. Centr., 1897, i, 309, 443 ; from Chem. Rev. Fett 
ui. Harz. Ind.,4, 4—6, 21—25).—The author considers the processes of 
Pawlewski and Filemonowicz, Zaloziecki and Hiéland, Holand and 
Aisinmann as untrustworthy,and recommends the following : 10—20 c.c. 
of a sample solidifying at — 5°, or 5 c.c. of a sample solidifying at 0°, is 
dissolved in the smallest amount of a mixture of equal parts of com- 
mercial absolute alcohol and ether. This solution, contained in a 
200 c.c. Erlenmeyer flask, is cooled to —18° or —20° by a mixture of 
ice and salt, and more alcohol-ether mixture is cautiously added until 
no more oil-drops are visible and there is merely a flocculent deposit of 
paraffin. The liquid is then filtered, the funnel being surrounded with 
a freezing mixture, and washed with the ether mixture cooled to — 20° 
if dealing with hard paraffin, but for soft paraffin a mixture of 2 vols. 
of alcohol and 1 vol. of ether cooled to — 20° is used. The washing is 
continued until 10 c.c of the filtrate no longer gives an oily residue. 
The insoluble residue is dissolved off the filter by hot benzene, which is 
then evaporated in a tared beaker. When dealing with a product rich 
in soft paraffin, it is necessary to treat the residue once more in the 
manner described above. 

Petroleum containing pitch or asphalt cannot be tested by this 
method. L. DE K. 


Estimation of Paraffin in Crude Oil Distillates. By Szmson 
AIsINMANN (Chem. Centr., 1897, 1, 1261—1262; from Chem. Rev. Fett 
u. Harz. Ind., 4, 106 —108, 117—1 19).—The author states that paraffin 
is quite insoluble in absolute alcohol cooled down to — 15° by means 
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of a mixture of ice and salt. Five grams of the sample dissolved in a 
sufficiency of absolute alcohol is cooled to — 15°; when no more paraffin 
separates, the liquid is filtered off through a funnel surrounded by a 
freezing mixture, and the filter is washed with absolute alcohol at 
— 15° until the washings no longer become turbid on adding water. 
The paraffin is then dried in a desiccator and weighed. L. DE K. 


Tabarie’s Method for the Estimation of Alcohol. By Norman 
LeonarD and Harry M. Smita (Analyst, 22, 225—227).—In this 
process, the sp. gr. of the alcoholic liquid is taken; a known volume is 
then evaporated to a small bulk to drive off the alcohol, and after 
making up to the original bulk with water, the sp. gr. is again taken. 
To get the sp. gr. of the spirit, either the extract gravity is divided 
into the present gravity, or the excess of extract gravity over 1000 is 
deducted from the present gravity. There having been much dis- 
cussion as to which of the two calculations is the correct one, the 
authors have made a long series of experiments on the subject, and 
have come to the conclusion that, for spirits with but little solid matter, 
the division formula should be used, whilst the subtraction formula 
should be employed for heavily sweetened articles. L. DE K. 


Behaviour of Glycerol towards Metallic Oxides with a view 
to its Quantitative Estimation. By Frieprich BULLNHEIMER 
(Chem. Centr., 1897, 1, 522—523; from Forsch. Ber. Lebensm., 4, 
12—21).—This is an account of a series of experiments, not yet 
finished, on the solubility of metallic oxides in glycerol containing 
excess of free alkali. The only oxides which dissolve to a considerable 
extent are those of copper, bismuth, and antimony. The following 
six oxides are completely reduced to the metallic state under the condi- 
tions of experiment, namely, silver, gold, mercury, rhodium, palladium, 
and platinum. L. pr K. 


Detection of Glycerol. By Grorcres Denicis (Chem. Centr., 1897, 
1, 1002—1003; from Bull. Soc. Pharm. Bordeaux, 36, 356).—The 
glycerol is first isolated by the well-known method of extraction with 
alcohol-ether, and after evaporating the latter, the residue is heated in a 
small retort with potassium hydrogen sulphate. If a pungent odour of 
acraldehyde is emitted, a rod moistened with Nessler’s reagent, or an 
ammoniacal silver nitratesolution is exposed to thefumes; when acralde- 
hyde is present, the reagent will become brown. L. ve K. 


Detection of Picric Acid, and Distinction from Dinitrocresol 
(Saffron Substitute). By A. Rymsza (Zeit. anal. Chem., 1897, 36, 
813—814; from Jnaug. Dissert. Dorpat).—The substance is macerated 
for several hours with water acidified with sulphuric acid, then mixed 
with 3 vols. of 95 per cent. alcohol, and digested for 24 hours at 
50—60°. After filtration and evaporation of the alcohol, any fat is 
removed by shaking with light petroleum, and the liquid is then 
acidified with hydrochloric acid, and shaken repeatedly with ether. 
Urine, which in cases of poisoning with picric acid is always coloured 
reddish-brown by the presence of picramic acid, may be extracted with 
ether after simply acidifying. The residue obtained by evaporating 
the ether is then tested for picric acid, by (1) the isopurpuric acid 
reaction (blood-red colour on warming with potassium cyanide and soda), 
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(2) the picramic acid reaction (blood-red colour on heating with soda 
and grape-sugar), or, better, (3) soda and ammonium sulphide, (4) ammo- 
niacal copper solution (yellowish-green precipitate of hexagonal needles 
which polarise light), and (5) by dyeing white wool. The limit of 
sensitiveness of the five reactions is 1:5000, 1:7000, 1: 12500, 
1 :80000, 1: 110000 respectively. Reactions (2) and (5) are less sensi- 
tive in presence of fats and other substances. 

When reduced with stannous chloride and hydrochloric acid, potas- 
sium dinitrocresol gives a cherry-red colour with ammonia ; picric acid, 
a brownish-red. Reduced with zinc and hydrochloric acid, the former 
gives a bright red colour, which disappears after a time. Picric acid 
sometimes gives a blue colour, later a brownish-green, which remains 
unchanged for days. M. J. 8. 


Detection of Cholesterol and Phytosterol in Fats. By 
ARTHUR Forster and Rupotr RrecHELMANN (Chem. Centr., 1897, i, 563 ; 
from Zeit. dffentl. Chem., 3, 10—12).—The sample (50 grams) is boiled 
twice for 5 minutes with 75 c.c. of 96 per cent. alcohol, using a reflux 
condenser, and when cold the spirit is decanted off through a filter. 
The filtrate is then heated in a retort with 50c.c. of 50 per cent. 
aqueous soda until about three-fourths of the spirit has distilled over, 
the residue transferred to a porcelain dish, and the rest of the spirit 
removed by evaporation. The aqueous liquid is then extracted by 
shaking with ether in a suitable apparatus, the ethereal liquid dis- 
tilled to dryness, and the residue again taken up with a little ether, 
which is filtered into a small glass and allowed to evaporate slowly. 
The residue is again dissolved in strong alcohol and allowed to crystal- 
lise, when it will be in a sufficiently pure condition for microscopical 
examination, best with polarised light. 

Cholesterol crystallises in very thin, rhombic tablets. Phytosterol, 
on the other hand, in fascicular, well-formed, fairly broad needles ; 
when crystallised very slowly, the crystals assume the form of six- 
sided tablets. From undoubtedly pure lard, the authors have sometimes 
obtained crystals of cholesterol which were not well formed, so as to 
render the test uncertain. L. pE K. 


Fehling’s Solution. By J. Bisnop Tineie (Amer. Chem. J., 1898, 
20, 126—127).—Since ordinary Fehling’s solution, unless strongly 
alkaline, is reduced by mineral acids (compare Jovitschitsch, this 
vol., ii, 98), the use of the following solution, described by Purdy, is 
recommended. 4°742 grams of crystallised copper sulphate is dissolved 
in 200 c.c. of water and 38¢.c. of glycerol, and mixed with 23°5 grams 
of potassium hydroxide dissolved in 200c.c. of water; 450 cc. of 
ammonia (sp. gr.=0°9) is added, and the mixture diluted to 1 litre ; 
35¢.c. of this solution is equivalent to 0°02 grams ‘of dextrose ; to 
determine dextrose, 35 c.c. of the copper solution is diluted with 70 c.c. 
of water, boiled, and the sugar solution added, drop by drop, until the 
blue colour is discharged. The copper solution is not reduced by 
mineral acids, and is unchanged by long keeping. W. A. D, 


Estimation of Dextrose. . By Enuarp Priteer (Pfluger’s Archiv., 
1898, 69, 339—471).—A critical article dealing with the various 
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methods of estimating sugar, and giving full details of a new method, 
a preliminary notice of which has already appeared (Abstr., 1897, ii, 
378). W. D. H. 


Volumetric Estimation of Grape Sugar and other Substances 
Oxidisable by Fehling’s Solution. By E. RimcuEr (Zezt. anal. Chem., 
1898, 37, 22—25).—The method depends on the use of an excess of 
the Fehling’s solution and the titration of the excess of copper by 
iodine and thiosulphate. Ten c.c. of standard copper sulphate (69:28 
grams per litre) is mixed with 10 c.c. of the alkaline tartrate solution 
(346 grams of sodium potassium tartrate and 100 grams of sodium 
hydroxide in the litre), and 100 c.c. of water ; 2¢.c. of pure concentrated 
sulphuric acid is added and well mixed in, the mixture is cooled, 1 
gram of potassium iodide in 10 cc. of water is added and a little starch, 
and the liberated iodine is titrated with N/10 thiosulphate until the blue 
colour is destroyed and does not reappear for 5 minutes (a reappearance 
later is to be disregarded). If the thiosulphate is of correct strength, 
27°8 c.c. will be required, and each c.c. willcorrespond with 0:00635 gram 
of copper. 

Fresh quantities of the copper and tartrate solutions diluted with 30 
c.c. of water are heated to boiling, 10 c.c. of the sugar solution, which 
must not exceed 1 per cent. in strength, is run in, and after boiling 
for a few seconds the precipitated cuprous oxide is filtered off with a 
dense filter and well washed. The filtrate is acidified and titrated as 
above, and from the difference between the two titrations the copper 
precipitated is calculated, and the corresponding amount of grape 
sugar found from Allihn’s table. Test analyses showed satisfactory 
results. For the estimation of lactose in milk, the proteids must be 
first removed. This is very neatly effected by using a solution of asa- 
prole in citric acid (30 grams of each per litre) ; 15 c.c. of this reagent 
suffices for 10 c.c. of milk, the mixture being made up to 100 cc., 
warmed to 60°, and filtered. Twenty c.c. of the filtrate is then treated 
with the mixed copper solutions as before, the boiling being continued 
for 6 minutes before filtering. Soxhlet’s table gives the amount of 
lactose corresponding with the copper precipitated. M. J. 58. 


Detection and Estimation of Saccharosein Wine. By ArTHuR 
BornTRAGer (Zeit. anal. Chem., 1897, 36, 767—776).—Saccharose is 
always detected and estimated by inverting with an acid and ascer- 
taining the increase in lzevorotation of polarised light and in reducing 
power, but the proportion of acid to be used, and the time and tem- 
perature of heating have been most variously prescribed by different 
authorities. Of late, the opinion seems to have gained ground that 
with the large quantity of acid employed by the early experimenters 
a danger existed of partially reversing the levorotation of the in- 
verted sugar (compare Bishop, Abstr., 1889, 85). The author confirms 
the fact of this reversal when the heating is unduly prolonged, but 
shows that with sugar solutions of the strength employed for Soleil’s 
instrument (16°35 grams per 100 ¢.c. and stronger solutions are hardly 
ever met with among sweet wines) the maximum levorotation is at- 
tained when 1/10 volume of hydrochloric acid of sp. gr. =1°1 (20 per 
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cent.) is added and the temperature is maintained at 67—70° for 
10—20 minutes. With the Ventzke solution, however (26-048 grams 
per 100 c.c.), the maximum is reached at 10 minutes and already at 
15 minutes a falling off is observed. The author therefore regards 
the method which he adopted in 1888 (Abstr., 1890, 426) as free from 
all objection, especially when it is considered that many hundred 
samples of sweet wine free from saccharose examined by this method 
have given practically identical rotations before and after inversion. 
When the saccharine strength does not exceed that of the Soleil 
standard, inversion may be completed by leaving the mixture for 18 
hours at 18—20°, but with the stronger solution, it is incomplete even 
at 48 hours. Sweet wines free from saccharose show a slight increase 
(2:2 degrees Ventzke with a 200 mm. tube) when inverted in the cold, 
although the reducing power remains unchanged, and since 1 degree 
Ventzke of levorotation corresponds with about 0°8 gram of saccharose 
per 100 c.c. the measurement of the reducing power after cold inversion 
is the more accurate method of estimating the saccharose present. 


M. J. 8. 


Estimation of Glycogen in the Liver. By A. E. Austin 
(Virchow’s Archiv., 1897, 150, 185—196).—Briicke’s method of pre- 
paring glycogen leaves a considerable quantity of that substance in 
the liver, which can be then extracted by Kiilz’s method. Various 
objections to the use of the latter method are, however, advanced. A 
method was therefore devised in which the liver was first subjected 
to gastric digestion ; the amount then obtained was sometimes more, 
sometimes less, than by Kiilz’s method. Pepsin hydrochloric acid has 
no action on glycogen. W. Dz. iH. 


Detection of Aldehydes and Phenols. By Barsper and 
JANDRIER (Zeit. anal. Chem., 1898, 37, 47—48; from Ann. Chim. 
anal., 1'7, 325).—A few c.c. of a phenol are mixed in a test tube with 
2 c.c. of absolute alcohol containing traces of an aldehyde, 1 c.c. of 
concentrated sulphuric acid is then poured down the side, and the 
colours observed at the contact surface and after shaking. 

With phenol and acraldehyde (a 0:001 per cent. solution), the acid 
layer is yellow, the alcoholic violet. On shaking, the whole becomes 
heliotrope-coloured. 

Formaldehyde gives no such reaction with phenol; but with gallic 
acid the lower layer is yellow and the upper blue, and, on shaking, 
the whole becomes heliotrope-coloured, passing into salmon colour, or 
with a stronger solution (0°01 per cent.), dirty green. Acraldehyde 
gives no colour with gallic acid. §-Naphthol, a-naphthol, quinol, and 
phloroglucinol all give colours with aldehydes, some of the reactions 
being both characteristic and very sensitive. M. J. 8. 


Detection of Chloral Hydrate. By Apam JaworowskI (Zeié. 
anal. Chem., 1898, 37, 60—61 ; from Pharm. Zeit. Russ., 33, 373).— 
A solution of 0°12 gram of resorcinol in dilute aqueous chloral hydrate 
poured upon dilute sulphuric acid gives a brown ring at the contact 
surface, and the whole becomes brown on shaking. Strong ammonia 
floated on the mixture acquires a yellowish-red colour. Aqueous 
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chloral hydrate gives, with Nessler solution, a brick-red precipitate, 
changing to dirty yellowish-green. Chloral hydrate solution (2 c.c. 
containing 0°03—0°06 gram) when boiled with 0°3 gram of potassium 
thiocyanate, and then treated with 3—5 drops of normal potash 
solution, becomes light brown, and on standing gives a dark browa 
precipitate with a colourless upper liquor. 

A similar experiment with 0°2—0°3 gram of sodium thiosulphate 
gives a turbid, brick-red liquid, becoming clear and brownish-red when 
the potash is added. When phloroglucinol is heated with choral 
hydrate and then treated with potash, it gives a deep brown-rad 
colour; on acidifying with hydrochloric acid after cooling and then 
shaking with amylic alcohol, the latter becomes brownish-red. 

M. J.S. 


Estimation of Acetic Acid in the Presence of Inorganic 
Salts. By Bertram Biount (Analyst, 22, 309—310).—The mixture, 
which should be free from nitrates, is distilled with dilute sulphuric 
acid until fumes of the latter begin to make their appearance, the 
distillate being collected in a receiver containing aqueous soda. It is 
then evaporated nearly to dryness, and a large excess of absolute 
alcohol added, which dissolves the sodium acetate and the excess of 
sodium hydroxide, leaving the sodium chloride and sulphate as an 
insoluble residue. As the solution still contains some impurities, the 
alcohol must be evaporated, and the residue re-distilled with dilute 
sulphuric acid; the distillate is collected in a receiver containing 


aqueous baryta, and after the excess of baryta has been removed by 
means of carbonic anhydride, the barium acetate is dried and weighed. 
L. DE K. 


Dissociation of the Salts of Petroleum Acids and the 
Estimation of Free Acids in Mineral Oils. By Roman Zato- 
ZIECKI (Chem. Centr., 1897, i, 444; 524—525; Chem. Rev. Fett. ii. 
Harz. Ind., 4, 25—27 ; 36—38).—The author states that the free 
acidity of mineral lubricating oils is best estimated by means of N/10 
soda dissolved in proof spirit. 

The soap formed is not decomposed by water, but is hydrolysed to a 
certain extent when agitated with petroleum. L. pE K. 


Detection of Margarine. By Hermann Bremer (Chem. Centr., 
1897, i, 948 ; from Milch. Zeit., 26, 210—211).—It has been proposed 
to add small quantities of phenolphthalein or dimethylamidoazobenzene 
to margarine so as to facilitate its detection; the addition of 5 per 
cent. of sesame oil is recommended by the author, who wishes this to 
be made compulsory, not only in the case of butter substitutes, but 
also for lard adulterants. L, pe K. 


Rapid Detection of Margarine in Cheese. By RuvupoiF 
Here mann (Chem. Centr., 1897, i, 1002 ; from Zeit. sffentl. Chem., 3, 
117—120).—Twenty to 50 grams of the rasped cheese is introduced 
into a tube 20 cm. long and 2°5 cm. wide ; 20—25 c.c. of hydrochloric 
acid of sp. gr. = 1°19 is added, and the tube is then placed in a boiling 
water bath for about half an hour ; the casein dissolves, and the fatty 
matter floats on the top of the brown liquid. A few drops of the fat 
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are then pipetted off and tested in the butyro-refractometer. If the 
fat which separates is not quite clear, it must be dissolved by agitating 
the liquid with light petroleum, when the latter, on evaporation, will 
leave the fat in a sufficiently pure state. L. pe K. 


Examination of Cheese for Foreign Fats (Artificial Cheese) 
and the Estimation of Water and Fat in Cheese. By Artur 
Devarpa (Zeit. anal. Chem., 1897, 36, 751—766).—The estimation of 
the volatile fatty acids by the Reichert-Meissl process is a most 
valuable method of detecting the presence of foreign fats. Although 
in most cases the true milk fats of cheese show little change after 
the completion of the ripening process, yet, in consequence of the 
development of lactic acid and of certain unelucidated changes in the 
proteids, the fats extracted by ether often show a higher percentage 
of volatile fatty acids than is the case in butter. The following 
method of extraction avoids this source of error. About 50—100 
grams of the cheese, cut into small fragments or rubbed up with a 
little water in a mortar, is placed in a Wolfbauer’s flask (a double 
flask shaped like a figure 8) with 50—80 c.c. of water, 100—150 
c.c. of ether, and a drop of phenolphthalein. After vigorous shaking, 
dilute potash is added until a pink colour is obtained, and the flask is 
again well shaken. The ethereal layer is filtered and distilled, and 
the fat, after drying at 100°, is, if necessary, again filtered. In about 
45 specimens of genuine cheese, the Reichert-Meiss] number ranged 
from 23:1 to 32°6, only two specimens (a Limburg, and a Swiss 
green cheese) showing lower numbers (20°1 and 15:4 respectively, with 
the abnormally low saponification number 216), whilst the four artificial 
cheeses examined gave only 1:7—3:1. 

The best method of estimating the water is to expose 10 grams of 
the cheese, cut into small pieces, in a vacuum over sulphuric acid at 
the ordinary temperature for 24—36 hours, and to finish by 2—6 
hours at 100°. The loss of volatile acids is by this means reduced to 
a minimum, and the cheese is left in a porous condition, in which 
state it is easily pulverised without adding sand, and is very readily 
extracted with ether. The ether extract rarely contains notable 
proportions of non-fatty organic matters. The crude fats may be 
partially purified by redissolving in cold ether, or by shaking the 
ethereal solution with water or dilute alkali. Light petroleum 
presents no advantage over ether for the extraction of the fats. 

M. J. 8. 


Glucosides contained in Digitalis Leaves, and their Hstima- 
tion. By OC. C.. Ketter (Chem. Centr., 1897, i, 1211; from Ber. Pharm. 
Ges., 1895, Heft 11).—According to the author, the leaves of digi- 
talis contain the three glucosides, digitoxin, digitonin, and digitalin, 
which are identical with the glucosides contained in the seeds. To 
estimate the quantity of digitoxin, the leaves are extracted with 
70 per cent. alcohol, the solution evaporated, the residue taken up 
with water, basic lead acetate added, the lead removed from the filtrate 
by sodium sulphate, the solution made alkaline with ammonia, and 
shaken with chloroform. The digitoxin thus extracted is purified by 
means of a mixture of ether and chloroform (3: 7) in light petroleum. 
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It forms a yellow solution in hydrochloric acid, which, when heated to 
100°, becomes green and then yellowish-green. When a solution of 
digitoxin in glacial acetic acid containing ferric chloride is treated with 
concentrated sulphuric acid, the zone of demarcation of the two liquids 
becomes dark, and in a few minutes the acetic acid turns indigo-blue 
(Keller’s test). The red coloration obtained by treating digitoxin with 
concentrated sulphuric acid is probably due to the presence of traces 
of digitalin. The above process may be used for the valuation of 
digitalis. 

Digitonin is obtained from the aqueous solution after shaking with 
chloroform, by expelling the ammonia, acidifying with hydrochloric 
acid, precipitating with tannin, dissolving the tannates in 50 per cent. 
alcohol, adding lead oxide, evaporating, extracting the residue with 
dilute alcohol, filtering, and evaporating the solution to dryness. Digi- 
tonin, when submitted to Keller’s test, gives a bright red coloration. 

Digitalin is obtained from the filtrate from the digitonin tannates 
as follows. More tannin solution and concentrated sulphuric acid are 
added, the precipitate dissolved in 70 per cent. alcohol, the solution 
boiled with lead carbonate, the liquid decanted, evaporated with lead 
oxide, the residue extracted with alcohol, and the solution evaporated. 
Digitalin, when tested by Keller’s reaction, gives a characteristic 
red zone. 

For pharmaceutical purposes, it is sufficient to determine the content 
of digitoxin. E. W. W. 


Influence of certain Drugs on the Analysis of Urine. By 
Bruno Barpacu (Zeit. anul. Chem., 1897, 36, 776—784).—Jnfluence of 
Nitrates on the Estimation of total Nitrogen.—Whether the original 
method of Kjeldahl or the special modification of Jodlbauer and Forster 
is employed, not only is the nitrogen of the nitrate missed, but consider- 
ably less is found than is present in other forms. This is due to the 
intermediate formation of nitrous acid, which then decomposes urea 
with evolution of nitrogen. By reducing the nitrates with aluminium 
and soda before adding the sulphuric acid, the total nitrogen present 
may be estimated with great accuracy. For 10 c.c. of urine, 0°3 gram 
of ignited aluminium foil and 5 c.c. of soda of sp. gr. = 1°34 may be used. 
The reduction is allowed to proceed for #-hour in the cold, and the liquid 
is then carefully boiled for 5 minutes, and air is aspirated through the 
flask for }-hour longer, the gases being passed through standard acid 
with precautions against the transport of soda by the hydrogen. The 
concentrated sulphuric acid (30 c.c.) is then added, and the process 
finished as described by Kjeldahl. To ensure the complete absorption 
of the ammonia, it is desirable to pass the hydrogen twice through 
acid. 

Titration of Urea by Liebig's Method.—In presence of iodides, the end- 
reaction occurs too soon, although this effect can to some extent be com- 
pensated by the addition of sodium chloride. Ammonium chloride, on 
the contrary, delays the end-reaction very seriously. j 

Estimation of Uric Acid.—Salkowski’s method (Abstr., 1872, 333) is 
not appreciably influenced by piperazine, lysidine, or potassium iodide, 
in the proportions of the ordinary doses. M. J. 8. 
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Estimation of Alloxuric Bases. By Ernst L. Satkowsx1 
(Pfliiger’s Archiv., 1898, 69, 268—306).—The paper proposes certain 
modifications of the silver method of estimating uric acid and the allox- 
uric (xanthine) bases, and criticises Camerer’s work on the subject. 


W. D. iH. 


The Kriiger-Wulff Method for Estimating Alloxuric Com- 
pounds. By Ernst L. Satkowsx1 (Chem. Centr., 1897, i, 1076—1077; 
from Deutsch. med. Woch., 23, 213—216).—The author thinks that his 
process, involving the use of silver solution, is preferable to the method 
based on the action of a cuprous salt ; silver throws down the alloxuric 
bases, all but completely. L. pe K. 


Estimation of Caffeine in Coffee. By Arruur Forster and 
RupotF RrecHetman (Chem. Cenitr., 1897, i, 1259—1260; from Zeit. 
éfentl. Chem., 3, 129—131).—Twenty grams of the ground roasted 
coffee is boiled four times with 200 c.c. of water, and after the joint 
infusions have been made up to 1 litre and filtered, 600 c.c. of the filtrate 
is extracted in a specially constructed apparatus for 10 hours with 
chloroform, the liquid having previously been made alkaline with 
aqueous soda. The chloroform is distilled off, the residue treated by 
Kjeldahl’s process, and the amount of caffeine calculated. 

The liquid also contains another alkaloid, which although it cannot 
be extracted by an immiscible solvent, may be precipitated by phos- 
phomolybdic acid. This alkaloid may be obtained from the precipitate 
by treating it with lime and extracting with alcohol; probably it 
is identical with Paladino’s caffeearine. L. pE K, 


Estimation of Caffeine in Tea. By C. C. Ketier (Chem. Centr., 
1897, i, 1134—1135 ; from B. Pharm., '7, 105—112).—Six grams of 
the sample is treated in a separating funnel with 120 grams of chloro- 
form, and after soaking for a few minutes, 6c.c. of a 10 per cent. 
solution of ammonia is added, and the whole shaken for half an hour. 
After leaving it for 3 to 6 hours, 100 grams of the chloroform extract, 
representing 5 grams of tea, is drawn off, distilled to dryness, and the 
residue moistened with 3 c.c. of absolute alcohol; this, when 
evaporated in a strong current of air, causes the chlorophyll to separate 
mechanically. The caffeine is purified by warming it with a mixture 
of 7c.c. of water and 3 .c. of alcohol ; 20 c¢.c. more water is then 
added, and the liquid filtered. On evaporation, it leaves pure, weigh- 
able caffeine. 

The percentage of caffeine in various commercial samples of tea is 
tabulated. L. ve K. 


Reagents for the Detection of Certain Alkaloids. By 
AtpaonsE L. Brociner (Zeit. anal. Chem., 1898, 87, 62 ; from Pharm. 
Zeit. Russ., 28, 778).—A solution of 1 gram of potassium perruthenate 
in 20¢.c, of concentrated sulphuric acid gives the following colora- 
tions :—with solanine, a gradually developing red colour, which dis- 
appears on heating ; with ononine, an immediate brownish-red ; with 
chelidonine, green; with imperatorine, blue changing to green. A 
solution of 1 gram of ammonium uranate in 20c.c. of sulphuric acid 

(which must be freshly prepared) gives :—with codeine, a blue coloration 
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on gently warming ; with imperatorine, blue disappearing on warming ; 
with morphine, a dirty green on warming; and with chelidonine, a 
slowly developing green coloration. M. J. 8. 


Detection of Opium Alkaloids. By Gustave Bruyiants (Zeit. 
anal, Chem., 1898, 3'7, 62—63; from Pharm, Zeit. Russ., 28, 778).— 
The following colour reactions are given by the various opium alkaloids 
with the Fréhde-Buckingham reagent and the modifications of the test 
suggested by the author (Abstr., 1896, ii, 132). 


Froéhde reagent in | Froéhde reagent after | Potassium nitrate 
the cold. warming. added to hot mixture, 


Violet. Green. Red, then yellow. 


Apomorphine... Greenish-blue. Ibid. Ibid. 
Oxymorphine... Blue. Ibid. The violet ean 
to re 


Codeine Dirty green, then Ibid. Like morphine. 
blue. 
Narceine Blue changing to Dirty green. Like morphine. 


green. 
Green, then greenish- Green. Violet, then transient 
d. 


brown. re 
Papaverine Green, then blue, Green, then blue, Green rapidly dis- 
then red. then red. appearing. 
Meconine Very transient green. Dirty blue. Ibid, 
Dirty green, then -Dark brown. Ibid. 
greenish-brown. 


M. J.S. 


Estimation of Morphine in Opium. By Clemente MontemartIyI 
and D. Trasciarti (Gazzetta, 1897, 27, ii, 302—335).—Most of the test 
estimations of morphine in opium by various methods have been made 
on a few samples of opium of approximately the same composition. 
The authors have determined the morphine in nine samples of opium 
(A to K), differing widely in composition, by the principal methods, the 
results being summarised in the accompanying table ; the best were 
obtained by a method which the authors themselves have elaborated, 
depending on extracting the morphine with a sodium chloride solution. 
Theanalysis is carried out as follows. Ten grams of the powdered opium, 
dried at 100° is macerated in a mortar with 90—-100 c.c. of a 20 per 
cent. sodium chloride solution for 1 hour, and then thrown on to a small 
filter, the residue being again treated for 1 hour with 60 c.c. of the 
sodium chloride solution. The mixture is then filtered, and the residue 
repeatedly treated with sodium chloride solution until a colourless filtrate 
is obtained, or until a drop gives no reaction with Fréhde’s reagent. 
The mixed filtrates are evaporated to dryness on the water bath, and 
the powdered residue is repeatedly extracted with boiling absolute 
alcohol (300—350 c.c.) until the extract gives no reaction with Fréhde’s 
solution ; the alcoholic solution is evaporated, and the residue, after 
being covered with 15 c.c. of very dilute ammonia and left for 24 hours, 
is collected on a tared filter, washed with aqueous morphine solution 
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until the washings are colourless, and dried at 100°. The filter con- 
taining the morphine is then put into a tap funnel and covered with 
chloroform ; the latter is run off and the treatment repeated until, 
on evaporating a few drops, taking up the residue with hydrochloric 


Helfenberger. 


Pharma- 


copeia of 1892. 


| 


Langlois 
Guichard. 
Cannapin and Van 


| 
| 
| 
| 
| 
| 


| Italian 
exhaustion. 


_— _— ‘ 16°84; — | 16°70 
| — | — 76 | 15°60 | 15-02 | 15°80 
| 10°09 | 14°36 ; 12°29 | 12°40 12°00 
589; — ; 8°60 | 10°85 | 8°36 
| 11°60 | 11°70} 11-42 | 13°04 | 18-11 | 13°55 
| -|- 8°77| 8°89, 8°67 
| — | — — |16°09 16°55 
- 5°53 | 19°42 ‘ 11°37 | 11°07 | 11°42 
; | 9°58 | 14°24! 10° 12°82 raed bares 
| 
acid and adding soda, no turbidity is obtained. The morphine is then 
again brought on to a tared filter, dried at 100°, and weighed ; the whole 
determination takes about 4 days for its completion. 
The most concordant results are obtained by this method and by 


those of Perger and Squibb. W. J. P. 


Detection of Atropine in Corpses. By Pau Soxtsren (Chem. 
Centr., 1897, 1, 1002 ; from Zeit. dffentl. Chem., 3, 115—116).—In the 
case of a child who died through eating atropine pills, this alkaloid 
could not be detected in the alkaloidal residue obtained from the 
kidneys, liver, and spleen, either by the physiological test or by 
Vitali’s reaction ; neither could any atropine be obtained from the 
stomach or its contents, or from the duodenum or esophagus. In the 
urine, however, a trace of alkaloidal residue was obtained which, 
although it could not be detected by Vitali’s reaction, gave a very 
good physiological test when applied to the eye. L. DE K. 


The Precipitation of Proteids. By N. C. Henrm Scnvernine 
(Zeit. anal. Chem., 1897, 36, 643—663).—A marked difference is 
produced in the properties of albumin and other proteids by the 
presence or absence of saline matter, the ash-free proteids evidently 
possessing, in some respects, the character of acids. The precipitation 
of the proteids by the four reagents employed by the author (Abstr., 
1896, ii, 631), namely, stannous chloride, lead acetate, ferric acetate, 
and uranium acetate, may therefore be regarded as resulting from the 
formation of insoluble protein salts of the heavy metal. To investi- 
gate the question whether these precipitations would be furthered by 
the presence of normal salts, containing in the first place a different 
basic radicle, and in the second case a different acid radicle from that 
in the precipitant, two series of experiments were made, employing 
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beer as the proteid solution and working strictly according to the 
methods laid down in former papers. In the first series, varying 
amounts of a calcium salt were added before the precipitating reagent, 
the acid radicle of the calcium salt employed being in each case identical 
with that of the precipitant. The result was that the amount of nitro- 
genous matter precipitated by stannous chloride increased with 
increasing additions of calcium chloride but with the three other 
reagents the reverse effect was produced. On this account, it is 
advocated as an improvement in the precipitation of albumin by 
stannous chloride to add 10 c.c. of a 10 per cent, calcium chloride 
solution, and to wash the precipitate with a 1 per cent. solution of the 
same. In the second series, a new acid radicle was introduced (or 
rather the amount already present was augmented) by the addition of 
sodium phosphate. Up to a certain point, this caused an increased 
precipitation of nitrogenous matter by each reagent, but as soon as the 
added phosphate was sufficient to precipitate the reagent by itself, the 
amount of nitrogenous matter thrown down diminished. 

The addition of phosphate is therefore only desirable in cases where 
the proteid solution is very deficient in phosphoric acid, and then only 
to the amount existing in normal beer, namely, about 0°02 gram of 
P,0, in 25 cc. These cases may be recognised by the incomplete 
precipitation of the ferric acetate by the original solution. 

The author has pow applied the above method of analysis to solutions 
of egg-albumin, milk, decoction of yeast, Witte’s peptone, Liebig’s 
meat peptone, and meat extract, diastase (Merck’s) and urine. The 
results indicate that whereas beer-wort seems to contain only four 
proteids, milk contains a fifth, which is not precipitable by stannous 
chloride, but is precipitated by all the other reagents, including 
magnesium sulphate. This, which the author distinguishes as 
albumin II, seems to agree in amount with the lactalbumin and 
lactoglobumin of Kénig, whilst the albumin I precipitable by stannous 
chloride agrees closely with the amount of casein. Witte’s peptone 
and Liebig’s meat peptone contain propeptones (albumoses), but no 
peptones; Liebig’s meat extract shows 11 per cent. of the nitrogen in 
the form of peptones, whereas Konig and Bémer found only traces 
(Abstr., 1896, ii, 83). In normal urine only traces of proteids are 
discoverable. M. J.8. 


Modification of Oliver’s Heemoglobinometer. By Enrnzst 
Souty (Proc. Physiol. Soc., 1897—8, 23).—Instead of using a dark 
room, a box acting as a portable dark chamber which can be illuminated 
with a small candle or electric lamp is employed, and modification in 
the extent of dilution of the blood is also suggested. W. D. H. 
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Refractivities of Air, Oxygen, Nitrogen, Argon, Hydrogen, 
and Helium. By Witiiam Ramsay and Morris W. Travers (Proc. 
Roy. Soc., 1897, 62, 225—232).—By means of an apparatus similar to 
that described by Lord Rayleigh (Abstr., 1896, ii, 598), the refractivity 
of hydrogen was compared with that of air, and subsequently the 
hydrogen was compared with oxygen and with nitrogen free from 
argon. Air, oxygen, and nitrogen, were then compared with one 
another, and with argon. Placing air in each case equal to unity, and 
calculating the refractivities of the other gases, the following table was 
obtained. 

Directly Through 
Compared. Oxygen. Nitrogen. Hydrogen. Argon. 
Hydrogen 04737 0°4727 — _ 
Oxygen....00....-. : -- 0°9247 0:9237 09261 
Nitrogen ‘ 10155 — 1:0170 10191 
0°9577 0:9572 o- a 
15316 — — — 


It has been tacitly assumed that the refractive index for a mixture of 
gases is that of those of their constituents, taken in the proportion in 
which they occur. The index of refraction of air, calculated from the 
above determinations, is about 0°35 per cent. too low, that of a mixture 
of about equal volumes of hydrogen and helium is 3 per cent. higher 
than the value found, and a mixture of oxygen and carbonic anhydride 
has a calculated refractivity that is less than the observed. 

The effect of mixing equal volumes of hydrogen and helium, each of 
which has too large a coefficient of elasticity, is to cause each to occupy 
twice the volume that they previously occupied, and to halve approxi- 
mately the pressure for each. The pressure is therefore lower than it 
would be for an absolutely ideal gas, for each gas, hydrogen and helium. 
The sum of these pressures will accordingly be too low, or transposing, 
the sum of the volumes will be too great. The opposite argument holds 
for air, But if the refractive power is a function of the dielectric 
constant, and hence of the co-volumes of the gases, it follows that 
gases are not, as postulated by Dalton, indifferent to one another’s 
presence, but that they modify one another’s properties in the same 
manner as do liquids, although to a different extent. Although at low 
pressures and large volume, measurements of pressure and volume may 
not be accurate enough to lead to the detection of this mutual action, 
the refractivity seems to be a means delicate enough to be used for this 
purpose. H. C. 


Optical Constant of Sodium. By Paut Drupr (Ann. Phys. 
Chem., 1898, [ii], 64, 159—162).—With light polarised at an angle of 
45° to the plane of incidence, an angle of incidence of 65°, and using 
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sodium light, the author finds for the index of refraction of sodium 
n= 00045, and for that of absorption k=580. Sodium has therefore 
the smallest index of refraction found for any metal. H. C. 


Refractive and Dispersive Power of Combined Silicon. By 
Gino Asati (Gazzetta, 1897, 27, ii, 437--455).—The author has deter- 
mined the refraction constants of a number of silicon compounds for 
the rays H,, Hg, H,, and D; the chief results for the ray H, are 
summarised in the accompanying table. The substances were examined 


| 
| Atomic refraction 
| of silicon for 


a | P pn. -1 
C d. | @ |dat¢’.| Pes ~ ue 
ompoun | a a @ pnct2 


{ 
| 


147556 47°26 8-06 
2°77222' 70-07 8:87 
0°76819| 79°62 13°62 
0°76890| 79°38 13°38 
102804} 54°11 7°31 
| 0-9320 84°84 7°64 
|0-9158 | 11518 7°58 
| 0:97694 | 176°88 604 


° 


Ades a> 


26°44 10°04 
2°65085| 12°36 6°76 
2304 | 12°89 6°79 
215 | 11°56 5°96 


KANS SOMOS 
eH OVO Co TAT 


KH SNDS 
DWSWPOe Qc ~T8 


2 
3° 
22 
2 
2 
0 
2 
2 
4 
0 


i 
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in the pure state with the exception of colloidal silicic acid, which was 
examined in a 2°153 per cent. aqueous solution. The atomic refraction 
of silicon calculated by either the » or py? formula varies considerably 
in the different compounds. W. J. P. 


Refractive Indices of the Blue and Green Solutions of the 
Chrome Alums. By CHarues Soret, Arn. Bore, and Eve. Dumont 
(Chem. Cenir., 1897, i, 1088; from Arch. Sct. phys. Genéve, [iv], 3, 
376—381).—-Observations were taken with 4 to 6 per cent. solutions 
of potassium and ammonium chrome alum for the rays CO, D, and F. 
The mean refractive index of the blue solutions is greater than that of 
the green solutions by 47 units of the fifth decimal. The difference is 
the same for solutions of both the alums. The observations were made 
at about 20°. H. C. 


Refraction of Metallo-carbonyls. By Rarrar.z Nasin1 (Gazzetta, 
1897, 27, ii, 556—559).—The author objects to Ferreira da Silva’s 
statement (Abstr., 1897, ii, 406) of the views of Mond and Nasini, 
respecting the metallo-carbonyls. W. J. P. 

Optical Activity. By L. Tcnécazrr (Ber., 1898, 31, 360—368). 
—tThe author considers that for comparisons of the optical activities 
of different substances, it is better to use the molecular rotation, 
[M],>=Mx[a]p, and not the usual constant, the specific rotatory 
power = [a ]p. 
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The following numbers have been obtained for the different menthylic 
salts of normal acids. 


| 
| 
| 
| 


BS; P. at 
15 mm. 


[a]. [M]>. d 20°/4°. 


ea ete — 50°0° -—78:0 
Menthylic formate | —79°52 — 146°3 0°9359 98° 
— 79°42 — 157°3 0°9185 108 
propionate | —75°51 — 160°2 0°9184 118 
butyrate | —69°52 — 156'9 0°9114 129 
valerate | —65°55 — 157°3 0°9074 141 
hexoate | —62°07 -157°7 09033 153 
heptoate ......... — 58°85 -157°7 0°9006 165 
octoate — 55°25 — 155°8 0°8977 175 


9 


The salts were obtained by the action of the various acid chlorides, in 
slight excess, on menthol ; the products were washed with sodium 
hydroxide, dissolved in ether, dried with potassium carbonate, and, 
after distilling off the ether, carefully fractionated under diminished 
pressure. The portions taken for the optical constants boiled within 
a few tenths of a degree. The measurements were made in a Laurent 
half shadow polarimeter at a temperature of 20—20°5°. The tube 
used was 100 mm. long. The most important generalisation which can 
be drawn is, that whilst the function [a], is at a maximum with the 
formate and then gradually gets smaller, the function [ M ]p reaches its 
maximum with the acetate, and then remains practically constant. 

A similar result is obtained when the specific rotatory powers of the 
salts of J-amylic alcohol given by Guye and Chavanne (Abstr., 1895, 
i, 202, 317) are converted into the corresponding molecular rotations. 
A maximum is reached at amylic propionate, and the higher members of 
the series have roughly the same molecular rotation, namely, — 4°33°. 

Similar results may be obtained for other homologous series, namely, 
alkylic salts of optically active valeric acid (Guye and Chavanne, 
Abstr., 1893, ii, 561), the derivatives of /-menthylamine (Binz, Jnaug. 
Diss., 1893), the ethereal salts of glyceric and of diacetylglyceric acid, 
Frankland (Trans., 1893, 511, 1410; 1894, 750), and also the alkylic 
salts of tartaric acid (Pictet and Freundler). 

In the different series, the maximum is reached at very different 
points; in some cases near the beginning of the series, in others 
towards the end. In certain series, the maximum appears to lie beyond 
any members of the series hitherto investigated. In series in which a 
change in the sign of the rotation occurs, it seems probable that no 
maximum and no constant molecular rotation will be found. 

J.J.8. 


Fluorescence and Chemical Constitution. By Ricuarp E. 
Meyer (Ber., 1898, 31, 510—514).—The author has endeavoured to 
bring into line the numerous facts relating to fluorescence, and has 
traced the phenomenon to the presence of certain groups which he 
designates as fluorophores (this vol., ii, 105). The applicability 
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of these generalisations has been called in question by Pawlewski (this 
vol., i, 322), to whom the present paper constitutes a reply. 
The author describes a simple form of apparatus which has been 


found useful in the demonstration of fluorescence phenomena. 
M. O. F. 


Variation of the Electromotive Force of Different Forms of 
the Clark Standard Cell with Temperature and with Strength 
of Solution. By Huan L. CaLLenpar and H. T. Barnes (Proc. Roy. 
Soc., 1897, 62, 117—152).—The authors describe a lengthy series of 
experiments carried out with different forms of the Clark standard 
cell. A modification has been adopted, which is termed the Board of 
Trade “crystal” cell, in which the cell above the mercurous paste is 
filled with moist crystals, instead of with saturated solution. These cells 
have no appreciable diffusion-lag, and are not surpassed in quickness by 
any other form. Over the range 0° to 28°, we may take the formula 
E; = E,,, — 0:001200(¢ — 15) — 0°0000062(¢ -15)?, as representing the 
temperature variation of the E. M. F. of these cells within about 
one-twentieth of a millivolt between these limits. Several forms of 
hermetically sealed cells are described of a W or an inverted Y pattern. 
Determinations have been made of the densities of zinc sulphate solu- 
tions and of the solubility of zinc sulphate at different temperatures. 
At about 38°8°, a break in the solubility curve, and a change in the 
continuity of the curve representing the temperature variation of the 
E. M. F. were observed, and referred to the change of the hydrate 
ZnSO, +7H,0 to the hydrate ZnSO, +6H,O (compare Jaeger, this vol., 
ii, 202). H. C. 

A New Kind of Transition Cell. By Ernst ConEn (Zeit. physikal. 
Chem., 1898, 25, 300—304).—The author described (Abstr., 1894, 
ii, 340) an electrical cell in which an E. M. F. is produced by means of 
electrodes placed in saturated solutions of the two forms of a compound 
capable of undergoing a transition change, and an element where the 
temperature coefficient changes abruptly at the transition temperature 
(Abstr., 1894, ii, 407). Another class of cell is of the following type. 
Electrode reversible with respect to the anion | saturated solution in 
presence of stabile solid phase | electrode reversible with respect to the 
cation. Such a cell is the Clark cell, consisting of mercury in 
mercuric sulphate, | saturated solution of zinc sulphate, | zinc, and in 
this cell the temperature coefficient should change abruptly at the tem- 
perature of transition from ZnSO, + 7H,0 to ZnSO,+6H,O. Callendar 
and Barnes (preceding abstract) found this temperature to be 38°75° ; 
solubility experiments gave the value 39°3°, and by the dilatometric 
value the temperature 38°5° was obtained. L. M. J. 


Action of Drop-electrodes. By W1LHELM Paar (Zeit. physikal. 
Chem., 1898, 25, 265—283).—During the formation of the drop in a 
mercury-dropping electrode the surface of separation of mercury and 
calomel solution is increased, and hence, if the solution tension of the 
mercury is less than the pressure of the mercury ions, the latter pass 
into the drop, whilst the equivalent quantity of chlorine ions form the 
double layer at the surface until the normal potential difference is 
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reached. When this drop reaches the lower surface of mercury, 
already in its normal state, the mercury and chlorine ions again pass 
into solution reforming calomel, so that it follows that the concentra- 
tion of the calomel decreases above and increases below. By inde- 
pendent mercury electrodes in the electrolyte at the upper and lower 
portions, and a mercury electrode in an independent calomel solution, 
the concentration was found to change in the manner expected. The 
potential difference soon attains a constant value, and, if the dropping 
be then stopped, the E. M. F. falls, slowly if undisturbed, but imme- 
diately if the liquid be stirred. Owing to the formation of a mercury 
emulsion in the liquid, the liquid does not reach a normal state, even 
by remaining 24 hours without stirring. The effect of change of level 
of the electrode, diameter of dropping-tube, and head of mercury were 
investigated, and the concentration of the mercury ions in the neigh- 
bourhood of the dropping-tube was found to be about one-tenth that of 


a saturated calomel solution, that is, about 1°1 x 10°7 normal. 
L. M. J. 


Electric Conductivity of Nitric Acid. By Victor H. VEtEy 
and J. J. Manuey (Proc. Roy. Soc., 1897, 62, 223—225).—Determina- 
tions were made of the electric conductivity of nitric acid of percentage 
concentrations varying from 1°3 to 99°97, purified, as far as possible, 
from the reduction products of the acid and other impurities. A con- 
siderable quantity of the practically anhydrous, 99°97 per cent., acid 
was prepared, and some of the properties of this examined. It has no 
action on (i) copper, (ii) silver, (iii) cadmium, or (iv) mercury, all of 
high degree of purity, or (v) commercial magnesium, at ordinary 
temperatures ; purified iron and commercial granulated tin were not 
affected by the acid, even when boiling. Purified zinc was slightly 
acted on, but sodium immediately caught fire. The acid has no action 
whatever on calcium carbonate at ordinary temperatures or the boiling 
point. Flowers of sulphur and iron pyrites dissolve quickly in the 
gently-warmed acid. The following results were obtained for the 
density of the 99°97 per cent. acid, corrected for weighing in a vacuum. 
Density, 4°/4°= 1:54212 ; 14°2°/4°=1:52234 ; 24-2°/4°= 150394. 

The specific resistance decreases for percentage concentrations from 
1-30 to 30, at first more, then less rapidly; from this point the 
resistance increases slowly up to 76 per cent., thence more rapidly 
until a maximum is reached at 96:12 per cent., when a sudden reversal 
takes place. There is a positive temperature coefficient of conducti- 
vity for percentage concentrations from 1°3 to 96°12, but from this 
point up to 99°97 per cent., the acid has a negative coefficient. As 
nitric acid of 96—99°97 per cent. would contain few, if any, free ions, 
this result is opposed to the theory of ionic dissociation. On the other 
hand, points of discontinuity are shown on the conductivity curve cor- 
responding approximately with the composition required for the hy- 
drutes HNO, + 2H,0, HNO, + H,O, 2HNO, + H,O, and HNO, + 10H,0. 

H. C, 


Energy of some Toluenesulphonic and Xylenesulphonic 
Acids. By P. Bonomr pa Monte and A. Zoso (Gazzetta, 1897, 27, 
ui, 467—475).—The authors have examined toluene-w-sulphonic acid, 


278 ABSTRACTS OF CHEMICAL PAPERS. 


C,H,°CH,*SO,H, paraxylene-w-sulphonie acid, C,H,Me*CH,°SO,H, 
tolueneparasulphonic acid, C,H,Me*SO,H, and paraxylenesulphonic 
acid, C,H,Me,*SO,H, determining the electrical conductivity of their 
aqueous solutions, the speed with which they invert cane-sugar, and 
their cryoscopic behaviour. All four acids are nearly wholly electro- 
lytically dissociated in aqueous solutions of moderate dilution, and 
have about the same affinity constant as hydrochloric acid. The 
values of w,, for the four acids in the order named above are 350°98, 
350-01, 350-49, and 350-38, the corresponding values for the sodium 
salts being 75°18, 74:21, 74°69, and 74°58 respectively. The differences 
observed between the acids are so small that no influence can be at 
present assigned to the position of the methyl groups. W. J. P. 


Energy of some Bases of Mixed Function. By Gracomo 
Carrara and U. Rossi (Gazzetta, 1897, 27, ii, 505—532).—The 
authors have determined the electrical conductivites of a number of 
betaine and thetine compounds, the experimental data being sum- 
marised in the accompanying table. 


Substance. . Foe | a eK % 


Betaine hydrochloride : 111 _ *78°7 
»,» | hydrobromide 114 115°8 100°2 
Dimethylthetine hydrochloride 115 116°9 38°1 
‘a hydrobromide — 119°7 26°5 
Diethylthetine hydrochloride .....................| 108 105°2 50°0 
oe hydrobromide 106 107°8 40°3 
Dimethyl-a-propionylthetine hydrochloride...| 108 105°2 36°4 
hydrobromide..| 105 108 34°4 
>», 7B és hydrobromide... 105 108 2248 
Diethylselenetine hydrobromide 105 108 27030 
Ethylic dimethylthetine bromide 103°93 108 ca 
Triethylsulphine chloride 102°2 105°8 = 


> 99 o> 


The electrical conductivities of the hydrochlorides and hydrobromides 
of betaine, dimethyl- and diethyl-thetine, and dimethyl-a-propiony]- 
thetine are of the same order of magnitude as those of hydrogen 
chloride and bromide, especially in dilute solutions; the behaviour of 
diethylselenetine, dimethyl-a-propionylthetine, and the ether of di- 
methylthetine is different, these substances undergoing much less 
hydrolysis. 


Substance. AC. K. 


Hydrogen chloride or bromide .............06 sssecseeees 0°000286 — 

Dimethylthetine hydrobromide 0°000152 0°00571 

pe hydrochloride 0°000157 000523 
Betaine hydrochloride 0°000103 0°0172 
cat MNMEN .. <u ccrinesigudtneieatitstiemisetes 0:000101 0°0181 

Dimethyl-a-propionylthetine hydrochloride 0 000150 0700604 
oa hydrobromide 0°000027 0°355 
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The authors have also determined the affinity constants of the 
various bases by Walker’s method, which consists in heating a solution 


is a monomolecular one obeying the equation log i 
-% 


K, be ten times the affinity constant obtained with hydrogen chloride 
or bromide, X,S ten times the affinity constant obtained with the 
hydrolysed salt, and X the affinity constant of the base, then 
K=(K.- K,S)/K?,S. The accompanying table gives the vales of AC 
and X obtained. Comparison of the figures given with those obtained 
by Walker shows that the betaine and thetine bases are more powerful 
than thiocarbimide, carbimide, or acetamide, and less powerful than 
asparagine or glycocine. Wd &. 


Dielectric Constants of certain Organic Substances at and 
below the Temperature of Liquid Air. By James Dewar and 
Joun A. Fiemine (Proc. Roy. Soc., 1897, 61, 358—367. Compare this 
vol., ii, 9).—The authors have examined formic acid, methylic alcohol, 
amylic alcohol, quinoline, tetrethylammonium hydroxide, and phenol, 
and find that these substances have in the liquid or solid condition, 
and at temperatures above — 100°, high or very high dielectric values, 
but all have their dielectric constants reduced to a value not far from 
2‘5 when they are cooled to the temperature of liquid air. The di- 
electric constants of castor oil and olive oil are reduced in value when 
these oils are cooled to — 185°. Carbon bisulphide, ether, ethylic nitrate, 
a solution of sulphur in carbon bisulphide, and a 10 per cent. solution 
of metallic sodium in absolute alcohol all undergo a reduction in the 
value of the dielectric power, large or small, which these substances 
possess at normal temperatures. The presence of the radicles hydroxyl, 
carbonyl, and carboxyl, always produces relatively high dielectric 
values in the substances containing them, when these are in the liquid 
state, and at temperatures not very far below their freezing points. 
When these substances are, however, frozen and cooled to the tempera- 
ture of liquid air, all of them suffer a reduction in dielectric power, 
and their dielectric constants are reduced to values not far from 2°5 
at the temperature — 185° or a little below. The action of the low 
temperature is thus to annul the effect of the radicle. No exception 
has so far been found to the rule that pure organic substances have a 
dielectric constant of from two to three times that of vacuous space 
when they are cooled to the temperature of boiling liquid air, no 
matter what value their constant may have when in the liquid condition. 


H. C. 


Dielectric Constants of Metallic Oxides dissolved or sus- 
pended in Ice Cooled to the Temperature of Liquid Air. By 
James Dewar and Jonn A. Fuemina (Proc. Roy. Soc., 1897, 61, 
368—379).—The presence of cesium hydroxide, lithium hydroxide, 
bismuth oxide, aluminium oxide, finely divided sulphur, or finely 
divided gold in ice was found to make little or no difference in its 
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dielectric power when cooled to the temperature of liquid air. The 
presence, to about the same extent, of the hydroxides of potassium, 
sodium, rubidium, or the oxides of copper, iron, or lead, causes a very 
great increase in the dielectric power of the ice at that low temperature. 
The dielectric curves are, however, all seen to be tending downwards 
in such a way as to show that at still lower temperatures it is probable 
the effect of the oxides or hydroxides would be annulled and the 
dielectric constants of all be reduced to a value not far from that of 
pure ice. The exception to this tendency, so far as yet observed, 
appears to be in the case of the oxide of copper, which, when suspended 
in ice, causes it to possess the remarkably high dielectric value of 150 
even at the temperature of liquid air. It is possible, however, that 
in this case the conductivity of the yet insulated particles of oxide 
may account for the result. The effect of the solvent is also exceed- 
ingly marked. Oxide of copper suspended in ice has a dielectric value 
of about 150 at — 185°, oxide of lead suspended in ice has a value of 
about 80 at the same temperature. If, however, the oxide of copper 
is dissolved in ammonia and frozen, the dielectric constant of this at 
— 185° falls to 2:2, whereas if the oxide of lead is dissolved in 5 per 
cent. solution of potassium hydroxide and frozen, the dielectric constant 
rises to 170 at the temperature of liquid air. 

The only general conclusion that can as yet be drawn is that the 
presence of certain oxides or hydroxides of metals in ice, even to the 
extent of not many per cent.; has an immense influence in raising the 
dielectric power of the ice when taken at the temperature of liquid 
air, whereas the presence of other oxides or hydroxides chemically 
analogous has hardly any influence at all. H. C. 


Dielectric Constants of Frozen Electrolytes at and above 
the Temperature of Liquid Air. By Jonn A. Fiemine and James 
Dewar (Proc. Roy. Soc., 1897, 61, 380—396. Compare this vol., 
ii, 8).—As regards the value of the dielectric constants of frozen 
electrolytes at the temperature of liquid air, the salts examined may 
be divided into three broad classes. 

I. Those which, when added to water in percentages from 5 to 50, 
do not much affect the dielectric constant of the water when it is 
frozen, and, at the temperature of liquid air, have dielectric constants 
not far from 2°5, or lying between 2 and 3. Such salts are sodium 
hydrogen carbonate and sulphate, potassium hydrogen carbonate and 
sulphide, potassium dichromate and iodide, sodium chloride and nitrite, 
barium chloride and cupric carbonate. These include the acid salts 
and halogen salts. 

II. Those salts which, when added to water in percentages from 
5 to 50, raise the dielectric constant of the water somewhat, and 
yield frozen electrolytes having, at the temperature of liquid air, 
dielectric constants lying between 3 and 10, that of pure ice at the 
same temperature being 2°5. Such salts are potassium chromate, 
sodium sulphate, chlorate and acetate, cadmium borotungstate, potas- 
sium aluminium sulphate, plumbiec nitrate. These are all highly 
oxygenated salts, 

III. Salts which, when added to water in percentages from 5 to 50, 


GENERAL AND PHYSICAL CHEMISTRY. 281 


yield electrolytes which, if frozen, have immensely greater dielectric 
constants than pure ice at the temperature of liquid air, namely, 
values from 30 to 70. Such salts are sodium carbonate, borate (borax), 
thiosulphate and silicate, disodium hydrogen phosphate,-and potassium 
ferrocyanide, 

Acid salts were always found to have lower dielectric constants 
than the corresponding normal salts at the temperature of liquid air. 
From the downward tendency of the dielectric curves, it would seem 
probable that, with few exceptions, all frozen electrolytes would, if 
reduced to temperatures not far above the absolute zero, have their 
dielectric constants approximately equal, and reduce to a value not far 
from 2 or 3. At the same time, the electric resistivity of such frozen 
electrolytes would tend to become infinite, as the temperature is 
continuously reduced. H. C. 


Dielectric Constants of Organic Substances and Electro- 
lytes at very Low Temperatures. By James Dewarand Joun A. 
Fiemine (Proc. Roy. Soc., 1897, 62, 250—266).—Several of the 
authors’ previous determinations (this vol., ii, 8 and 9) have been 
repeated, using Nernst’s method for the measurement of dielectric 
constants, and a frequency of alternation of about 350 in place of 120. 
For organic substances such as ethylic aleohol, amylic alcohol, ethylic 
ether, and glycerol, practically the same dielectric values were obtained 
at the low temperature as in the previous set of observations. On the 
other hand, for certain other substances such as frozen dilute hydroxides 
of potassium and rubidium and oxide of copper suspended in ice, the 
dielectric value at the low temperatures is much diminished by 
increasing the frequency. Abegg has suggested that the high dielectric 
values at low temperatures are due to polarisation of the electrodes of 
the condenser, but the authors show that this can hardly be the case. 
The dielectric constant may be considered as a function of the fre- 
quency and the temperature, and represented therefore by a dielectric 
surface, which surface has for some substances a region of abnormal 
dielectric ordinate. Lowering the temperature sufficiently acts in the 
same manner in reducing the dielectric constant as sufficiently increasing 
the frequency, and both actions reduce the abnormally large dielectric 
values of some substances to values more approximately equal to the 
square of the optical refractive index of the substance. 


Decomposition of Compounds by Electrical Oscillations. By 
ALEXANDER DE Hemptinne (Zeit. physikal. Chem., 1898, 25, 284—299). 
—Various organic compounds were exposed in the gaseous state, at 
low pressure, to the influence of electrical oscillations and the decom- 
position products were examined. From methylic and ethylic alcohols, 
mixtures of carbonic oxide, carbonic anhydride, hydrogen, and 
methane or ethane are obtained, and as the quantity of oxides of 
carbon is diminished if the decomposition occurs in the presence of 
phosphorus, the author considers these compounds to be due to 
secondary actions, the primary reaction being represented by CH,*OH 
=CH,+0; analogous decompositions occur in the cases of propylic, 
isopropylic, and allylic alcohols. With acetone and propaldehyde, 
however, the presence of phosphorus causes no diminution in the 
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quantity of oxides of carbon ; these are hence produced in the primary 
decomposition, which is in each case C,H,O=C,H,+CO. Acet- 
aldehyde undergoes an analogous decomposition, but acetic and 
propionic acids decompose with the formation of oxygen and the un- 
saturated hydrocarbon. Methylic acetate and ethylic formate give 
the same decomposition products, and the chemical formula gives no 
indication, in the author’s opinion, of where the strongest mechanical 
attraction occurs, A few liquids were also exposed to the oscillatory 
discharge, and glycerol, glycol, glyoxal, glyceric acid, and oxalic acid 
were all found to be partially decomposed. Phenol and benzoic acid 
yielded oxides of carbon and hydrogen, and resinous compounds, the 
latter, together with hydrogen and acetylene, also being formed from 
benzene. L. M. J. 


Absolute Temperature. By K. Scuresper (Ann. phys. Chem., 
1898, [ii], 64, 165—185).—A scale of temperature is suggested on 
which the difference of temperature between two substances A and B, 
of which A has the higher temperature, shall be 1°, no matter on what 
portion of the scale this difference falls, when with the reversible 
transference of 1 unit of heat from A to B, a transformation of one 
heat unit into work is connected. In a mathematical treatment of 
the subject, the author discusses the theoretical and practical advantages 
of this method of defining temperature. H.C. 


Thermal Conductivity of Nitric Peroxide. By Garrano 
Maenanini and Giovanni MALAGNINI (Gazzetta, 1897, 277, ii, 493—497). 
—The authors have determined, with the aid of a specially designed 
apparatus, the rate at which gases take up heat when the containing 
vessel is immersed in a bath at a higher temperature. Air, carbonic 
anhydride, oxygen, and hydrogen follow Newton’s law, the expression 
: log a —? being constant ; d, is the temperature of the high tem- 
perature bath, d, the temperature in the vessel containing the gas 
after the first minute of heating, and d the temperature of the gas at the 
time ¢«. Hydrogen has a higher thermal conductivity than air, carbonic 
anhydride, or oxygen ; at low temperatures, nitric peroxide conducts 
better than hydrogen, at 70—100° worse than hydrogen but better 
than air, and at 150—190° air conducts better than nitric peroxide. The 
explanation of this is found in the thermal equation 2NO, = N,O, + 1294, 
the conductivity being increased by molecules of N,O, dissociated into 
2NO, by the hot walls of the containing vessel, travelling into the 
cooler mass of gas, and giving up their heat of dissociation during the 
act of association. At high temperatures, when the gas is completely 
dissociated, it conducts less rapidly than air. 

The absolute coefficient of thermal conductivity k, at high tempera- 
tures, referred to millimetres, milligrams, seconds, and centigrade 
degrees, can be calculated from the data now given, and Winkelmann’s 
values for air and hydrogen as k,,..=0°0033. W. J. P. 


Boiling Points of Salts in Ethereal Solution. By Roserr 
LesPiEau (Compt. rend., 1897, 125, 1094—1096).—The boiling points 
of various ethereal solutions of salts were determined by Raoult’s 
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method, and the general result is to show that the molecular weight 
of a salt dissolved in ether cannot be determined by a single observa- 
tion of the boiling point of the solution, since the values vary rapidly 
with the concentration. It is necessary to determine the limit towards 
which the values tend when the concentration is continually reduced. 
This limit has been calculated on the assumption that the curves 
obtained by taking the increase in the boiling point for abscisse, and 
the ratios of this increase to the weight of salt dissolved for ordinates, 
are right lines. With mercuric chloride, the limit was found to be 272, 
and with ferric chloride, 153 ; zinc chloride, 138 ; antimony chloride, 228 ; 
uranyl nitrate, UO,(NO,), + 6H,O, 1044. In the latter case, it is clear 
that the water does not separate from the uranyl nitrate. It has been 
pointed out that the molecular weights obtained by Raoult’s method 
may be multiples of the true molecular weight, but it does not seem 
to be sufficiently recognised that if a substance of molecular weight 
M combines with the solvent S, forming a compound of the formula 
MaSy, Raoult’s method at the limit will give, not the number M, but 
the number 2M, in which x may be either less or greater than unity. 
If x is taken as 2 in the case of uranyl nitrate, and as 0°5 in the 
case of ferric chloride, the old molecular weights would be obtained. 
The case of ferric chloride would seem to be settled by other evidence, 
but the point to which the author calls attention is, he considers, of 


especial importance in the cases of the solutions of metals in mercury. 
C. H. B. 


New Process for Determining the Molecular Weight by the 
Boiling Point Method. By Witty Lanpspercer (Ber., 1898, 31, 
458—473).—The liquid or solution of which the boiling point is to be- 
determined is placed in a test-tube, the side of which is perforated near 
the top and the mouth closed by a stopper through which pass a ther- 
mometer and a conducting tube reaching to the bottom ; this vessel is 
then fastened by means of a‘cork into a larger test-tube provided with 
a side tube which can be connected with a condenser. The liquid is 
heated by the vapour of the solvent, which is passed in through the 
conducting tube from a flask or small copper boiler heated by a small 
flame or water bath. In this way, a constant temperature is reached 
in 2 to 4 minutes after the commencement of the experiment, so that the 
determination can be very rapidly carried out. The boiling point of 
the pure solvent is first determined, and then the inner test-tube is 
emptied, the required amount of the substance weighed into it, some 
of the solvent added, and the vapour again passed in. The tempera- 
ture is observed every one-eighth of a minute, and is taken as constant 
as soon as three consecutive readings agree. The apparatus is then 
immediately disconnected from the boiler and condenser, and the 
inner tube cooled, cleaned externally, and weighed, the empty tube 
being afterwards weighed, and the weight of the solvent then ascer- 
tained by subtraction. A complete determination can be carried out 
in 25 minutes, and this great saving in time and the simplicity of the. 
apparatus constitute the most important advantages of this method 
over that of Beckmann. The thermometer used was graduated into. 
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0°05°, and the results obtained agree well with those of other 
investigators. A. H. 


Laws concerning the Molecular Volumes of Liquids. By 
RarFaELeE Nasini (Gazzetta, 1897, 27, ii, 533—555).—The author 
criticises at length I. Traube’s work on the molecular volumes of 
liquids, and considers that the method of calculation employed by the 
latter consists only in a method of calculating molecular volumes 
somewhat different from those previously used. Traube’s method is 
not as accurate as ordinary methods of calculating, owing to the 
hypotheses which have to be devised and to the uncertainty of the 
magnitudes of the fundamental values involved. W. J.P. 


Determination of the Molecular Weight of Solid Substances. 
By Anpreas Fock (Ber., 1898, 31, 506—508).—A reply to I. Traube 
(this vol., ii, 213). Traube is not justified in extending his method of 
molecular weight determination from liquid and dissolved substances 
to solids, and in stating that “the diminution of the co-volume when 
a liquid solidifies is only comprehensible on the assumption that the 
molecules associate.” The passage from the liquid to the solid state is 
only continuous in the case of amorphous solids; in the case of 
crystalline solids, it is discontinuous, and may well be accompanied by 
a change of volume, apart from any association of the molecules. 
Moreover, the author is of opinion that Traube’s method cannot be 
applied legitimately even to liquids. C. F. B. 


Viscosity of Hydrogen as affected by Moisture. By Lord 
RaYLeEIGH (Proc. Roy. Soc., 1897, 62, 112—116).—As Crookes states 
that the viscosity of hydrogen is greatly affected by moisture, experi- 
ments were carried out by the author to ascertain whether viscosity 
might serve as a test of purity. A comparison was made between 
hydrogen as it issued from the generator without any desiccation 
whatever, and hydrogen carefully dried by passage through a long 
tube packed with phosphoric anhydride, but the difference proved to 
be comparatively trifling. The evidence from the experiments tends 
to show that residual moisture is without appreciable influence on the 
viscosity of hydrogen. H. C. 


Dissociation of Dibasic Organic Acids. II. By W. A. Smit# 
(Zeit. physikal. Chem., 1898, 25, 193—264. Compare this vol., 
ii, 155).—The dissociation constant of the acid and the hydrogen 
dissociation of the acid sodium salt were determined in the case of a 
large number of dibasic organic acids. In the case of the oxalic acid 
series (oxalic to sebacic acids), Noyes’ law is well illustrated, namely, 
the dissociation constant of a dibasic acid is greater, and that of the 
acid salt is less, the nearer together are the two carboxyl groups. In 
the higher acids of this series, however, the removal further apart of 
the acid groups has but little effect on the dissociation of the second 
hydrogen and these values become constant. In the substituted 
malonic acids, the effect of substitution is not so clear, but if only 
analogous acids are compared, it is seen that the dissociation of the 
second hydrogen decreases when that of the first hydrogen increases ; 
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the reverse hclds for the phthalic acids, whilst in the camphoric acids 
also the dissociation of each hydrogen is similarly affected. The 
effect of all substituents except hydroxyl] is to cause a decrease of the 
dissociation of the second hydrogen ; hydroxyl causes an increase, but 
the effect on the dissociation of the first hydrogen differs with different 
acids, so that Noyes’ law that both hydrogens are similarly affected is 
not correct. The numerical results of the determinations are given in 
the following table, the dissociation of the first hydrogen being given 
by X,, that of the second by X;,,. 


Acid, 108 x K,.} 10° x K,. Acid. 10 x K,./ 10° x K, 


Mal. aa-Dimethyl- 
i) ee 
|| Fum.aa-Dimethyladipic 
|| Mal.-aa-Dimethyladipic 
|| Methylphenylitaconic... 


Malonic 1580°0 
Succinic 66°5 
Glutaric 47°3 
ipi 87°6 
Norm. pimelic 32°3 
Suberic 29°9 
Azelaic 25°3 
Sebacic 23°8 
aa-Trimethylenedicarb- 
oxylic 21400°0 
Dipropylmalonic 11200°0 
Diethylmalonic 7400°0 
Methylbenzylmalonic ...| 2660°0 
B-Benzoylisosuccinic 2500°0 
Methylethylmalonic 1610°0 
Benzylmalonic 1510°0 
Ethylmalonic 1270°0 
Isopropylmalonic 1270°0 
Heptylmalonic 1020°0 
Octylmalonic 950°0 
Methylmalonic 860°0 
aa-Tetramethylenedi- 
carboxylic 800°0 
Dimethylmalonic 760°0 
Tartaric 970°0 
Malic 399°0 
para-Ethylallylsuccinic..| 269°0 
Fum. Dimethylsuccinic 191°0 Camphoronic 
Mal. Dimethylsuccinic...| 123-0 i-Camphoric 
aB-Pentamethylenedi- d-Camphoric 
carboxylic 113°0 1-Camphoric 
Propy lsuccinic 88°6 Mesocamphoric 
Isuccinic 850 1-Isocamphoric 
Methylsuccinic 86°0 
Fum. aa-Dimethy]- 
glutaric 58°0 
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Equilibrium in Systems of Three Components, where Two 
Liquid Phases may exist. By Frans A.H. Scuremnemaxens (Zeit. 
physikal. Chem., 1898, 25, 305—331).—In a previous paper (Abstr., 
1897, ii, 483), the author considered the general case of equilibrium in 
the above system when only one solid phase exists, and this one of the 
components, and he now extends the theoretical investigation to the 
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case where two solid phases, both components, may be present. The 
various forms of equilibrium curves possible, and their physical inter- 
pretation, are fully considered with the aid of the usual equilateral 
diagrams. In many cases, labile portions of the curve are indicated, 
and hence certain transition temperatures occur ; for example, where a 
solid phase A, in liquid B, forms two liquids, one containing a high, 
the other a low percentage of the component A. The effect of the 
addition of a third component on this transition temperature is 
investigated. Two cases occur, where the component added is more 
soluble in (1) the liquid with low percentage of A, (2) the liquid with 
high percentage of A. In the first case, the transition temperature is 
raised, an example occurring in the case of the equilibrium of ethylenic 
cyanide, water, and sodium chloride, the transition temperature of the 
first two components being raised by the addition of the third. In the 
second case, the transition temperature is lowered, as, for example, by 
the addition of ether to the system, ethylenic cyanide and water. 
This two-fold influence of foreign compounds may frequently be of 
considerable importance in purification by crystallisation. The two 
cases are also considered from the thermodynamical standpoint and 
the results obtained above, experimentally and from the diagrams, are 
so deduced. a ad. 


Coloration of the Ions. By Giacomo Carrara and A. Mr1vnozzi 
(Gazzetta, 1897, 27, ii, 455—467).—The authors have examined 
solutions of anhydrous copper sulphate in dry methylic alcohol, and 
find that the absorption spectra, as recorded photographically, are the 
same for aqueous and methylic alcohol solutions of the same concen- 
tration. A quantitative examination of the absorption spectra shows 
that the absorption for the wave-lengths 4=668—650, 640—622'5, 
and 586—573°7, in concentrated solutions, is stronger for aqueous 
than for methylic alcohol solutions, whilst for dilute solutions the 
converse is true. Of the curves obtained by plotting concentration 
against absorption, those for aqueous and methylic alcohol solutions 
cross each other, but the points at which they cut are different for the 
different wave-lengths. 

Determinations of the electrical conductivity of methylic alcohol 
solutions of copper sulphate show that, at ordinary temperatures, more 
dissociation always exists in the alcoholic than in the aqueous solutions 
of the same concentration. No simple relation between the absorptive 


power of the solutions and the dissociation could be established. 
W. J. P. 


Crystalline Liquids. By Rupoir Scuenok (Zeit. physikal. Chem., 
1898, 25, 337—352).—Certain para-azoxy-compounds, parazoxyanisoil, 
for example, melt to a turbid liquid, which, at .a higher tempera- 
ture, becomes clear, and it was shown by Lehmann that, although this 
turbid liquid consists of liquid drops, yet it exhibits double refraction 
and behaves optically like a crystalline compound. When the tempe- 
rature is raised, and the liquid becomes clear, these optical properties 
are lost; this temperature may hence be regarded as the transition 
temperature of the two liquids, and the author endeavoured to deter- 
mine the molecular weight of the two liquids in the cases of parazoxy- 
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anisoil, parazoxyphenetoil, and cholesterylic benzoate. By the dilato- 
metric method, the transition temperatures for these compounds were 
found to be respectively 134°, 165:2°, and 178°, the last. compound exhi- 
biting but a very small density change. The molecular surface energy 
was determined by Ramsay and Shields’ method, but only in the case of 
the cholesterylic benzoate was any indication obtained of a difference 
in the molecular weights of the two liquids. The molecular lowering 
of the transition temperature in the case of parazoxyanisoil was 750°2, 
from which, by the expression 0°027"/u, the heat of transition is 
calculated as 4°42 cal. Mixtures of the compounds gave a {transition 
temperature agreeing satisfactorily with that calculated by the mixture 
rule. The effect of pressure was calculated for parazoxyanisoil by the 
expression dt/dp = 7(v'- v)/w ; to raise the transition point one degree 
requires about 13 atmospheres pressure. L. M. J. 


Action exerted by certain Metals and other Substances on 
a Photographic Plate. By Wituram J. Russext (Proc. Roy. Soc., 
1897, 61, 424—433).—Becquerel (Abstr., 1896, ii, 406) has shown 
that uranium and some of its salts act on a photographic plate, the 
action being rendered evident by the ordinary process of development. 
The author records some experiments which have been made to deter- 
mine whether the uranium compounds lose their peculiar activity on 
being kept in the dark. No marked difference could be detected 
between samples kept in the light and those preserved in total dark- 
ness. In carrying out these experiments, and using a card painted 
with the yellow oxide of uranium, perforated zinc was used as a screen 
to show the activity of the uranium compound by the density of the 
picture of the pattern formed, but, in place of obtaining in all instances 
a negative of the perforated zinc, the reverse took place, and the 
greatest amount of action occurred underneath the zinc. From this it 
appeared that zinc itself must be able to effect a change of the same 
kind as the uranium, at all events, to act on a photographic plate, and 
further experiment with zinc alone proved this to be the case. Colson 
(Abstr., 1896, ii, 601) bas also described this action of zinc, and found 
that similar results can be obtained with cadmium and magnesium ; 
he ascribes the action to vapour given off by these metals. 

A large number of experiments were made with zinc under different 
conditions. The zinc must be clean and bright, as, in its ordinary 
condition, after exposure to the air, it ceases to be active. The salts 
also have no power of acting in this way. A polished piece of zinc 
laid on a highly sensitive photographic plate will, under certain con- 
ditions, even in 4 or 5 hours, so act on it that, on development, a 
complete picture of the zinc is produced, showing the scratches or any 
ruled lines or faint pattern drawn on it, or, if flaws in the metal exist, 
they are clearly seen. 

_Absolute contact of metal and plate is not necessary. If screens of 
different thicknesses of any inactive substance be interposed between 
plate and metal, thus preventing contact, the action still occurs ; if 
the screen be very thin, a picture of the zing surface is still obtained, 
but if thicker, only a dark, cloudy patch is formed. If a thick piece of 
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glass tubing an inch long be placed on a photographic plate, and the 
upper end covered with a piece of polished zinc, in a week to a fortnight 
distinct action will be found to have taken place below the zinc. The 
action is not transmitted through glass, even of the thinnest kind, but 
takes place readily through celluloid, sheet gelatin, gutta-percha tissue, 
collodion, vegetable and real parchment, goldbeater’s skin, tracing 
paper, and, no doubt, many other substances. Certain writing papers 
are quite opaque to the action; with others, pictures of the structure 
and the watermark are easily obtained. A mere difference of colour 
does not appear to alter the absorptive power of a medium ; at least, 
this is the case with gelatin. 

In addition to cadmium and magnesium, many other metals and also 
certain alloys produce effects similar to that produced by zinc. The 
following is a rough list of active metallic substances approximately 
in the order of their activity :—mercury, magnesium, cadmium, zinc, 
nickel, aluminium, pewter, fusible metal, lead, bismuth, tin, cobalt, 
antimony. Mercury is at ordinary temperatures the most active 
metal, but the other metals do not follow in the order of their fusi- 
bility or exactly according to any obvious physical property, but most 
nearly according to their position in the electrical series. The action 
of mercury does not take place as readily through gelatin, but more 
readily through gutta-percha than is the case with zinc. Iron, gold, 
and platinum are not active, and copper only very slightly. These 
results are founded on experiments in which the exposure lasted one 
week ; with longer exposure, other metals will probably produce some 
action. 

Aqueous vapour is not apparently an active agent in producing 
these reactions. In an atmosphere of hydrogen, the action takes place 
as it does in air. Carbonic anhydride, under ordinary conditions, does 
produce an effect, but this probably arises from its action on the zinc 
plate. Alteration of temperature produces very marked effects, as in 
all cases increase of temperature causes increased action. Like glass, 
selenite, gum arabic and paraffin are impervious to the action. The 
behaviour of certain salts in the dry state was tried by soaking un- 
glazed paper in different solutions, drying it, and then placing it, either 
with or without a screen, between the zinc and the photographic plate. 
Solutions of alum, potassium chromate, zinc sulphate, and quinine 
sulphate were found to render the paper quite opaque to the action of 
the zinc. 

Some singular developments of this subject have arisen from ex- 
periments made while examining the metals. A piece of polished zinc 
was coated with copal varnish with the object of ascertaining whether 
the action would take place through this medium. The photographic 
plate, notwithstanding the varnish was strongly acted on, indeed the 
pictures were darker than those given by the zinc alone, and on trying 
the copal on plain glass instead of on zinc, it proved that effects 
apparently similar to those obtained with zinc were produced. Sub- 
stances which are transparent or opaque to the action of the metals 
seem to act in the same way towards copal. Glass is perfectly im- 
pervious to its action, but celluloid, gutta-percha tissue, and gelatin it 


GENERAL AND PHYSICAL CHEMISTRY. 289 


permeates more readily than zinc does. It is rather more active than 
zinc. The activity of the copal varies considerably under different 
conditions, The fused gum is not so active as when picture varnish 
is used. Heating it in a water bath for a considerable length of time 
certainly deprives it of some of its activity ; but this can be revived 
by wetting it with ether and allowing it to dry again at ordinary 
temperatures. As with zinc, increase of temperature increases its 
activity to a great extent. 

Many other substances of the same nature as copal act in the same 
way. This has been proved to be the case with Damar and with 
Canada balsam, but copal seems to be the best representative of the 
class. Certain gums, such as gum arabic, gum senegal, have not the 
property of acting in this way. There are, however, a large number 
of substances which have the power of acting in a manner similar to 
the copal ; one of these is wood, and it possesses a very considerable 
amount of activity. Any ordinary smooth piece of wood laid on a 
photographic plate will act like zinc in impressing its picture on the 
plate. Substances such as straw, hay, bamboo, oiled silk, and no doubt 
many others, act in the same way. If wood, however, is painted with 
melted paraffin it is no longer active. Ordinary charcoal also depicts 
itself on a photographic plate, but if it be heated for some hours in a 
covered crucible it loses this property. An ordinary piece of wood, if 
it be charred on one side by heating it with a Bunsen lamp, becomes 
remarkably active. The action passes readily through different media, 
such as gelatin, tracing paper and vegetable parchment, and the 
structure of the charcoal is shown, when the action has taken place, 
even through a sheet of vegetable parchment. Coal and coke, sulphur, 
sugar, on the other hand, exert no action of this kind. Printers’ ink 
in most cases,is not capable of acting, like copal, on a photographic 
plate, but there are many cases in which it is a remarkably active 
substance. Specially so is the ink used in printing many of the news- 
papers. Samples of strawboard from different sources have been tried, 
and all found to be active, and different substances of a like nature 
have been tried, such as brown papers, some of which are active, but 
none more so than common strawboard. Writing paper and white 
cardboard have not this power of acting on a photographic plate. 

The action of the vapour from a few liquids on a sensitive plate has 
been tried. The plate was placed about half an inch above the liquid, 
and a screen, with holes cut in it, was fastened against the plate. 
Methylated spirit acted slightly on the plate ; pure alcohol and ether 
had no action, but turpentine and oil of cloves produced a slight 
amount of action. 

The supposition that all these active substances, the metals as well 
as organic compounds, give off a vapour capable of acting on a photo- 
graphic plate, naturally suggests itself, and that copal does give off a 
vapour which directly or indirectly is active there can be no doubt. 
At the same time, it is difficult to suppose that this can be the case 
throughout, and further experiments, it is hoped, may lead to ex- 
planations not now evident. . 

It is only the most sensitive photographic plates which, {without 
extremely long exposures, give the results described. H. C. 
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Self-regulating Gas-generating Apparatus. By W. W. 
Anprews (Chem. Zeit., 1897, 21, 666—667).—The apparatus consists 
of two parts, a reservoir filled, say, with acid, and a generator filled 
with the requisite material. 

The former has the appearance of an ordinary wash-bottle, the longer 
tube of which penetrates but a 
short distance into the acid, and 
is sealed into a wider tube, open 
at the bottom and slightly per- 
forated near the top ; this reaches to 
the bottom of the acid. 

The generator is merely an 
ordinary calcium chloride tower, 
connected by means of a long india- 
rubber tube with the reservoir. 
To set the apparatus going, the tap 
of the tower is opened, and a little 
acid is blown in from the reservoir ; 
this starts the syphon, and more acid 
entersinconsequence. Whenthe tap 
is closed, the acid is forced back into 
the reservoir, and being now higher 

in specific gravity, it sinks to the bottom. On reopening the tap, the 
syphon again acts, and fresh acid enters the tower. For acetylene, 
another kind of generating bottle, made of thin glass so as to with- 
stand heat, is recommended. L. DE K, 


Inorganic Chemistry. 


Preparation of Chemically Pure Hydrogen Sulphide for 
Laboratory Purposes. By Joser R. Micuier (Chem. Zeit., 1897, 
21, 659).—The author recommends using a solution of calcium sulphide 
to obtain a hydrogen sulphide absolutely free from arsenic. A solution 
of sp. gr. =1°16 is capable of yielding 110 times its volume of the gas 
when treated with hydrochloric acid. L. pE K. 


[Chemical and Physical Properties of very Concentrated 
Nitric Acid.| By Victor H. Vetey and J. J. Manuey (Proc. Roy. 
Soc., 1897, 62, 224—225),.—See this vol., ii, 277. ~ 


Densities of Carbonic Oxide, Carbonic Anhydride, and 
Nitrous Oxide. By Lord Rayieieu (Proc. Roy. Soc., 1897, 62, 
204—209).—The observations were carried out by the method and 
with the apparatus described in a former paper (Abstr., 1893, ii, 514). 
Carbonic oxide was prepared from potassium ferrocyanide, from oxalic 
acid, and from sodium formate. The density found was 27-9989 
(O=32), and if eyual volumes may be taken as accurately representa 
tive of CO and of O,, the atomic weight of carbon will be 11-9989 
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(0=16). Carbonic anhydride from marble and hydrochloric acid gave 
the weight 3°6349, and nitrous oxide prepared from ammonium nitrate, 
or obtained from the commercial liquefied gas, gave 3°6359, corre- 
sponding with 2°6276 for oxygen. 

The following summary gives the densities of the various gases 
relatively to air, all obtained by the same apparatus. The last figure 
is of little significance. 


Air, free from H,O and CO, ......... 1700000 1°37752 
Oxygen 1°10535 Carbonic oxide 0°96716 
Nitrogen and argon (atmospheric) 0°97209 Carbonic anhydride 1°52909 
Nitrogen 0°96737 Nitrous oxide ......... 1°52951 


The value obtained for; hydrogen on the same scale was 0°06960 ; 
but the researches of Leduc and Morley appear to show that this 
number is a little too high. H. C. 


Formation of Metallic Sodium from Sodium Peroxide. By 
Heiwrich BampBercer (Ber., 1898, 31, 451).—Metallic sodium is 
readily formed when a mixture of sodium peroxide with charcoal, 
coke, or graphite is heated at 300—400° in a covered crucible. The 
reaction, which is a very violent one, must only be carried out with 
small quantities, and can be used as a lecture experiment, the sodium 
being found after the experiment on the cover and the cool upper portion 
of the sides of the crucible. The reduction can also be effected by means 
of calcium carbide, the reaction then being even more violent than 
when carbon is used. A. H. 


Coloured Haloid Salts of the Alkali Metals. By EimuHarp 
WiepemANN and Geruarp C, Scumipt (Ann. Phys. Chem., 1898, [ii], 
64, 78—91).—The authors have investigated the colour changes taking 
place in the haloid salts of the alkali metals under the influence of the 
cathode discharge, already noticed by Goldstein (Abstr., 1895, ii, 150) 
and others. They find that the coloured product always has an alka- 
line reaction, and that in physical and chemical properties it is identical 
with the substance obtained by treatment of the haloid salt with the 
alkali metal. The colour change must, therefore, be regarded as due 
to the formation of a subchloride, or solution of the free metal in the 
haloid salt. H. C. 


Baker’s Research on the Non-combination of Dry Hydrogen 
Chloride and Ammonia; Vapour Density of Dry Ammonium 
Chloride. By S. Gurmann (Annalen, 1898, 299, 267—286).—The 
author has repeated Baker’s experiments (Trans., 1894, 65, 611) re- 
lative to the effect exerted by water on the combination of hydrogen 
chloride with ammonia, but the results of his investigation do not 
confirm those of Baker. 

In the first place, he shows that dry hydrogen chloride is absorbed 
by phosphoric anhydride; the drier the gas, the more slowly does 
absorption proceed, advancing more rapidly with time, then finally 

oming retarded. It is also found that dry ammonia is absorbed by 
phosphoric anhydride. 

The author’s experiments indicate that complete desiccation of 
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hydrogen chloride and ammonia is powerless to prevent combination, 
although the action is much retarded, and is rendered Jess energetic. 
Determination of the vapour density of carefully dried ammonium 
chloride gave results concordant with complete dissociation (compare, 
however, Baker, Trans., 1898, 422). M. O. F. 


Ammonium Peroxide. By Petr. G. Meuixorr and L. Pissarsew- 
sky (Ber., 1898, 31, 446—449. Compare this vol., ii, 161, 219),— 
When an ethereal solution of ammonia and hydrogen peroxide is 
cooled to — 40°, a granular, crystalline mass is deposited which has the 
composition (NH,),0,+H,O,, and readily decomposes at —40° into 
ammonia and hydrogen peroxide ; the crystals are isotropic and appear 
to be cubes. At the ordinary temperature, the compound decomposes 
into ammonia and oxygen according to the equation (NH,),0,+ 
H,0, = 2NH,:OH + O,,atraceof ammonium nitrite being simultaneously 
formed ; in an aqueous solution, a similar decomposition occurs, the 
amount of nitrite formed increasing with the degree of dilution and 
with the temperature. 

The evolution of oxygen which takes place when ammonia and 
hydrogen peroxide are brought together in solution, is therefore due 
to a reaction between ammonium peroxide and hydrogen peroxide, 
precisely similar to that which occurs when sodium peroxide and 
hydrogen peroxide are mixed. A. H. 


Duration of the Phosphorescence of Strontium Sulphide. 
By Joss R. Moureto (Compt. rend., 1897, 125, 1098—1100).— When 
the different modifications of strontium sulphide (Abstr., 1897, ii, 450 
and 469) are exposed to light under similar conditions, the intensity of 
the phosphorescence increases in the following order. (A) Prepared by 
the reduction of the sulphate by charcoal ; (B) by the action of sulphur 
on the carbonate ; (C) by the action of hydrogen sulphide on the oxide ; 
(D) by Verneuil’s method for preparing calcium sulphide, and (E) the 
author’s modification of Verneuil’s method. The length of time during 
which the sulphides retain their phosphorescence increases in the same 
order; A and B ceased to phosphoresce after 3 hours, whilst E was 
still phosphorescent, although feebly, after 12 hours. When the 
time of exposure of the sulphide to light is increased, the colour and 
intensity of the phosphorescence is not affected, but its duration is 
materially prolonged. 

The minimum time required to excite phosphorescence is least in 
the case of E and greatest in the case of A; it follows the inverse 
order of the intensity and duration. With E, a second’s exposure to 
diffused light is sufficient to set up distinct phosphorescence. 

Temperature, up to 50°, has no appreciable influence on the intensity 
of the phosphorescence, but prolonged exposure to direct sunlight 
slightly reduces the intensity. On the other hand, insolation markedly 
reduces the minimum exposure required to excite phosphorescence, 
but this effect gradually disappears and the sulphide returns to its 
original condition as regards sensitiveness. C. H. B. 


Alloys of Beryllium and Copper. By Paut Leseau (Compt. rend., 
1897, 125, 1172—1174).—Metallic beryllium cannot be obtained by 
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the action of the electric arc on a mixture of the oxide and carbon or 
of the oxide and the carbide, most probably owing to the great 
readiness with which beryllium and carbon combine at high tempera- 
tures. Alloys of beryllium with other metals can, however, readily be 
prepared by reducing beryllium oxide in presence of a metal or a 
metallic oxide. When a very intimate mixture of copper and beryl- 
lium oxides (such as is obtained by the action of heat on the mixture 
of nitrates obtained by dissolving the two oxides, in any desired 
proportions, in nitric acid) is heated with carbon for five 
minutes with an arc from a current of 900 ampéres and 45 volts, 
the product is red, brittle, and non-homogeneous ; when liquated, it 
yields the pure beryllium-copper alloy, and leaves a crystalline mass 
of a double beryllium copper oxide. 

The alloys that contain 10 per cent. of beryllium are pale yellow, 
almost white ; those with 5 per cent. are yellower, can be filed and 
polished readily, and are malleable when hot or cold. They do not 
alter in the air, but tarnish slightly in presence of hydrogen sulphide, 
and are readily dissolved by nitric acid. From these alloys, others 
containing a definite, but lower, proportion of beryllium can readily 
be prepared by melting them with the necessary proportion of copper. 
Even so low a proportion of beryllium as 0°5 per cent. distinctly 
alters the appearance of the copper, and makes it very sonorous. 
An alloy containing 1:32 per cent. of beryllium is golden yellow, 
highly sonorous, and can readily be filed and forged. 

Alloys of beryllium with the common metals and with chromium, 
molybdenum, tungsten, and some other refractory metals have been 
prepared and will be described later. C. H. B. 


Cadmium Compounds. By Francesco Canzoneri. (Gazzetta, 
1897, 27, ii, 486—492).—On heating cadmium with cadmium chloride, 
in the hope of obtaining a cadmium subchloride, the author obtained 
a small proportion of a grey powder the composition of which 
depends on the composition of the mixture of cadmium and cadmium 
chloride used. If cadmium chloride is in excess, the grey powder has 
practically the composition 2CdO,CdCl, ; a similar product is formed, 
with development of heat, as a heavy, white powder on fusing a 
mixture of cadmium oxide and chloride in the requisite proportion. 
If cadmium is in excess, the product contains more cadmium than is 
required for the composition 2C0d0,CdCl,. W. J. P. 


Microchemical Examination of Alloys. By Joun E. Sreap 
(J. Soc. Chem. Ind., 1897, 16, 200—208 ; 506—509).—Lead-antimony 
alloys containing less than 12°5 per cent. of antimony appear to be 
perfectly homogeneous after solidification, but with a higher per- 
centage of antimony, crystals of that metal separate throughout the 
mass, and rise to the surface, leaving the eutectic alloy of the compo- 
sition Pb,Sb, which has a solidifiying point of 247°, and sp. gr. = 10°48. 
This solidifies in spherulites, radiating from neuclei, and during 
solidification splits up into lamine of its constituent metals. The 
solidified eutectic alloy of lead and tin consists of similar masses of 
spherulites, From alloys of tin and antimony, cubical crystals of the 
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composition SnSb separate, but the compound seems only to form in 
presence of a considerable excess of tin. 

The papers contain much valuable information respecting other 
alloys, and are illustrated with microphotographs of the appearance of 
polished and etched surfaces, M. J. 8. 


Cerium. By O. Bovpovarp. Compt. rend., 1897, 125, 
1096—1097.—A reply to Wyrouboff and Verneuil. (This vol., ii, 222), 


Atomic Weight of Cerium. By Griécotre N. Wyrovuporr and 
Aueouste V.-L. VerneviL. (Compt. rend., 1897, 125, 1180—1181).— 
A continuation of the discussion with Boudouard (préceding abstract). 
In the authors’ experiments, the maximum atomic weight obtained was 
92°85 and the minimum 92°49. They point out that, although pure 
cerium oxide is white, the mere absence of colour is not of itself any 
guarantee of complete purity. C. H. B. 


Impurities of Aluminium and its Alloys. By Ep. Deracqz 
(Compt. rend., 1897, 125, 1174—1177).—When aluminium is dissolved 
in dilute hydrochloric acid (1:5) the residue is impure silicon, con- 
taining silica and aluminium, and ferric oxides, with traces of copper. 
An alloy of aluminium with 3 per cent. of copper, when dissolved in 
dilute aqua regia, also yields:impure silicon containing 5 per cent. or 
more of copper oxide. The same alloy when dissolved in hydrochloric 
acid (1:10), yields a non-homogeneous residue of copper mixed with 
silicon, iron, and aluminium. All these residues oxidise very readily, 
even on the filter. It is noteworthy that, when the aluminium and its 
alloys are dissolved in dilute acids, the impurities divide themselves 
unequally between the solution and the residue. C. H. B. 


Chromous Sodium Carbonate. By Grorces Bavak. (Compt. 
rend., 1897, 125, 1177—1180).—When well washed and moist chrom- 
ous acetate is mixed with a solution of sodium carbonate, it first 
dissolves and after a time a reddish-brown compound separates; this 
is washed with water, and afterwards with alcohol of 98°, all the 
operations being conducted in an atmosphere of carbonic anhydride. 
After drying in a current of carbonic anhydride, it has the composition 
CrNa,(CO,), + 10H,O, and forms microscopic, tabular lozenge-shaped 
crystals which lose water in a vacuum at the ordinary temperature or at 
100°. It is very soluble in cold water, but the solubility gradually 
diminishes, probably in consequence of polymerisation. It is a 
powerful reducing agent, and decomposes water at a little below 100° 
with liberation of hydrogen and formation of a compound that will 
be described later. When exposed to dry air, it effloresces, and is 
afterwards converted into a mixture of sodium carbonate and 
chromic hydroxide ; in moist air, it oxidises rapidly with develop 
ment of heat. Chlorine converts it into chromic oxide with 
liberation of carbonic anhydride; hydrogen and hydrogen sulphide 
have no action on it in the cold, and when heated at 100° in a 
current of these gases, it yields the monhydrate.: Dilute hydro- 
chloric and sulphuric acids dissolve the salt, forming blue solutions. 

The monhydrate, CrNa,(CO,),+H,O, is prepared from the deca- 
hydrate by the action of a current of a dry inert gas at 100°. It 
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is a yellow powder which becomes brown when heated in a vacuum 
or a current of hydrogen, but regains its yellow colour on cooling. 
At 300°, it decomposes into sodium carbonate and chromic oxide. 
When heated in air, it is converted into sodium chromate; when 
heated in chlorine, it yields chromyl dichloride and chromic oxide ; 
in hydrogen sulphide at about 240°, it yields the red, crystalline 
sulphide described by Moissan. Its other properties are practically 
identical with those of the decahydrate. C. H. B. 


Alkali Salts of Perchromic Acid. By O. Fritz Wiebe (Ber., 
1898, 31, 516—524. Compare this vol., ii, 28).—By the action of 
ammonia under certain conditions on an ethereal solution of perchromic 
acid, there is formed a substance of the formula NH,CrO, + H,O, ; this 
is a violet-black, crystalline powder, and may be preserved for several 
days in a cold situation if protected from moisture. When kept for 
some time, it becomes superficially yellow, and when exposed to air 
passes completely into ammonium dichromate within 24 hours. 
The solution in ice-cold water is violet-brown, and neutral to test paper ; 
the concentrated solution rapidly decomposes, yielding oxygen and 
ammonium dichromate. Ammonia converts the substance into the 
compound of chromium tetroxide and ammonia (loc. cit.) ; dilute 
sulphuric acid gives rise to an indigo-blue solution. Barium chloride 
and lead acetate give violet-brown precipitates, which, after liberating 
gas, pass into the yellow chromate; silver nitrate yields a brownish- 
violet turbidity, which immediately changes into the reddish-brown 
silver chromate. Ferric chloride develops a grass-green coloration, 
whilst ferrous sulphate liberates gas and forms a yellow solution ; 
potassium permanganate forms a blood-red solution, which yields 
oxygen and manganese dioxide when acidified. 

By means of alcoholic potash at — 5°, the corresponding potassium 
compound, having the formula KCrO,+H,0,, has been obtained as a 
violet, indefinitely crystalline powder; it is highly explosive, and 
begins to decompose in the process of desiccation. In aqueous solution, 
it behaves like the ammonium compound. 

The author regards the hydrogen peroxide in the foregoing com- 
pounds as hydrogen peroxide of crystallisation. Inan ethereal solution 
of perchromic acid, the latter is not in combination with hydrogen 
peroxide, M. O. F. 


Rare Earths. By Lupwie Haser (Monatsh., 1897, 18, 687—699).— 
Thorium chromate, Th(CrO,),+3H,O, is precipitated as an orange- 
yellow, crystalline powder when a solution of thorium nitrate is boiled 
for some time with chromic acid, or, better, with potassium or sodium 
dichromate ; under similar conditions, cerium, lanthanum and didymium 
salts, however, give no precipitate, whilst zirconium forms a basic 
chromate, the composition of which varies with the mode of pre- 
paration. 

When a solution of a thorium salt to which sodium acetate has been 
added is well boiled, a brilliantly white, crystalline precipitate of 
basic thorium acetate, Th(OAc),(OH), + H,0, isformed. Since cerium, 
lanthanum and didymium are not precipitated at all under the same 
conditions, this reaction affords an easy method of preparing thoria 
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free from these metals ; zirconium is, however, precipitated as a basic 
acetate of indefinite composition. 

Whilst cerium, lanthanum, and didymium salts are precipitated by 
sodium formate as normal formates, the salts of thorium and zirconium 
give rise to crystalline, basic formates of varying composition. 

The precipitate formed on adding tartaric acid to a solution of 
thorium chloride appears to have the composition, C,H,0O,Th(OH),, 
not (C,H,O,),Th,(OH), + 5H,0, as stated by Cleve (this J ournal, 1875, 
236). Cerium, lanthanum ‘and didymium are not precipitated by 
tartaric acid, whilst zirconium gives rise to a salt of varying composi- 
tion. 

A basic thorium citrate, C,H,O;Th°OH, is formed as a white, 
flocculent precipitate on heating a solution of thorium chloride with 
citric acid. 

Thorium malate, (C,H,0;),Th(OH),, is a white, crystalline _— 
which is almost insoluble in water. W. A. D. 


Mineralogical Chemistry. 


Steenstrupine. By Jon. Cur. Mopere (Zeit. Kryst. Min., 1898, 
29, 386—398).—Steenstrupine, first described by Lorenzen (Abstr. 
1883, 960), has only been found in the nephelite-syenite at Kanger- 
dluarsuk in West Greenland ; it has been placed by Broégger in the 
melanocerite group. The following new analyses have been made by 
Blomstrand : I, on crystalline material of sp. gr.=3°4009, carefully 
separated from enclosed egirite; II and III, on massive, and more 
altered material. None of these lead to simple formule; with the 
exception of the presence of beryllium and phosphoric acid, analysis I 
agrees with that made by Lorenzen. The black, rhombohedral crys- 
tals are tabular in habit, and the faces are somewhat rough and 
rounded ; the axial ratio, a:¢c=1:1°0842, is near to that of eudialyte, 
but quite different from that of melanocerite. The mineral is optically 
negative ; thin sections show variations in the strength of the double 
refraction, and other signs of alteration. 


Si0,. Ta,O,,Nb,O;, Ps05 ThO, Ce,0s.  La,Os,Di,0,. Y;0; Fes0;- 
—  — Ye ue — 

I. 26°57 1°21 5°81 3:03 14°40 15°90 4°55 

II. 20°61 1°58 4:53 3°84 17:03 15°52 + 2:19 5:18 

II. 21°30 1:02 4:39 413 1850 16°68 168 4:91 


Mn,0;. Al,O3;. BeO. CaO. PbO. Na,O. K,O. H,0. Total. 


ee ee? 

I. 4°40 2°55 4:03 046 834 0°50 7°58 99°33 
II. 5°79 040 1:22 4:22 1:02 2:53 — 12°73 98°39 
III. 680 060 1:93 455 0-78 2:54 —_— 10:30 =100°11 


The mineral is decomposed by hydrochloric acid, giving a dark 
brown solution which evolves chlorine. Crystalline material with a 
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pale yellow streak and sp. gr. = 3°4733, gave off chlorine corresponding 
with 0°184 per cent. of active oxygen; in anal. I, this gives Mn,O,, 
1°82, and MnO, 2°32 per cent. The more altered massive material with 
a dark brown streak, sp. gr. = 3°1901, and SiO,, 21°59 ;.H,O, 13°39 (of 
this 4°64 was lost at 100—110°), contained 1°48 per cent. of active 
oxygen, which is enough to convert all the manganese and cerium in 
II and III into Mn,O, and CeO, respectively. L. J. 8. 


[Microcline from Bohemia]. By Frieprich Katzer (Jahrb. /. 
Min., 1898, i. Ref. 72 ; from Oesterr. Zeit. Berg- wu. Hiittenwesen, 1896, 
44).—In a description of the felspar industry in Bohemia, the follow- 
ing analysis is given of greyish-green to green microcline, from Kloub 


near Protivin. 
Loss on 
Si0,. Al,O3. CaO. K,0. Na,0. MgO. ignition. Total. 
63°22 18°96 — 16:02 1°94 0°12 0°33 100°59. 
L. J.S. 


Alpine Cordierite-pinite. By Hermann Gempéck (Zeit. Kryst. 
Min., 1898, 29, 305—332).—The general term pinite includes a large 
number of alteration products of cordierite, felspar, nephelite, and 
other minerals ; under the name cordierite-pinite, the author considers 
only those which have been derived from cordierite. Under the 
microscope, these are seen to consist mainly of muscovite and chlorite, 
with a little quartz, biotite, limonite, kyanite, epidote, and garnet. 
Only a portion is soluble in hydrochloric acid, the soluble portion con- 
taining aluminium and iron with a little calcium and magnesium. 
Material from the Alps is described ; lists of crystal forms, &c., and a 
review of the literature are given. L. J. 5S. 


Mineral Water from S. Omobono in the Imagna Valley. 
By Giacomo Carrara (Gazzetta, 1897, 27, ii, 559—571).—The old 
spring of 8S. Omobono issues from a black, schistose rock, containing 
pyrites, in the Imagna valley, about 23 kilometres from Bergamo ; the 
water, which has been considered efficaceous in cases of skin diseases, 
issues at a temperature never exceeding 13°, and has an odour of 
hydrogen sulphide. It has the sp. gr. = 1°00026 at 9°5°, and contains 
traces of copper, arsenic, aluminium, and phosphoric acid. The 
analytical results show that the water contains the constituents stated 
in grams per litre in the accompanying table. 


Substance. Pereentage. Substance. Percentage. 


Mg (HCO,), 
Fe(HCO,), , 
Ry <b cise covvovicist 0°01144 


K.SO, 
Na,SO, . 
NaHCO, bi Batata 0:03864 Organic matter ... 
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The bacteriological examination shows the water to be of a high 
degree of purity; plate cultivations gave colonies of Bacillus fluorescens 


liquefacens, Tamnidium elegans, Mucor mucedo, and white water bacilli, 
W. J.P. 


Physiological Chemistry. 


Evolution of Gases During Pancreatic Digestion. By 
Ferpinanp Kuiua (Pfliiger’s Archiv., 1898, ‘70, 329—345).—In 
1874—1875 Hiifner (J. prakt. Chem., 10, 1; 11, 43), and in 1881 
Wassilieff (Zeit. physiol. Chem., 6, 112) stated that various gases, 
especially carbonic anhydride, were evolved during pancreatic digestion 
when the activity of bacteria are excluded. Since then the opinion 
has, however, been generally held that the formation of such gases is 
due to micro-organisms. In the present research, the old statement of 
Hiifner is confirmed ; small quantities of carbonic anhydride, and in 
some cases of hydrogen also, are formed when bacterial action is 
excluded by disinfectants like thymol. It, however, only takes place 
when fat is the substance acted’on ; it does not occur with glycerol, so 
the gases are considered to originate from the decomposition of the 
fatty acid radicles. W. D. H. 


Absorption in the Small Intestine. By Rupotr Héser 
(Pfliiger’s Archiv., 1898, '70, 624—642).—Hypertonic, isotonic, and 
hypotonic solutions of salt in blood-serum are absorbed in the small 
intestine. The hyper- and hypo-tonic solutions become, in the course 
of absorption, isotonic. Isotonic solutions of different salts are 
absorbed at different rates ; dealing with solutions so dilute that the 
salts are almost completely dissociated electrolytically, the difference in 
their behaviour depends on the properties of their ions. Of the kation 
ions, K, Na, and Li are almost equally quickly absorbed, NH, and urea 
more quickly, Ca more slowly, and Mg slowest of all. Ba, on account 
of its injurious action on the intestine, could not be observed. Of 
the anion ions, Cl is the most rapidly absorbed, then follow, in the 
order named, Br, I, NO,, SO,. From the behaviour of the NH, and 
urea, the conclusion is drawn that the cells of the intestine in their 
permeability resemble blood-corpuscles and plant cells. From the 
behaviour of Mg and SO,, the use of sulphates, and especially of 
magnesium sulphate, as purgatives becomes intelligible. 

W. D. H. 


Action of Salts on Blood Corpuscles. By Sven G. Hepin 
(Pfliiger’s Archiv., 1898, '70, 525—543).—Ammonium sulphate, phos- 
phate, tartrate, and succinate, when added to blood in small quantities 
(0°05 gram-molecule per litre), divide themselves equally between 
corpuscles and plasma, whilst larger quantities (0-1) enter partly into 
the corpuscles, but remain principally in the plasma, The fraction 
which remains in the plasma increases with the amount of salt added 
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up to 0°3 gram, and in those concentrations, where there is excess of 
salt in the plasma, the volume of the corpuscles diminishes. 
Ammonium chloride, bromide, nitrate, thiocyanate, oxalate, ferro- 
cyanide, ferricyanide, lactate, and ethylsulphonate distribute them- 
selves equally in plasma and corpuscles at all concentrations. 
The corresponding salts of trimethylamine, ethylamine, and, pro- 
bably, of other nitrogenous bases, may be divided into the same two 


groups, corresponding with those of ammonium just described. 
W. Dz. H. 


Acids obtained by the Hydrolysis of the Fat of the Dog-fish. 
By Even Lyuparsky (J. pr. Chem., 1898, [ii], 57, 19—27).—On 
hydrolysing the fat of the Caspian dog-fish, no volatile acids were 
obtained, but a mixture of 17 per cent. of palmitic acid with 83 per 
cent. of liquid unsaturated acids. The latter portion, on oxidation 
with alkaline potassium permanganate, gave rise to a mixture of 
dihydroxystearic and dihydroxypalmitic acids, and thus consisted of a 
mixture of oleic acid and physetoleic acid, the latter being present in 
the greater proportion. W. A. D. 


Effect of Feeding with Beet and Dried and Sour Diffusion- 
chips on Milk Production. By Oscar Ke.iner and G. ANDRA 
(Landw. Versuchs.-Stat., 1898, 49, 401—418).—Twenty-four cows were 
fed during four periods of 20 days on a ration of grass, oat-straw, bran, 
cotton meal, and earth-nut meal, with the addition of (1 and 4) roots, 
50 kilos. ; (2) dry diffusion-chips, 8 kilos. ; (3) sour chips, 78 kilos. per 
1000 lbs. live weight. The results of the experiments show that the 
replacement of 27°5 kilos. of roots by 4°4 kilos. of dried chips increased 
the yield of milk by 0:953 kilo., whilst the replacement by 41°8 kilos. 
of sour chips increased the yield by 1721 kilos. per cow of 550 kilos. 
live weight. The weight of the cows was, on the whole, greatest 
during the feeding with diffusion-chips. The composition of the milk 
was not essentially altered. N. H. J. M. 


Yield and Composition of Sow’s Milk. By Wiiuiam A. Henry 
and Frirz W. A. Wout (Ann. Rep. Agr. Exper. Stat. Univ., Wisconsin, 
1897, 14, 10—19).—The amount of milk yielded by several sows was 
ascertained by keeping the pigs by themselves and placing them with 
the sows at suitable intervals, weighing them before and after feeding. 
The weighing was continued for 3 days in each case, and the experi- 
ment was repeated at intervals of two weeks. During the period between 
farrowing and weaning, the average daily yields of the four sows were 
5'8, 41, 5-4, and 5°5 Ibs. 

Analyses of seven samples of sow’s milk gave the following per- 
centage results, 

Casein and Milk- Solids 
rr. Fat. albumin. sugar. not fat. Ash. 

Average 706 «6-200 4°75 1199107 

Lowest 3-9 5:3 31 10°8 0:8 

Highest.....829 95 73 60 1828 198 


Sp. gr. (average of 5 samples) = 1-0389. 
When compared with the results given by Konig, the greatest 
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difference is seen to be in the amount of fat and sugar (compare 
also Rohde, Schweinezucht, 1892, 256), but the results {(for fat) 
correspond with those obtained by Petersen and Oetken, and Kénig’s 
and Rohde’s figures are certainly too low, and the conclusions based 
on them entirely wrong. The average amount of fat (including all 
the available results mentioned, 64 samples) is 6°74 per cent. ; a sow 
giving 5 lbs. of milk would therefore yield about 0°34 lb. of fat a day, 
a considerable amount for an animal only about one-third the weight 
of an average cow. N. H. J. M. 


Iodothyrin and Atropine: Sodium Iodide and Muscarine. 
By E. von Cyon (Pfliiger’s Archiv, 1898, '70, 511—512 ; 634—644).— 
If a rabbit is atropinised so that stimulation of its vagus produces no 
inhibition of the heart, the administration of iodothyrin neutralises 
momentarily this effect. This action of iodothyrin on the heart nerves 
confirms the previous opinion expressed by the author on the 
importance of the thyroid in relation to the heart. 

Sodium iodide is antagonistic to iodothyrin ; the question arises, is it 
also antagonistic to muscarine which has a stimulating action on the 
vagus endings? The answer is, yes. The experiments were made on 
rabbits. If sodium iodide is injected intravenously, it prevents the 
subsequent action of muscarine, and muscarine prevents the paralysing 
action of sodium iodide on these nerve-endings from taking place. 


W. D. H. 


Formation of Fat during Phosphorus Poisoning.—By OsvaLpo 
Potimanti (Pfliiger’s Archiv., 1898, '70, 349—365).—This investiga- 
tion was undertaken with a view to the elucidation of the much 
debated question whether fat may originate in the organism from 
proteid ; the result gives an answer to this question in the affirma- 
tive. The central nervous system has no part in the changes produced 
by poisoning with phosphorus. The frogs used were free from glycogen. 
Not only fat, but also water, increases in the organs under these 
circumstances. W. Dz. iH. 


Chemistry of Vegetable Physiology and Agriculture. 


Alcoholic Fermentation without Yeast Cells. By Epvuarp 
Scuunck (Zer., 1898, 31, 309. Compare this vol., ii, 127).—In 1854, 
the author showed that erythrozyme, the madder ferment, is capable of 
producing alcoholic fermentation of a sugar solution; a mixture of 
hydrogen and carbonic anhydride is set free, and a small quantity 
of succinic acid produced. M. O. F. 


Formation of Nitrates. By Apert Srurzer and R. Harries 
(Chem. Centr., 1897, i, 330 ; from Centr. Bakt. Par., 1896, 2, ii, 701).— 
A mould fungus which forms a branched mycelium and macro- and 
micro-spores was found to take part in nitrification. Its action varies 
with the degree of development, and the nature of the nutritive 


VEGETABLE PHYSIOLOGY AND AGRICULTURE. 301 


solution and the presence or absence of air are of importance. Under 
certain conditions, the fungus lives on organic nitrogen and induces 
nitrification ; under other conditions, nitrites and nitrates respectively 
are produced. N. H. J. M. 


The Nitric Organism. By Atsert Srurzer and R. Harries 
(Chem. Centr., 1897, i, 554—555, and 1243—1244 ; from Centr. Bakt. 
Par., 1897, 3, i, 6—9, 54—57, and ii, 161—177).—When the nitric 
organism has been growing in a liquid culture-medium for some time, 
and a considerable proportion of nitrite has been converted into nitrate, 
as Winogradsky has pointed out, the mycelium of a mould-fungus 
appears on the surface of the liquid. This fungus appears to be a 
modification of the original nitric organism, and is formed when air, 
free from carbonic anhydride, is passed through a test-tube containing 
a pure culture of the organism in a solution of sodium nitrite containing 
glycerol. The morphological properties of the nitric organism are, on 
the other hand, not changed when it is cultivated in a solution of 
nitrite through which atmospheric carbonic anhydride is passed ; in 
the latter case, therefore, no mould-fungus is formed. 

The authors describe the morphology of the fungus. It is best culti- 
vated at 20—-30° on agar-agar plates, with a substratum containing 
asparagine, peptone, sodium nitrite, sodium nitrate, urea, and ammo- 
nium sulphate. Special attention is directed to the white incrustation 
(Kreideweisse Auflagerung) that is formed by the development into 
hyphe of the gonidia after they become detached from the sterigma. 
The hyphe produced are not fertile, but break up into short rods, 
which produce spores. Under very favourable conditions, the ‘‘incrus- 
tation hyphe”’ can be converted into the fungus from which they 
originated ; under unfavourable circumstances, they give rise to a 
modification which cannot be distinguished from Cladothria. 

W. A. D. 


Reduction of Nitrates by Bacteria, and consequent Loss of 
Nitrogen. By Exten H. Ricuarps and G. W. Roxtrs (Chem. Centr., 
1897, i, 424—425 ; from Zech. quart., 9, 40—59, and Centr. Bakt. Par., 
2, ii, 709—710).—In presence of decomposable, non-sterilised organic 
matter, and in absence of sufficient dissolved oxygen for the growth of 
the bacteria, the oxygen of nitrates is utilised by the bacteria, and the 
nitrates reduced to nitrites or to nitrogen. The reduction of nitrates 
in irrigated soil may be considerable, and to avoid it, water should only 
be allowed to flow over the land in thin layers, so as not to prevent 
aération. 

Some ferments seem, in spite of aération, to assimilate most readily 
the oxygen of nitrogenous compounds, and loss of nitrogen cannot be 
avoided when solutions containing certain organic compounds are 
applied to land containing nitrates. N. H. J. M. 


Euglena Sanguinea. By Fr. Kutscuer (Zeit. physiol. Chem., 
1898, 24, 360—363).—The deep brown-red pigment of this flagellate 
can be dissolved out with alcohol, and on evaporating the alcohol, 
octahedral crystals are obtained ; they sinter at 103° and melt at 105°, 
are coloured blue by 50 per cent. sulphuric acid, and green by 50 per 
cent, nitric acid. An ethereal solution gives one absorption band in 


302 ABSTRACTS OF CHEMICAL PAPERS. 


the green. The pigment is not the same as bacterio-purpurin, which 
gives three absorption bands. The organism also contains paramylum 
granules. W. Dz H. 


Effect of Chemical Agents and of Light on Germination. 
By A. J. J. VanpEveLpDE (Chem. Centr., 1897, i, 822—823 ; from Bot, 
Centr., 69, 237—342).—In order to ascertain the effect of chemical 
agents on germination, seeds of Piswm sativum were kept for 24 
hours in different solutions, Pure water did not alter the power of 
germinating, but the energy of germination was not inconsiderably 
accelerated. In presence of dissolved substances, the power and the 
energy of germination decreased as the strength of the solutions 
increased, up to a certain point of concentration ; beyond this point, 
the effect of the solution diminished the nearer its strength approached 
saturation. In saturated solutions, the seeds did not swell. ‘This 
diminished effect in strong solutions is attributed to the lessened 
power of diffusion. 

The nitrates of potassium, sodium, ammonium, calcium, barium, and 
strontium are more injurious than the corresponding chlorides, and the 
sulphates of potassium, sodium, and ammonium less injurious than the 
chlorides and nitrates. 

With potassium and sodium salts, the power and the energy of 
germination are similarly affected when the metal is the same. 

Contrary to what would be expected, judging by their effect on 
che animal organism, barium and strontium salts are less injurious to 


germination than calcium salts. Potassium chlorate is only slightly 
injurious during the first stages, and the perchlorate is still less so ; 
but potassium chromate and dichromate, and copper and iron sulphates 
are extremely injurious. 

With regard to the effect of light, experiments made with a variety 
of seeds showed that germination was not affected by the presence or 
absence of light. N. H. J. M. 


Effect of Formaldehyde on Germination. By WILHELM 
Kinzeu (Landw. Versuchs.-Stat., 1898, 49, 461—466).—The object of 
the investigation was to ascertain whether formaldehyde is suitable 
for destroying the smut of grain crops, or whether it would prove 
injurious to the germinating power of the grain. Rye, wheat, oats, 
barley, clover, and lupins were treated with 0-1, 0:2 and 0°5 per cent. 
formaldehyde solutions for 4, 1 and 2 hours. It was found that 0:1 
per cent, formaldehyde (for 1 hour) was without injury to the seeds, 
whilst it almost entirely destroyed spores obtained from oats. 

Dilute solutions of formaldehyde undergo less change than was 
supposed ; 01 per cent. solutions, kept for 10 days, showed their full 
effect on spores, whilst a 40°8 per cent. solution still contained 38°4 
per cent. of formaldehyde when kept for 14 months. 

N. H. J. M. 


Dependence of the Functions of Chlorophyll on _ the 
Chromatophores and on the Cytoplasm. By Lxororp Kyy 
(Ber. deut. bot. Ges., 1897, 15, 388—403).— Whilst Boussingault 
(Agronomie, 4, 317) and Jodin (Abstr., 1886, 476) found that chlorophyll 
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can no longer assimilate the carbon of carbonic anhydride in absence 
of the chromatophores, Regnard (Abstr., 1886, 254) obtained results 
indicating that this property of chlorophyll is independent of the 
vegetable cell. In Regnard’s experiments, however, the blue coloration 
did not appear for two or three hours; and Jodin (loc. cit., p. 648) 
and Pringsheim (Ber. deut. bot. Ges., 1886, 4) have thrown doubt on 
the suitability of the reagent he employed. In the experiments now 
described, a suitable solution for qualitative purposes was prepared as 
follows. Hydrogen sodium sulphite (about 30 grams) was dissolved in 
tap water (100 ¢.c.), zine dust added, the whole shaken for 5 minutes, 
and diluted with 5 to 10 parts of water. After being filtered, the 
solution is treated with rather thick milk of lime until slightly 
alkaline, and allowed to settle. When indigo-carmine is added to the 
solution until it is still just decolorised, the mixture has a yellowish 
tint. Jodin’s statement (loc. cit.) that the Coupier blue preparation 
acquires a blue colour when exposed to sunlight, also holds good for the 
indigo-carmine solution, but this is overcome by heating the preparation 
to boiling, before exposure to sunlight, quickly closing the vessel. 
The solution may then be exposed to sunlight for several days without 
change. Experiments made with the above solution showed clearly 
that chlorophyll cannot decompose carbonic anhydride when the 
enclosing cells are killed, or when extracted from a living plant and 
deposited on filter paper; similar results were obtained with 
Engelmann’s bacteria-method. 

According to Engelmann (Ber. deut. bot. Ges., 1881, 446), isolated 
chlorophyll grains less than 0°005 mm. in diameter continue for a long 
time, in presence of light, to give off oxygen. The same result was 
obtained by Haberlandt (comp. Pfeffer, Ber. Math.-Phys. Classe k. 
Stchs. Ges. Wiss. Leipzig, 1896, 314). The author’s experiments made 
with chlorophyll grains from many different sources give a decided 
negative result. 

The third point considered-is the question as to how far a temporary 
or permanent injury to the cytoplasm results in weakening the 
chlorophyll function. The effects of plasmolysis (Klebs, Bot. Centr., 
1887, 7, 166), of a constant electric current, heat, chloroform, nitric 
acid (1—2°5: 10000) and ammonia were investigated. The results 
show that injury to the functions of chlorophyll by external influences 
is not exactly coincident with injury to the cytoplasm and the cell 
nucleus. The cytoplasm may lose its mobility without the elimination 
of oxygen being hindered. Constant electric currents seem to increase 
carbon assimilation in presence of light. N. H. J. M. 


Occurrence of Glutamine in Plants. By Ernst Scnuize 
(Landw. Versuchs.-Stat., 1898, 49, 442—446. Compare ibid., 1896, 
48, 33, and Abstr., 1896, ii, 572)—Glutamine probably takes the 
place of asparagine in the Caryophyllacee and perhaps also in the 
Chenopodiacee. It was previously mentioned that the seedlings in 
which glutamine was found were from seeds rich in fat. Seedlings of 
Papaver somniferum, Tropeolum majus, and Pinus sylvestris (the seeds of 
which are rich in fat) contained, however, considerable amounts of 
asparagine, but no glutamine. 


304 ABSTRACTS OF CHEMICAL PAPERS. 


The seedlings previously found to contain glutamine were etiolated, 
Glutamine occurs also in normal seedlings of Ricinus communis, Sinapis 
alba and Picea excelsa. The greatest amount of glutamine found in 
seedlings was only 2°5 per cent. in the dry matter, which is much less 
than the amount of asparagine found in leguminous seedlings ; but it 
is supposed that, owing to the difficulties of separating glutamine, the 
plants contained at least twice as much as was actually obtained. 

In the case of Cruciferae, glutamine occurs in the roots and tubers, but 
it is not to be supposed that plants which produce glutamine when 
germinating necessarily produce it at other periods when there is an 
accumulation of amides. N. H. J. M. 


Tyrosine in Trifolium Pratense. By N. A. Ortorr (Chem. 
Centr., 1897, i, 1234; from Pharm. Zeit. Riiss., 36, 214).—The solution 
obtained by precipitating an aqueous extract of 7'rifolium pratense with 
lead acetate, and subsequently removing the excess of lead, produces 
with mercuric nitrate a precipitate which becomes red on standing or 
on being warmed ; when this is decomposed by hydrogen sulphide, a 
substance is obtained which dissolves in ammonia, giving a solution 
that becomes turbid on adding acetic acid. These reactions probably 
indicate the presence of tyrosine. 


The Question as to how far Soil Analysis can indicate the 
Potash requirement of Soils. By Orro Lremmermann (Landw. 
Versuchs.-Stat., 1897, 49, 287—339).—Field experiments were made 
in which oats and wheat were grown on different soils of known com- 
position, with and without kainite. Oats were also grown in pots in 
soil which had been extracted with 0°06, 0°25, 0°5, 1, and 5 per cent. 
hydrochloric acid, and in the same soil in its natural condition ; 
mineral manures were added to some of the pots. The amounts of 
total produce and the lime, magnesia, potash, and phosphoric acid in 
the produce are given. 

From the results of the experiments, it is concluded that, for rye 
and wheat, potash should be applied to soil which contains less than 
0:2351 per cent. of potash soluble in 10 per cent. hydrochloric acid. 
Soil containing more than 0°2424 per cent. of potash does not require 
application of potash for oats. N. H. J. M. 


Composition of the Straw of Wheat, Oats, and Rye. By 
Bauianp (Compt. rend., 1897, 125, 1120—1122).—Analyses of the 
straw of wheat, oats, and rye from different localities show that they 
all contain very little assimilable matter, and that, so far as chemical 
composition is concerned, they are practically identical. The percentage 
composition varied between the following limits :—Water, 9°20 to 14°50; 
nitrogenous matter, 1°01 to 3°22 ; fats, 0°92 to 1:60; extractive matters 
and saccharifiable cellulose, 39°43 to 48°04; non-saccharifiable cellulose, 
32°90 to 39°15; ash, 2°86 to 6°94; and acidity, 0°044to 0°118. These 
variations are mainly due to the fact that the composition of the 
leaves, the stem and the awns is not the same, and consequently the 
composition of the whole varies with the proportions of these organs. 
The composition of the stem is also different in its upper and lower 
portions. Analyses are given of the different parts of one sample of 
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oat-straw, one of rye-straw, and two of wheat-straw. Short straw 
with a high proportion of leaf should be selected for feeding <6 We 
and long straw is useful only for litter. C. H. B 


Food Value of Lucerne. By Acuitte Mintz and Cmar.es A. 
Gmarp (Ann. Agron., 1898, 24, 1—39).—A number of samples of 
lucerne, and samples of stems and leaves of lucerne were analysed, 
whilst the digestibility of fresh and dry lucerne, of the stems and 
leaves respectively, and of a mixture of lucerne and grass was deter- 
mined by experiments with horses. 

Green lucerne is not appreciably more digestible than lucerne 
which has been properly dried, the nitrogenous matter being in both 
cases equally utilised. Contrary to what would be expected, the 
cellulose becomes more digestible after the lucerne is dried, but this is 
probably owing to the fact that the horses eat the hay more slowly, 
and masticate it more thoroughly, than the green fodder. The other 
constituents, such as the pectic and gummy substances and organic 
salts, are more completely digested in green than in dry lucerne. 

In the following summary, the percentage amounts of total and 
digestible constituents of lucerne and meadow hay are compared :—- 


Nitrogenous matter. N-free extract. | Crude cellulose. 


c ~ ' ana (a, 
Total. Digestible. Total. Digestible. Total. Digestible. 
Lucerne 10°90 7°85 39°71 26°29 27:54 10°77 
Meadow hay ... 6°95 4°81 47°37 34:34 23°93 16°84 


Lucerne contains, therefore, 3 per cent. more digestible nitrogenous, 
and 14 per cent. less non-nitrogenous, matter than meadow hay. It is 
suggested that lucerne may be considered better than hay for the pro- 
duction of force, whilst meadow hay would be the more suitable for 
fattening. 

Comparing the produce from a given area of land, it is shown 
that lucerne produces 162 kilos. per hectare more digestible nitrogenous 
matter than a natural meadow, and that if the latter produces the 
more digestible non-nitrogenous matter, lucerne is the more valuable 
crop. Moreover, lucerne utilises a greater amount of atmospheric 
nitrogen than is the case with mixed herbage, and enriches the soil to 
a correspondingly greater extent. N. H. J. M. 


Composition of Hemp. By Fausto Sgstin1 and Guero. Catan 
(Landw. Versuchs-Stat., 1898, 49, 447—460).—Analyses are given of 
three samples of hemp stems in the natural state with the leaves and 
flowers, of the same number of samples of stems broken in the 
field, and of macerated stems. The results obtained with the natural 


stems of plants grown on the experiment field are as follows (per cent. 
in dry matter). 


Organic matter. Pure cellulose. Ether extract. Nitrogen. LExtractives. Ash. 
96210 50°409 1-401 1°154 37°186 3°790 


The pure ash contained (per cent.). 


K,O. Na,0. CaO. MgO. Fe,0,+A1,0 roa i Ga ct 
42182 0-920 28830 3140 3584  11°037 4-282 4-408 1-966 
VOL, LXXII, ii. 23 
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The results show that, with a normal yield of 100 cwt. of stems, the 
hemp crop is less exhausting than was indicated by former analyses, 
It is very important to break the stems on the land and to return the 
useless portions for manure. N. H. J. M. 


Amount of Pentosans in Different Feeding Materials, and 
the amounts remaining in the Foods after they have been 
subjected to Operations. By Brrnnarp TotLens and Huserr 
GiauBitz (Chem. Centr., 1897, i, 618—614; from J. Landw., 45, 
97—111).—In examining the sulphuric acid and the caustic potash 
solutions used in determining crude fibre in brewers’ grains, it was 
found that most of the pentosans were in the 1} per cent. sulphuric 
acid, a very small amount being found in the potash extract ; some 
remained in the crude fibre. In meadow hay, 23°63 per cent. of the 
total pentosans was found in the crude fibre. 

In the case of barley, malt, worts, and grains, three-fourths of the 
pentosans of the malt were found in the wort, the rest in the grains. 
Barley does not lose pentosans in germinating. In mashing, the 
dissolved pentosans of the malt are not all found in the wort, but in 
the beer also, as, even if they are partly converted into pentoses, they 
are not capable of alcoholic fermentation. 

The determination of pentosans in food should be extended, as the 
digestible cellulose is equal in value to digestible starch. 

N. H. J. M. 


Effect of Different Potassium Salts on the Yield and Com- 
position of Potatoes. By F. W. Turopor Prerrrer, E. Franks, 


Orto LemmMEeRMANN, and H. Scuiiisacu (Landw. Versuchs-Stat., 1897, 
49, 349—-385).—The experiments were made in zinc vessels contain- 
ing 27 kilograms of fine sandy soil manured with blood meal, sodium 
nitrate, superphosphate, and caustic lime. There were six pots without 
potash, and thirty pots with various potassium salts. 

Potassium chloride, in quantities up to 250 kilograms of potash per 
hectare, had the same effect as the sulphate, the chlorine having no 
injurious action on the growth of the potatoes. The same amount of 
potash, applied in the form of “crude salts” (rich in chlorides), 
instead of being beneficial, caused a slight decrease in the amount 
of starch produced. This is attributed to the presence of magnesium 
compounds, as well as other chlorides in the “crude salts.” 

A low percentage of chlorides in soil is possibly injurious to the 
growth of potatoes, and in some cases the direct application of chlorides 
may be beneficial. 

Unusually high production of starch is sometimes coincident with 
a very high percentage of chlorine in the tubers and above-ground 
growth, and it is suggested that, by cultivation under altered con- 
ditions, potatoes may gradually become accustomed to large amounts 
of chlorides, and may even require chlorides for producing heavy crops. 

The experiments were made with one kind of potatoes (Reichskanzler), 
and the manures were applied in the spring immediately before sowing. 
These conditions are to be kept in view in considering the above 
conclusions. N. H. J. M. 
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Volumetric Estimation of Hydrofluoric Acid. By Jutivs 
ZeLtLNER (Monatsh., 1897, 18, 749—755).—Hydrofluoric acid can be 
accurately estimated by standard potash, using phenolphthalein as 
indicator, by first adding an excess of the alkali, heating for a short 
time, and then titrating the hot 
solution with the acid. If cold 
solutions are employed, the error 
may be as great as 1 per cent. 
The acid solution is weighed in a 
small vulcanite bottle fitted with 
a fine-pointed vulcanite tube 
that can be closed with a pinch- 
cock, The apparatus for deliver- 
ing a known volume of the acid 
for the final titration is as fol- 
lows. The burette and the vessel 
G are of glass, whilst H and the 
funnel 7’ are of vulcanite. G is 
filled with water to the level D, 
the pinchcock 1 is then closed, 
and 2 opened; Z is filled to the 
level # with the acid by means 
of the funnel 7’, the cocks 2 and 
3 are closed, and the burette filled 
with water. On opening the cock 
1, an amount a of water flows in- 
to G, the level in the burette 
finally becoming stationary at B ; 
the cock 4 is then opened as well 
as 1, and the requisite volume x 
of acid delivered, the level in 
the burette falling to C. 

If 6 is the volume BC ; v that of the vessel G together with the con- 
necting tube F as far as #; h, the height DB, h, the height CD, and 


By», that of the water barometer; then the volume « = (v — a)(hy ~ hg) +6, 
Bm + he 


if the temperature remains constant throughout the experiment. 

It is pointed out that a solution of hydrofluoric acid of sp. gr. = 1148 
contains 41-1] per cent. HF, and not 35°35 as stated by Bineau ; con- 
tamination with hydrofluosilicic acid greatly influences the density ; 
the author’s determinations were carried out using a vulcanite 
pyknometer. W. A. D. 


A Source of Error in Kjeldahl’s Nitrogen Estimation.—By 
B, Ssounema (Chem. Zeit., 1897, 21, 740—741).—When using zinc to 
prevent bumping, a small amount of hydrogen is evolved, and this 
carries over a certain quantity of fixed alkali, which may cause an 
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error of 0:3 per cent. of nitrogen, or nearly 2 per cent. of nitrogenous 
matter. 

The author has fixed to the distilling flask a specially constructed 
tube in which the gas is made to pass through a little water, and is 
consequently freed from any fixed alkali. L. DE K. 


Comparative Experiments on the Estimation of Phosphoric 
Acid.—By Atexanper Cameron (J. Soc. Chem. Ind., 1897, 16, 
499—502).—When estimating the soluble phosphoric acid in super- 
phosphate, the highest (and presumably most correct) result is 
obtained by treating the substance (2 grams) twice with 20—30 c.c. 
of cold water, and finishing the extraction with boiling water. 

The most accurate method of estimation seems to be the molybdate- 
citrate method, in which, after first precipitating with molydate, 0:1 
gram of citric acid is added to the ammoniacal solution of the yellow 
precipitate before the addition of the magnesia mixture. Without 
this addition of citric acid, the results are unquestionably above the 
truth. A more rapid method, and one which does not involve the use 
of molybdate, is the “citrate” method. Although this method gives 
lower results, they can be made to agree with those of the molybdate- 
citrate method by adding 1/50 to the weight of the magnesinm 
pyrophosphate obtained. A weighed quantity of citric acid is added 
(varying from 0°3 to 2 grams according to the class of phosphate 
and the amount of iron present, but kept as low as possible, since 
increase of citric acid leads to deficiency in the result). The liquid is 
boiled, excess of ammonia is added, then excess of acetic acid and 
ammonium oxalate. The calcium oxalate is filtered off and washed, the 
filtrate and washings not being allowed to exceed 200 c.c. The 
phosphoric acid is then thrown down with magnesia mixture in the 
usual manner. The precipitate should, however, be redissolved in 
hydrochloric acid and reprecipitated by ammonia after adding 0:1 
gram of citric acid. Should the result be required rapidly, filtration 
may take place 10 minutes after adding the magnesia mixture (the 
liquid having been stirred continuously meanwhile), but in that case 
the weight of precipitate obtained should be increased by one 
milligram. When iron or aluminium is present, the calcium oxalate 
precipitate will contain a little of the phosphoric acid, but, on the 
other hand, the weight of the magnesia precipitate will be slightly 
increased. M. J. 8. 


Estimation of Citrate-soluble Phosphoric Acid in Basic 
Slag.—By-Max Passon (Zeit. angw. Chem., 1897, 746. Compare 
Abstr., 1897, ii, 230).—Instead of Wagner’s solution, which contains 
ammonium citrate and free citric acid, but which is difficult to 
prepare of the exact strength, the author recommends a solution 
made by dissolving 140 grams of citric acid and 30 grams of neutral 
potassium citrate and making up to a litre. L. DE K. 


Estimation of Citrate-soluble Phosphoric Acid in Basic 
Slag. By O. Bérrcner (Chem. Zeit., 1897, 21, 783—785).—The 
author again recommends the direct precipitation with magnesium 
mixture instead of the troublesome molybdate method. Five grams 
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of the sample, which should be weighed in the same state as received, 
is introduced into a half-litre flask, which is then filled with Wagner’s 
dilute ammonium citrate solution, and rotated for 30 minutes at the 
rate of 30—40 rotations per minute. The liquid is poured off from 
the deposit and at once passed through a filter. 

Fifty c.c. of this filtrate is mixed as soon as possible, or, at all 
events, the same day, with 25 c.c. of Mircker’s citrate solution and of 
his magnesium mixture, and agitated in a shaking apparatus for 30 
minutes; the magnesium phosphate precipitate is then at once col- 


lected in a Gooch’s crucible, washed, dried, ignited, and weighed. 
L. DE K. 


Detection of Arsenic and Antimony. By Pontus H. Conrap- 
son (J. Soc. Chem. Ind., 1897, 16, 518—519).—Hager’s test for 
arsenic is sufficiently sensitive, but does not distinguish arsenic from 
antimony, and is useless if hydrogen sulphide is evolved with the 
hydrogen arsenide. The author employs four test papers, all of which 
are to be freshly prepared and used wet. Nos. 1, 2, 3 are prepared 
by placing drops of lead acetate, silver nitrate, and mercuric chloride 
solutions respectively in the middle of pieces of filter paper large 
enough to cover the test-tube. No. 4 is prepared by putting two 
drops of nitric acid (sp. gr. = 12) on the paper, and then two drops of 
potassium iodide solution (1:10) in the middle of the nitric acid spot. 
Either zinc or magnesium may be used to generate hydrogen from 
dilute sulphuric acid, and these materials must first be tested for 
sulphur, arsenic, and antimony by causing the evolved gas to act on 
papers 1 and 2 in succession for 15 minutes each. The substance is 
then added, and (with a slow evolution of gas) the papers are applied 
in the order of their numbers, and each exposed for 15 minutes. No. 
2 is blackened by both arsenic and antimony ; No. 3 acquires a lemon- 
yellow to orange-brown colour with arsenic, but a brownish-grey tint 
free from yellow with antimony; No. 4 becomes bright yellow to 
orange with antimony, but is not affected by arsenic or by pure 
hydrogen. M. J. 8. 


Comparison of Rapid Methods for Estimating Carbonic 
Anhydride and Carbonic Oxide. By Louis M. Dennis and C. G. 
Epear (J. Amer. Chem. Soc., 1897, 19, 859—870). The authors have 
experimented with the apparatus devised by Honigmann, Bunte, 
Orsat, Elliot, and Hempel, and have tabulated the results. 

All these various apparatus work within 1 per cent., and with the 
exception of the first-named even within half a per cent. As regards 
speed and convenience none are equal to the Hempel apparatus. As 
in the Bunte and Elliot methods the aqueous potash can only be used 
once, these methods are very wasteful. L. pe K. 


Estimation of Potassium by Reduction of Potassium 
Platinochloride by means of Sodium Formate. By B. Ssouuema 
(Chem. Zeit., 1897, 21, 739—740).—The author, after pointing out 
some defects in the commercial processes recently proposed for the 
estimation of potassium, now recommends that devised by Corenwinder 
and Contamine. 

According to these authors, a solution containing 0°5 gram of the 
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material is acidified with hydrochloric acid, mixed with excess of 
platinic chloride, and evaporated on the water bath to a syrupy con- 
sistence ; when cold, the residue is treated with a mixture of 9 parts 
of 95 per cent. alcohol and 1 part of ether, and after some hours the 
insoluble matter is collected on a filter and washed with the same 
mixture. It is then dissolved in boiling water and boiled with a 
solution of sodium formate ; this reduces the platinum, which, after 
being washed first with acidified water and then with boiling water, 
is ignited and weighed. One atom of platinum corresponds with 2 
atoms of potassium. 

The author, however, prefers washing with 90 per cent. alcohol, 
instead of the mixture of alcohol and ether. L. DE K. 


Analysis of Limestones. By Kart J. Sunpstrém (J. Soc. Chem. 
Ind., 1897, 16, 520).—An analysis embracing the estimation of the 
calcium and magnesium carbonates, silica and alumina and ferric oxide 
with sufficient accuracy for technical purposes, can be completed in 
2—3 hours by the following scheme. One gram of substance is dis- 
solved in 25 c.c. of normal hydrochloric acid, and the excess of acid 
estimated by normal alkali, using methyl-orange as indicator. A 
second gram is dissolved in acid, and the solution evaporated for 
silica. The filtrate from the silica is precipitated with ammonia for 
aluminium and iron, and the filtrate from this precipitate is mixed 
while boiling with a boiling solution of ammonium oxalate. After 


two or three minutes, the clear liquid can be decanted on to a filter. 
The precipitate is dissolved in hydrochloric acid and reprecipitated by 
ammonia, and weighed as calcium oxide after washing and igniting 
over a blast lamp. The magnesium is calculated from the difference 
between the acid neutralised and that required by the calcium re 
M. J. 5. 


Electrolytic Estimation of Cadmium. By Danrex L. WALLACE 
and Epear F. Samira (J. Amer. Chem. Soc., 1897, 19, 870—873).— 
The authors (compare Abstr., 1896, ii, 220) state that Heidenreich’s 
failure to obtain correct results with Smith’s electrolytic process is 
probably due to the use of a current of different strength. Two 
experiments are communicated, showing that 50 c.c. of a solution con- 
taining about 0°13 gram of cadmium oxide in the form of acetate 
‘deposited all the metal when electrolysed at a temperature of 50° with 
a current of 0:02 ampére for 37 sq. cm. of cathode surface, voltage 
3°5, the time required for complete precipitation being about 4 hours. 
The same amount of cadmium oxide dissolved in 2 c.c. of dilute 
sulphuric acid of sp. gr.= 1-09 and diluted to 30 c.c., deposited all the 
metal when electrolysed for 44 hours at 50° with a current of 0°08 
ampére for 37 sq. cm. cathode surface, voltage 2°5. The electrolytic 
process may also be employed for the separation of copper from 
cadmium if the liquid contains free nitric acid. A solution containing 
about. 0°1 gram of cadmium, and the same amount of copper pe! 
100 c.c., and also 2 c.c. of strong nitric acid, when heated to 50° and 
electrolysed with a current N.D.,,,=0°10 ampére, voltage 2°, 
deposits the copper completely in 3 hours, leaving all the cadmium 
solution, L, pE K. 
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Volumetric Estimation of Zinc. By Epwarp G. Batarp (J. Soe. 
Chem. Ind., 1897, 16, 399—400).—In titrating zine solutions by 
sodium sulphide, the point at which an excess of sulphide is first 
present is very accurately ascertained by placing a drop of the mixture 
on a bright plate of silver (cleaned with chalk and ammonia), allowing 
it to remain for 10 or 20 seconds, and then wiping off with filter paper, 
One part of sodium sulphide in 20,000 of water will produce a stain. 
In cases where the amount of zinc is not known approximately, time 
may be saved by adding an excess of sulphide at once and titrating 
back with a zinc solution, watching the disappearance of the stain on 
silver. As zinc sulphide in presence of a large excess of ammonia 
blackens the silver, an excess of ammonia must be avoided as far 
as possible if working in the cold, but at 82° a much larger 


amount of ammonia may be present without disturbing the result. 
M. J.S. 


Estimation of Cerium in the Presence of the Rare Earths, 
By Gora von Knorre (Zeit. angw. Chem., 1897, 685—688 ; 717—725). 
—The mineral is boiled with sulphuric acid, and after diluting with 
water, the metals of the cerium group are precipitated with oxalic acid 
so as to free them from titanic and phosphoric acids ; the oxalates are 
ignited, the residue dissolved in sulphuric acid, diluted, and a little 
persulphuric acid added to peroxidise the cerium ; the excess of the 
reagent is then removed by boiling. 

To the cold solution, an excess of a solution of hydrogen peroxide, 
previously standardised with potassium permanganate, is then added 
to reduce the metal to the cerous state. The undecomposed hydrogen 
peroxide is again titrated with permanganate, and the difference 
between the two titrations noted ; if the permanganate solution has 
been standardised with metallic iron, 56 parts of the latter correspond 
with 140 parts of cerium. L. pE K. 

Methods of Analysis of Chrome Salts. By Henry R. Proctor 
(J. Soc. Chem. Ind., 1897, 16, 412—414).—Chromic acid is most con- 
veniently estimated by causing it to liberate iodine from acidified 
potassium iodide. It is quite sufficient to mix the solution (containing 
not more than 0:01 gram of potassium dichromate or its equivalent) 
with 1 gram of potassium iodide and 5 c.c. of concentrated hydro- 
chloric acid in a stoppered bottle, and allow a few minutes to elapse 
before titrating with thiosulphate. To ascertain the extent to which 
the chromic acid is combined with alkali, the solution may be directly 
titrated with standard alkali, using as indicator phenolphthalein to 
which normal chromates are neutral, whilst dichromates are acid. If 
chromic salts are also present, they are very readily oxidised to 
chromates by boiling with excess of permanganate after making 
alkaline with sodium hydroxide. The excess of permanganate is 
removed by cautious addition of alcohol to the boiling solution until 
the pink colour disappears. M. J.S. 

Separation of Tin, Arsenic, and Antimony. By Wu. 
Dancer (J. Soc. Chem. Ind., 1897, 16, 403—405).—On treating the 
sulphides of the above metals with an excess of lime-water, the tin 
sulphide is converted into an insoluble, white substance, which, after 
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heating to about 80°, can be readily filtered and washed with boiling 
water ; the antimony and arsenic sulphides dissolve, although the 
latter partially precipitates again in a short time. If arsenic is 
absent, the antimony can be recovered as sulphide by adding an excess 
of acid to the filtrate. If the arsenic does not amount to more than 
5 or 6 per cent. of the tin, the whole of it will be present in the 
filtrate from the tin precipitate, and may be separated from the enti- 
mony by adding ammonia (5 c.c. to each 100 c.c. of solution), heating 
to near boiling, and adding acetic acid drop by drop until a small, 
permanent precipitate is formed. A short boiling then precipicates 
the antimony as sulphide, and after filtering hot, the arsenic is obtained 
by adding hydrochloric acid to the filtrate. If, however, the arsenic 
exceeds the above proportion, the tin precipitate must be dissolved-in 
yellow ammonium sulphide, the solution diluted and boiled, lime added 
gradually, and the boiling continued until the ammonia is nearly all 
expelled. The liquid is then cooled and filtered, and the arsenic pre- 
cipitated from the filtrate by hydrochloric acid. The tin precipitate 
which contains calcium is ignited and boiled with dilute nitric acid to 
remove calcium. If the arsenic is in excess, repetitions of the processes 
may be necessary. M. J. 8. 


Volumetric Estimation of Antimony. By Henri E. Causse 
(Compt. rend., 1897, 125, 1100—1103).—When antimonious acid, 
either free or in combination, is brought into contact with iodic acid, 
decomposition takes place in accordance with the equation 5S8b,0, + 
21,0, = 5Sb,0, + 2I,, and the liberated iodine can be estimated in the 


usual way with thiosulphate solution. The iodic acid solution is pre- 
pared by dissolving 50 grams of the acid in 250 c.c. of water. The 
antimony compound, containing from 0°5 to 0°6 gram of antimonious 
anhydride, is placed in a flask connected with a set of condensing 
bulbs (Mohr or Fresenius’ apparatus) and mixed with 20 to 25 c.c. of 
the iodic acid solution. Tenc.c. of a 20 per cent. solution of potassium 
iodide is placed in the condenser, and the liquid in the flask is boiled 
until all the iodine has been expelled. The iodine solution in the 
condenser is diluted with water and titrated in the usual way. 

Antimony can be determined in this way in any of its com- 
pounds. The metal is precipitated as sulphide, washed, dissolved 
in hydrochloric acid, and after expelling all the hydrogen sulphide, 
precipitated with sodium carbonate. The precipitate, when washed, 
may be heated directly with the iodic acid solution, or may be 
first dissolved in tartaric acid, or sodium hydrogen tartrate, neither 
of which has any action on iodic acid. All acids such as the halogen 
hydracids, sulphurous acid, or hydrogen sulphide, that interact with 
iodic acid, must, of course, be absent from the liquid. 

C. H. B. 


Analysis of Bearing Metal Alloys; New Volumetric Method 
for Estimating Copper. By W. E. Garricuzs (J. Amer. Chem. Soc., 
1897, 19, 934—948).—The most interesting point in this elaborate 
article is a new method of estimating copper. 

The solution, which must contain sulphuric acid only, is mixed with 
excess of sulphurous acid and precipitated by means of ammonium 
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thiocyanate, precipitation being promoted by gently heating ; after 
the precipitate has been washed until no longer acid, the filter and its 
contents are put back into the beaker, boiled with a measured excess 
of standard alkali, and, when cold, diluted to a known.volume, say 
200 c.c. Half the liquid is then passed through a dry filter and the 
free alkali is estimated with standard acid, using methyl-orange as 
indicator. One equivalent of sodium hydroxide removed is equivalent 
to one of copper. 

The following is a summary of the process for a complete analysis. 
Antimony is estimated by Mohr’s method: titration with iodine in 
alkaline solution, the antimony being first reduced by Gooch and 
Gruener’s method (Abstr., 1892, ii, 242). Lead is estimated as 
sulphate, being collected on a Gooch crucible, dried (not ignited), and 
weighed. Tin is weighed as oxide, or, in presence of antimony, is 
determined by difference in weight. Arsenic is determined by 
Lundin’s distillation process, and phosphorus is weighed as magnesium 
pyrophosphate. L. DE K, 


Colorimetric Estimation of Ammonia, Nitrous Acid, and 
Iron in Waters. By F. Joszer Kénia (Chem. Zeit., 1897, 21, 
599—601).—The author tests for ammonia by adding to 300 cc. of 
the water 2 c.c. of a soda solution made by dissolving 2°7 grams of 
pure crystallised sodium carbonate in 5 c.c. of water, and adding 
l-gram of sodium hydroxide dissolved in 2 c.c. of water. The clear 
liquid is then poured off and tested with Nessler’s solution. Nitrites 
are tested for by first clarifying the water, if necessary, with the soda 
solution after having previously added a little alum ; the filtrate is then 
treated with zinc iodide, starch solution, and dilute sulphuric acid. 
Iron is found by boiling 500 c.c. of the sample with 1 c.c. of hydro- 
chloric acid and a crystal of potassium chlorate, cooling, and adding 
a solution of ammonium thiocyanate. If a quantitative estimation be 
desired, comparative trials are made with liquids containing known 
quantities of either ammonium chloride, silver nitrite, or iron-alum. 

To avoid using standard solutions, the author instructed an artist 
to copy the tints produced in 100 c.c. of the standard solution by the 
reagents, and has had these tints reproduced by lithography. Six 
graded slips, whose length and breadth are equal to the height and 
diameter of a Nesslerising tube filled to the 100 c.c. mark, are 
arranged as the faces of a hexagonal prism on a stand, so that they 
may be rotated round its vertical axis and successively compared with 
a Nessler glass containing the sample to be tested, which is supported 
on an arm of the same stand. ‘The slips are marked with the quantity 
of the impurity in 100 c.c. to which they correspond, but on account 
of personal equation, it is advisable that each operator should himself 
prepare his standard solutions and make the necessary corrections. 
After adding the reagent, the liquid should, if necessary, be diluted so 
as to make its colour correspond with one of the tints. 

L, DE K. 


Estimation of Mineral Matter in Rubber Goods. By Lronarp 
DE Koninen (J. Amer. Chem. Soc., 1897, 19, 952—956).—The ash of 
a rubber does not always represent the true amount of mineral matter, 
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as the latter often diminishes seriously in weight during ignition. The 
author, therefore, proposes to first extract the bulk of the mineral 
matter with hydrochloric acid ; for this purpose, 5 grams of the finely 
divided (rasped) sample is treated with 50 c.c. of strong hydrochloric 
acid, first in the cold and subsequently at a temperature of 70°, for an 
hour ; 50 c.c. of water is then added and the insoluble matter, after 
being collected on a filter and washed with boiling water until no 
longer acid, is dried finally for 3 hours at 105°, and weighed. The 


little inorganic matter still remaining in it is found by ignition. 
L. pe K. 


Analysis of Asphaltum. By Srernen F. and H. E. Pecxnam 
(J. Soc. Chem. Ind., 1897, 16, 424—427).—The authors criticise 
adversely the paper of H. Endemann (this vol., ii, 199), mainly on the 
ground that he omitted to notice the sulphur which is contained in 
crude bitumen, and which they regard, on grounds for which they 
produce no evidence, as existing in the form of an organic thio-salt 
of iron and as an essential part of the bitumen. 

ENDEMANY, in reply, states that the substances which he analysed, 
and for which he gave formule, contained only traces of sulphur, and 
he attributes the hydrogen sulphide, which is produced in large quantity 
when crude bitumen is heated, to a reaction between iron pyrites and 
the hydrocarbons of the paraffin series which are always present in 
the substance. M. J.S. 


Estimation of Glycerol in Wine. By Cart BorrrincEr (Chem. 
Zeit., 1897, 21, 658—659).—The glycerol obtained from wines by the 
conventional process being still strongly contaminated with other con- 
stituents of the wine, the author has devised a method to ascertain 
the true amount of glycerol; this is based on the fact that glycerol, 
when heated with acetic anhydride, yields triacetin which may be 
separated by means of ether. 

About 1 gram of potassium pyrosulphate is introduced into a 
stoppered flask of about 7°5 ¢.c. capacity and after the whole has been 
weighed, about 1 gram of the crude glycerol is introduced and its 
exact weight ascertained by re-weighing ; 1—1°5 c.c. of acetic anhy- 
dride is now added, and the closed flask is then placed for 2 hours in 
the water oven. When cold, the mass is moistened with a few drops 
of absolute alcohol and then repeatedly extracted with ether, the 
ethereal solution evaporated in atared beaker, and the residue heated for 
4 hours at a temperature of exactly 105°; when cold, the residue is 
quickly weighed. It consists of almost pure triacetin, 151°4 parts of 
which correspond with 100 parts of glycerol. L. ve K. 


Estimation of Cane-sugar in Prepared Cocoa. By Lronarp 
pe Koninen (Zeit. angw. Chem., 1897, 713).—16°35 grams of the 
sample is introduced into 100 c.c. of water, and after thoroughly 
stirring for about 10 minutes, the solution is filtered ; 50 c.c. of the 
filtrate is then mixed with 5 c.c. of liquor plumbi, B.P., and the filtrate 
examined in a Dubosq’s polariscope, using a 22 em. tube. 

Suppose the polarisation is 47°, this is provisionally called the per- 
centage of sugar in the sample. 16°35 grams of cane-sugar, when 
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dissolved in water, causes an increase of 10:2 c.c. of liquid ; the sample 
containing 47 per cent., or 16°35 x047=7°68 grams of sugar, will 
have caused the liquid to increase by 4°8 c.c. The true amount of cane- 
sugar is therefore represented by 47 x 104°8/100. This way of calcu- 
lating is, of course, not strictly accurate, but it meets practical require- 
ments. The author has never met with a pure cocoa which, when 


treated with a properly prepared lead solution, showed any polarisation. 
L. DE K, 


Characteristic Colour Reaction of Acetaldehyde. By Louis 
Simon (Compt. rend., 1897, 125, 1105—1107).—When a dilute aqueous 
solution of acetaldehyde is mixed with a small quantity of a solution 
of trimethylamine, and a few drops of a very dilute solution of sodium 
nitroprusside is added, an intense blue coloration gradually develops, 
which is recognisable even with solutions that contain 1 part of acet- 
aldehyde in 25,000. This reaction is much more sensitive than Legal’s 
reaction, or the reaction with magenta and sulphurous acid, but ‘the 
coloration is somewhat fugitive, and disappears after about 15 minutes 
in very dilute solutions. 

This reaction is characteristic of acetaldehyde; it is not given 
by paraldebyde, chloral, formaldehyde, propaldehyde, »butaldehyde, 
benzaldehyde, acetone, methyl ethyl ketone, acetophenone, bromaceto- 
phenone, benzophenone, phenylglyoxylic acid, glucose, or camphor. 
It can, therefore, be used, for example, for the detection of aldehyde in 
ether, alcohol, or acetone. The last compound gives a red coloration 
with the reagent, but this is completely masked by the blue colour 
when the proportion of aldehyde reaches 1 part in 1000. 

Ammonia and amines give a blue coloration with pyruvic acid in 
presence of nitroprussides (this vol., i, 64), but ammonia and a nitro- 
prusside give no coloration with aldehyde. Ammonia, on the contrary, 
destroys the colour produced by trimethylamine, and thus constitutes 
a striking difference between the amine and ammonia. 

Potassium hydroxide, when added to the blue solution, displaces the 
amine, and the blue coloration gives place to the red colour of Legal’s 
reaction. Acetic acid changes the blue colour to violet, and then 
destroys it. C. H. B. 


Estimation of the Acidity of Urine. By H. Jounie (Compt. 
rend., 1897, 125, 1129—1130)—The acidity of, urine is best estimated 
by.means of a solution prepared by agitating 10 grams of calcium oxide 
for some time with a solution of 20 grams of cane-sugar in 1000 c.c. of 
water, and diluting the clear liquid until it isdecinormal. The point of 
neutralisation is best indicated by the production of a permanent tur- 
bidity due to the precipitation of calcium phosphate. The quantity of 
urine taken for the estimation should be 20 c.c., or such greater quantity 
as may require not less than 5 c.c. of the calcium oxide solution to 
neutralise it. If necessary, the urine must be previously filtered. 

Since the proportion of water in urine is very variable, whilst the 
quantity of solid matter is somewhat constant, it is important to ascer- 
tain, not the acidity per litre, but the acidity per given quantity of 
solid matter. For this purpose, the acidity per litre is multiplied by 
the fraction 100/D — 1000, in which D is the specific gravity at the 


316 ABSTRACTS OF CHEMICAL PAPERS. 


temperature at which the urine was measured off for the acidity 
determination. The value thus obtained is characteristic of the tempera- 
ment of the individual in normal health, or of his pathologic condition 
during illness, C. H. B. 


Reaction of Urine. By L. pe Jager (Zeit. physiol. Chem., 1898, 
24, 303—321).—Various errors are considered in the methods adopted 
by Lieblein and by Freund in the estimation of the acidity of urine, and 
numerous experiments with various solutions of phosphates were 
made, but it is pointed out that urine is a complex solution, and con- 
tains ammonia, and also urates, which affect the reaction. When 
barium chloride is added, barium sulphate, acid barium phosphate, 


and barium urate are formed, but some uric acid remains in solution, 
W. D. #H. 


Hehner’s Bromine Thermal Test for Oils. By Leonarp 
Arcusuttr (J. Soc. Chem. Ind., 1897, 16, 309—311, and 411.) The 
author having obtained considerable experience in the application of 
this method (this vol., ii, 197), confirms its value as a rapid process 
for ascertaining the iodine absorption of an oil, and describes in detail 
his mode of conducting it. The oil having been weighed into the 
vacuum-jacketed tube and dissolved in 10 c.c. of methylated chloro- 
form, is brought to exactly the same temperature as the bromine, and 
1 c.c, of the latter (measured with a pipette furnished with a guard 
tube of soda lime) is immediately added. The mixture is stirred with 
the thermometer, and the maximum temperature, which is reached 
in about 15 seconds, is read off. It is unimportant whether the 
bromine is anhydrous or saturated with water, and the rise of tem- 
perature seems to be independent of variations in the initial tempera- 
ture. Although 1 gram of oil is usually employed, it is well to use 
2 grams of fats like tallow, which develop comparatively little heat, 
and to halve the result. Of linseed oil, 0°5 gram is sufficient, as the 
reaction is very violent. Each oil requires, however, a special factor 
for the calculation of the iodine number, and as these factors differ 
with different instruments, they must be ascertained by each operator 
for himself. M. J. 58. 


Analysis of Fats: The Acetyl Value. By Jutius LewKxowitscu 
(J. Soc. Chem. Ind., 1897, 16, 503—506).—The author has previously 
shown (Proc., 1890, 72, 91; Abstr., 1891, 511) that, on heating the 
higher fatty acids with excess of acetic anhydride, the anhydrides of 
the fatty acids are obtained. When these are dissolved in alcohol and 
treated with potash, partial but incomplete hydrolysis occurs, less 
potash being neutralised than the theoretical amount for the fatty 
acid in question. The method employed by Benedikt and Ulzer for 
ascertaining the amount of hydroxylated fatty acid in a mixture is 
invalidated by the occurrence of these reactions. It is therefore 
proposed to ascertain the “acetyl value” of a fat by the direct estima- 
tion of the acetic acid obtained on saponifying the acetylated fat. The 
glycerides of hydroxylated fatty acids are acetylated by boiling for 
2 hours with an equal volume of acetic anhydride. The product is 
freed from the excess of acetic anhydride by boiling repeatedly with 
water until the water no longer becomes acid. The oily layer is then 
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freed from water, and filtered through paper in an oven. The opera- 
tion can be made quantitative by washing on a weighed filter, in 
which case the increase in weight is a rough measure of the amount 
of acetylation which has taken place. A weighed quantity of the 
product (2—4 grams) is then saponified with alcoholic potash in the 
usual way, the alcohol is evaporated, and the soap dissolved in water ; 
two methods are then available for ascertaining the amount of acetate 
produced. (1) The “ distillation process.” An excess of sulphuric acid 
is added and the acetic acid distilled with water, or by blowing steam 
through the mixture. It is sufficient to distil over 500—700 c.c. 
The distillate is filtered and titrated with alkali. (2) The “ filtration 
process.” A quantity of standard sulphuric acid is added exactly 
corresponding with the amount of alcoholic potash used, and the mixture 
is gently warmed, when the fatty acids collect as an oily layer ; this 
is filtered off and washed with boiling water, and the filtrate is titrated 
with alkali. Both processes give the same result, but the second is 
the more convenient. The “acetyl value of a fat” is therefore defin 
able as the number of milligrams of potassium hydroxide required for 
neutralising the acetic acid obtained on saponifying 1 gram of the acetyl- 
ated fat. The results obtained with 14 different fats are given, and 
these differ considerably from those published by Benedikt and Ulzer. 
Should free alcohols be present, these will of course be acetylated. 
In this case, the alcohols must be separated, and their amount and 
acetyl value estimated and deducted before employing the results for 
the calculation of the hydroxylated fatty acids present. The case of 
fats containing volatile fatty acids (Reichert values) will be dealt 
with subsequently. M. J. 5. 


Estimation of Fat. By Osvatpo Poximmanti (Pfliiger’s Archiv, 
1898, '70, 366).—The use of Soxhlet’s apparatus alone will not extract 
all the fat from flesh. If, however, 2 grams of powdered flesh is 
shaken for 6 hours with 200 c.c. of ether, 2 c.c. of mercury being 
also added, and the fat then estimated in an aliquot part of the 
extract, the same figure is obtained as by extraction in a Soxhlet’s 
apparatus for 48 hours after artificial gastric digestion as in the 
Pfliiger-Dormeyer method. W. D. H. 


Estimation of Undigested Fat and Casein in Faces. By 
Herman Poore (J. Amer. Chem. Soc., 1897, 19, 877—881).—The 
material is first extracted with ether, the ethereal solution evaporated 
to dryness at 100°, and the residue saponified by alcoholic potash ; 
water is then added, and after the alcohol has been expelled by boiling, 
the liquid is filtered and the cholesterol removed by shaking in a 
separating funnel twice in succession with an equal bulk of ether. The 
aqueous liquid now contains the fatty acids, which are liberated and 
collected in the usual way, and calculated to, say, butter-fat. 

The residue from the treatment with ether, after being extracted 
successively with water and with alcohol, is dried, and digested over- 
night in a mixture of 30 parts of hydrochloric acid and 70 parts of 
water at 50°; this dissolves the casein, leaving the epithelium débris 
and soapy matters. When cold, the liquid is filtered, evaporated, and 
the casein estimated by the Kjeldahl method. L, DE K, 
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Detection of Veratrine. By G. Laves (Zeit. anal. Chem., 1898, 
37, 61; from Pharm. Zeit., 37, 338).—Three or four drops of a 1 per 
cent. solution of furfuraldehyde is mixed with 1 c.c. of concentrated 
sulphuric acid and 3—5 drops of the mixture is brought in contact 
with the solution to be tested. At the point of contact, a blue or 
bluish-violet colour appears, and this changes to green as it extends 
into the reagent. On mixing, the whole becomes deep green, which 
changes on warming to blue and violet. M. J.8. 


Estimation of Resin in Hops. By Lawrence Briant and 
Cares 8. Meacuam (J. Fed. Inst. Brew., 1897, 3, 2833—236).—About 
4 grams of the sample are placed in a Soxhlet apparatus and extracted 
for 24 hours with light petroleum boiling at about 50°. The soft 
resins so extracted are dried in the steam oven and weighed. The 
extraction of the residue in the Soxhlet apparatus is then continued 
for 12 hours more with ordinary ether, and the hard resins obtained 
in this way are dried and weighed in the same manner. 

A.C. 0, 


Estimation of Tannin. By Leorotp MascuKe (Zeit. anal. Chem., 
1898, 37, 51—52; from Ding. poly. J., 302, 46).—The usual way of 
correcting the crude result obtained by estimating the solid residue 
before and after treatment with hide powder, is to make a blank 
experiment with the hide powder under similar conditions, and to 
ascertain the amount of soluble matterjthus obtained ; the author points 
out, however, that these soluble constituents of the hide powder are for 
the most part precipitated by tanning materials, and that the correction 


is, therefore, too large. Especially is this the case with inferior 


qualities of hide powder. 
The Léwenthal-Schrider method is affected in the same way. 
M. J.8. 


Detection of Indican in Urine. By A. Lousiou (Chem. Centr., 
1897, i, 620; from Rev. Chim. anal. appl., 5, 61—62).—One to two c.c. 
of the urine is mixed in a test-tube with an equal volume of chloroform 
and 1 c.c. of 5—10 per cent. solution of hydrogen peroxide ; 2 volumes 
of strong hydrochloric acid is next added, and the mixture gently 
heated, turning the tube meanwhile at least twenty times round its 
axis. On standing, it will be noticed that the layer of chloroform is 
blue if indican is present. The test is very sensitive and may, perhaps, 
form the basis of a colorimetric estimation of indican. L. ve K. 


Detection of Peptone (Albumoses) in Urine and Preparation 
of Urobilin. By Ernst L. Satxowsk1 (Chem. Cenér., 1897, i, 
1133—1134; from Berl. klin. Woch., 34, 353—357).—The author 
finds that the test for peptone or albumoses in urine, previously 
described by him (Abstr., 1894, ii, 372), which consists essentially in 
acidifying the urine with a few drops of hydrochloric acid, precipitating 
with phosphotungstic acid, dissolving the precipitate in dilute sodium 
hydroxide solution, and applying the biuret reaction, may be vitiated 
by the presence of urobilin, as the latter gives this reaction and is 
mechanically carried down by the phosphotungstic acid precipitate. 
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Some urines, however, and even those which show absorption bands 
plainly, do not give the biuret reaction, but in such cases, after pre- 
cipitating with phosphotungstic acid and applying this test, absorption 
bands may be detected. Since lead acetate in acid or neutral solution 
not only precipitates urobilin but also more or less albumose, in order 
to test for the latter in presence of the former, the author prefers to 
treat the urine directly with phosphotungstic acid and then to employ 
only 10—15 c.c. for the biuret test, so as to minimise the effect of the 
colouring matters. By using amylic alcohol or charcoal to eliminate the 
urobilin, albumoses may also be removed ; when charcoal is employed, 
the operation should be carried out as quickly as possible. 

The author has prepared urobilin from urine by Jaffé’s method, but 
obtained a very poor yield. Urobilin forms a lustrous, reddish-browr 
mass which is green by reflected light ; unlike Jaffé’s preparation, it is 
brittle and insoluble in ether. When a solution of urobilin in ethylic 
acetate is shaken with water, the latter becomes strongly yellow and 
absorbs the whole blue and violet portion of the spectrum. When 
sodium hydroxide solution is added, this absorption is almost destroyed, 
but, on adding zinc chloride, the absorption bands are restored and the 
solution acquires a strong green fluorescence; by means of this re- 
action, as little as one-seventh of a milligram in 5 c.c. of solution may 
be detected. When copper sulphate is added to an alkaline 0-003 per 
cent. solution of urobilin, the mixture becomes red and shows ill-defined 
absorption bands. Urine containing only 0-003 per cent. of urobilin 
gives only a very faint biuret reaction, but with ammonia and zinc 
chloride shows the characteristic green fluorescence. Feces are rich in 


urobilin. E. W. W. 


A Simple Albuminometer. By E. Rimerer (Chem. Centr., 1897, 
i, 558 ; from Apoth. Zeit., 12, 89).—A mixture of equal parts of citric 
acid and asaprol is measured in a spoon belonging to the apparatus 
and introduced into a graduated tube, which is then filled up to a 
certain mark with the urine to be examined. After shaking and then 
leaving it for 24 hours, the volume of the deposit is read off. Each 
division represents 1 gram of albumin in a litre of urine (compare 
Abstr., 1897, ii, 84). L, pe K. 


Estimation of Proteids by Chlorine. By Samuen Ripgeat and 
C. G. Srewarr (Analyst, 22, 228—-233).—The authors’ object was to 
obtain a trustworthy process for the estimation of gelatin in meat 
extracts, and they find that it can be completely precipitated from a 
dilute solution by means of a current of chlorine. The weight of the 
precipitate, after being dried in a vacuum over sulphuric acid, is to 
the gelatin taken as 1:0°78. Meat bases are not precipitated by 
chlorine. 

Unfortunately, any albumins, or albumoses, are also precipitated by 
chlorine (a fact already noted by Mulder, who called the precipitated 
substance “ proteinchlorous acid”), but it is found that the weight of 
the chlorine precipitate from any proteid (other than peptone), when 
multiplied by 0-78, gives results which seem to be in close accord with 
the known amount. L. bE K 
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Improved Method of Estimating Proteids and Gelatinous 
Substances. By Aurrep H. Auuen and A. B. Searze (Analyst, 22, 
258—263).—The authors have substituted bromine water for chlorine 
in the separation of proteids from meat bases (see preceding abstract), 

Both albumoses and gelatin are precipitated and may be readily 
collected ; after washing slightly with dilute bromine water, the pre- 
cipitate is treated by Kjeldahl’s process, and from the nitrogen thus 
found the proteids are calculated. Experiments are given showing 
that the precipitation by bromine is complete. The solution should 
contain sufficient hydrochloric acid to be distinctly acid to litmus 
paper. L. DE K. 


Detection of Gelatin in Cream. By Atrrep W. SToxEs (Analyst, 
22, 320-—321).—Mercury is dissolved (tin the cold) in twice its weight 
of nitric acid of sp. gr. = 1°42, and then diluted with water to 25 times 
its bulk. To 10 c.c. of this solution, 10 c.c. of the sample of cream and 
20 c.c. of water are added. After shaking, and waiting for 5 minutes, 
the mixture is filtered ; but if much gelatin is present, a clear filtrate 
cannot be obtained. The filtrate is tested for gelatin by adding an equal 
volume of a cold saturated aqueous solution of picric acid, which will 
give a yellow precipitate if gelatin is present. Picric acid gives a pre- 
cipitate with 1 part of gelatin in 10,000 of water. L. pe K. 


Urobilin. By Gzorcrs Denicks (Chem. Cenétr., 1897, i, 1128—1129. 
See this vol., i, 343). 


Modification of the Method for the Detection of Urobilin in 
Urine. By G. Leo (Chem. Centr., 1897, i, 440; from Boll. Chim. 
Farm., 36, 69—70).—The precipitate obtained on adding basic lead 
acetate to 150—200 c.c. of the sample, after being washed with water 
until practically free from soluble lead salts, and then with 8—10 c.c. 
of absolute alcohol, is treated with 10—12 c.c. of alceholic ammonia (10 
vols. of alcohol and 2 vols. of aqueous ammonia), the liquid being poured 
again and again through the filter. The ammoniacal solution is then 
concentrated on the water bath and tested for urobilin with ammon- 
iacal zinc chloride, which gives a fluorescent, green solution; sulphuric 
acid changes this to a reddish colour if care is taken to avoid any rise 
of temperature. The colouring matter may be extracted by agitating 
the liquid with amylic alcohol. L, vE K. 


Detection of Horseflesh in Sausages. By Hermann Bremer 
(Chem. Centr., 1897, i, 520—521; from Forsch. Ber. Lebensm., 4, 
1—8).—The sample, freed from large pieces of pork, is boiled with 
water, which is then poured off, together with any fat floating on it, 
and the residue dried for 12 hours at 100° It is then powdered, 
exhausted with light petroleum, the latter evaporated, and the residue 
consisting of “‘intermuscular fat’ is weighed. This fat should give an 
iodine figure of 65, and its liquid fatty acids isolated by the zinc-ether 
process a figure of 95. If these figures are largely exceeded, horseflesh 
is present. L, ve K. 


321 


General and: Physical Chemistry. 


Connection between Volume Change and Specific Rotation 
of Active Substances. By Ricnarp Pipram and Cari Gutcks- 
wann (Monatsh., 1897, 18, 510—526. Compare Abstr., 1897, ii, 
534.) Solutions of rubidium tartrate show a maximum contraction in 
volume at a point corresponding with about 5 per cent. of the dissolved 
salt. A change in the direction of the specific rotation curve also 
occurs at about the same point with these solutions. These changes in 
specific rotation show that the values calculated by extrapolation for 
solutions of infinite dilution on the one hand, and for the anhydrous 
compounds on the other, must have a very uncertain value. Rimbach 
(Abstr., 1895, ii, 301) examined rubidium tartrate solutions, but 
failed to note the change recorded above, and hence his calculation of 
{a], cannot be regarded as correct. 

For the change in specific rotation with change in concentration, the 
authors propose the term “allaxis.” Where the change isa regular 
one and the curve is rectilinear, it is termed “ isallactic” ; when the 
curve is not rectilinear, “‘ heterallactic.” H. C. 


Spectrum of Cadmium in a Vacuum. By Mavrice Hamy. 
(Compt. rend., 1898, 126, 231—234).—The wave-lengths of the rays 
emitted by cadmium in a vacuum tube were determined by Michelson’s 
interference method and calculated from the wave-length, already 
known, of the red ray 0°6438472. The relative intensities of the 
rays and their wave-lengths are as follows. 


Intensity 1 4 3 3 2 
dX 0°6438472 0°6325161 0°5378128 0°5337477 05154655 


Intensity 1 1 2 4 5 
X 05085832 0:4799919 0°4678153 0°4662345 0°4415702 


The sixth and seventh rays are complex, but all the others are very 
simple, with the exception of the eighth, which is somewhat complex. 
The presence of air in the tube simplifies the complex rays and causes 
some of the simple rays, notably the third, fourth, and fifth, to disap- 
pear altogether. C, H., B, 


Electrical Resistance of Crystallised Silicon. By Frrnanp 
Le Roy (Compt. rend., 1898, 126, 244—246).—The author suggests 
the substitution of resistances of crystallised silicon in place of 
metallic resistances when electrical heating is required. Its resistance, 
Specific heat, and emissive power are all high. It is easy to prepare . 
sticks of pure agglomerated silicon 10 em. long and 40 sq. mm. in 
Sectional area, with a resistance which varies with the physical 
condition of the silicon, but may be as much as 200 ohms, whilst the 
resistance of similar rods of carbon is only 0:15 ohm, and of German 
silver only 0°00085 ohm. It follows that, for a given resistance, the 
rods of carbon must be much smaller than those of silicon, and the 
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rods of German silver very much smaller still. The resistance of 
silicon diminishes as the temperature rises, and at 800° is only about 
0°6 of its value at the ordinary temperature. C. H. B. 


Electrical Conductivity of Dilute Solutions at Various 
Temperatures up to 100°. By R. ScHaLiErR (Zeit. physikal. Chem., 
1898, 25, 497—524).—-In order to avoid the action of water on glass at 
high temperatures, a platinum vessel was employed, but it was found 
that, in the case of acids and neutral salts, vessels made of Jena glass 
might be used. The measurements at,25° before and after heating were 
found to differ by about 3 per cent., and this difference was ascribed 
to changes in the electrodes, as it became considerably less after the 
electrodes had been used frequently at the high temperatures. The 
conductivity of the water employed rose from about 1 x10~° at 25° 
to about 2°6—2°8 x 10-6 at 99°. An approximately equal temperature 
coefficient was obtained with solutions of potassium chloride, sodium 
chloride, potassium nitrate, and sodium nitrate, being about 
2000 —2300 x 10-° and increasing slightly with the temperature. For 
hydrochloric acid, the coefficient is much smaller, 1200—1400 x 10-5, 
and decreases with rise of temperature. The migration velocities of 
the various ions are calculated for temperatures up to 100°, the 
assumption being made that the velocities of the potassium and 
chlorine ions are equal at all temperatures. The sodium salts of 
cinnamic, orthotoluic, paratoluic, benzoic, orthoiodobenzoic, metiodo- 
benzoic, orthonitrobenzoic, metanitrobenzoic, parachlorobenzoic, and 
anisic acids were also examined. The molecular conductivity was 
found to increase with rise of temperature, but at a diminishing rate, 
in some cases reaching a maximum and then decreasing ; the degree 
of dissociation however, as well as the heat of dissociation, which is 
calculated from the temperature coefficient, was found in each case to 
decrease with rise of temperature, the heat of dissociation frequently 
changing at the higher temperatures from a positive to a negative 
value. L. M. J. 


Dissociation of Electrolytes as Measured by the Boiling 
Point Method. By Harry C. Jones and SrepuHen H. Kine (Amer. 
Chem. J., 1897, 19, 753—756).—The Beckmann boiling point apparatus 
in its improved form has been applied to the measurement of the 
electrolytic dissociation of solutions of potassium iodide and sodium 
acetate in ethylic alcohol. The dissociation of potassium iodide in 
alcohol is between one-third and one-fourth of that in water at the 
same dilution. This is just about the same ratio as exists between 
the dielectric constant of these two solvents. The dissociation found 
for sodium acetate is very low, but the authors are inclined to attribute 
this to slight impurity in the salt. H. C. 


Electric Furnaces. By Gin and LE.evux (Compt. rend., 1898, 
126, 236—238).—The characteristic fall of potential of an arc striking 
across a given medium is due simply to the resistance of the mass of 
gas which lies between the electrodes resulting from the volatilisation 
of the material of the electrodes or of the substances subjected to the 
action of the are. If this mass of gas is regarded as a cylinder witha 
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sectional area equal to that of the electrodes, and if this cylinder is 
assumed to be surrounded by a perfect thermal screen, it can be shown 
that the temperature of the arc would increase as the square of the 
density of the current and the ratio of the resistivity to the specific 
heat per unit volume of the atmosphere of the arc, the two latter 
factors being themselves variable with the temperature. 

When the arc is allowed to pass through a mixture such as that 
used in the preparation of calcium carbide, the arc forms round itself 
a sort of pocket, at the upper pole of which is a small crater through 
which carbonic oxide and the vapours of calcium oxide, calcium, and 
carbon escape. The volume of this cavity increases up to the point 
at which the heat liberated by the are is in equilibrium with the loss 
of heat to the surrounding medium. After cooling, it is found that 
the interior of the pocket is lined with a brilliant layer of vesicular 
graphite, behind which is a concentric layer of crystallised calcium 
carbide, and behind this a layer of unaltered material. This result 
can be explained by assuming either that at the temperature of the 
arc the calcium carbide dissociated, or that part of the calcium oxide 
volatilised so rapidly that it escaped reduction, and an excess of carbon 
was left. Direct experiment shows, however, that with a sufficiently 
intense are, calcium carbide is dissociated at a temperature below that 
at which carbon volatilises. The tension of the are varies with the 
surrounding atmosphere ; for example, with calcium carbide mixture 
when the stationary temperature is reached the tension is from 18 to 
20 volts, the electrodes being 10 cm. apart, whilst with a mixture of 
carbon and manganese oxide the tension is only 10 volts, and the 
pocket formed is much larger. C. H. B. 


Conditions required for attaining Maximum Accuracy in the 
Determination of Specific Heat by the Method of Mixtures. 
By F. L. O. WapswortH (Amer. J. Seci., 1897, [iv], 4, 265—282),— 
From a mathematical discussion of the conditions required for attaining 
the maximum degree of accuracy in specific heat determinations by 
the method of mixtures, it appears that the greatest possible care 
should be taken in reading temperatures, since the errors of these 
readings are much greater than any others likely to be committed. 
The author advises, therefore, the use of a small amount of water in 
the calorimeter and a small calorimeter, a large mass of metal having 
a maximum surface for a given weight, and as high an initial tempera- 
ture as can be conveniently attained. The calorimeter should be 
surrounded by a water jacket maintained at a constant temperature, 
higher than the initial temperature of the water in the calorimeter. 

H. C, 


Preliminary Thermochemical Study of Iron and Steel. By 
Epwarp D. CampBeLL and Firman Tompson (J. Amer. Chem. Soc., 
1897, 19, 754—766).—The authors give measurements of the heats 
of solution of samples of iron and steel in a slightly acid solution of 
potassium copper chloride. The chemical composition and heat 
evolved, on dissolving 1 gram of the metal examined, are given 
in each case. Thirty-five different samples of iron and steel were 
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treated in this way, and the following points seem to be indicated by 
the results obtained. 

In annealed metal, owing to the heat of formation of compounds of 
iron with carbon, the heat of solution diminishes as the percentage 
of carbon increases, until after the saturation point (eight-tenths to 
nine-tenths per cent.) is passed, when, owing probably to the 
endothermic formation of non-crystalline cementite, the heat of 
solution increases again, but never reaches that of pure iron. The 
presence of manganese, when combined with carbon in annealed 
metal, diminishes very markedly the heat of solution, owing to the 
greater stability of the compounds of manganese and carbon com- 
pared with that of the corresponding compounds of iron. If there 
is not sufficient carbon to combine with the manganese, or if the 
carbon is above the saturation point, the substitution of manganese 
for iron seems to increase the heat of solution slightly, owing to the 
higher heat of formation of manganous chloride compared with that 
of ferrous chloride. In the quenched metal, manganese seems to 
behave exactly the reverse of that in the annealed steel, the effect 
being to very notably increase the heat of solution, the increase being 
more marked the higher the temperature from which the steel is 
quenched. Phosphorus plays a considerable part in determining the 
heat of solution. 

Some results obtained with copper confirm those of Osmond, that 
heat treatment has but slight influence on the heat of solution. 

The influence of reheating, or tempering, hardened steel on its heat 
of solution was also investigated. The reheating was carried out 
either in a hydrogen or nitrogen atmosphere. The heat of solution 
decreases, and the apparent percentage of carbon, as indicated by the 
colour test, increases with the temperature to which the metal is 
reheated, until the critical point Ac is passed. The hydrogen then 
seems to combine with the carbon, and the heat of solution rises very 
markedly. When the gas used is nitrogen, the temperature being 
over 1000°, the nitrogen removes the carbon, part at least forming 
cyanogen, and the heat of solution of the metal is very much lowered. 
The diminution in tensile strength is almost exactly proportional to 
the diminution in the heat of solution. H. C. 


Determinations of the Density of Small Volumes of Gases. 
By Tu. Scuia@sine, junr. (Compt. rend., 1898, 126, 220—223).—The 
author has devised an apparatus for the determination of the density 
of gases that are only available in small quantity. It is an adaptation 
of the vertical tube apparatus frequently used in the case of liquids, 
and consists of two tubes 11 to 1°6 metres long, and 2:0 to 2°5 mm. 
in diameter, these dimensions being selected with a view to minimise 
diffusion. At the bottom, the tubes are connected, by means of a 
three-way stopcock, with one another and with a reservoir containing 
mercury. At the top, each tube is bent at a right angle, and can be 
connected either with a U-shaped absorption bulb or with a horizontal 
tube, the function of which is to prevent the entrance of air into the 
vertical tubes. For the greater part of their length, the vertical tubes 
are enclosed in a wide tube, through which a current of water is passed. 
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Suppose the gas, G, whose density is to be determined, is lighter than 
carbonic anhydride, has no action on it,and is not absorbed by potassium 
hydroxide solution. One vertical tube, A, is completely filled with 
carbonic anhydride, and the other B, with the gas under examination, 
and communication is established between the two tubes, their upper 
ends being open to the air. Some of the carbonic anhydride passes 
into the lower part of the tube B, and drives out some of the gas G, 
whilst air is drawn into the upper part of A. After waiting about 10 
minutes, to allow equilibrium to be established, without giving time 
for the gases to mix by diffusion, communication between the two 
tubes is cut off. 

Let a and £ be the surfaces at which respectively air and carbonic 
anhydride, and the gas G and carbonic anhydride would be in contact 
if they did not mix at all, A and h’ the vertical distances of a and @ 
from the centre of the open ends of the tubes, and d, d’, and 6 the 
respective densities of air, the gas G, and carbonic anhydride, in the 
dry state and at the particular temperature and pressure. The 
weights of the gas in the tubes A and B between B and the centre 
line of the upper apertures are the same, and h'd'=hd + (h' —h)é, for 
if the insides of the tubes were moistened all the gases are saturated 
with water vapour. Moreover, the densities of all the gases, under 
the conditions of the experiment, differ from their densities under stan- 
dard conditions by the same factor. Hence h'd')=hd,+(h'-—h)d). In 
the case under consideration, d2=1 and 6=1°529. To determine / and 
h’, each tube is connected with an absorption bulb containing potassium 
hydroxide solution, and the whole of the gas from each tube is passed 
into the potassium hydroxide solution until the whole of the carbonic 
anhydride has been absorbed. The residual gases are then brought 
back into their respective tubes, and adjusted to atmospheric pressure. 
The points at which the mercury stands are a and f, and these deter- 
mine i and h’. The results-obtainable in this way will be discussed 
in a later paper. C. H. B. 


Densities of Small Quantities of Gases. By Tu. ScnLesine, 
junr. (Compt. rend., 1898, 126, 476—479).—The author has determined 
the densities, with reference to air, of several gases, by means of the 
apparatus previously described (preceding abstract), working with 5 to 
7c.c. of gas and using carbonic anhydride as the third gas. 

Air. Nitrogen. Oxygen. Argon. Methane. 

Density found... 1 0:967 1:105 1-376 0°559 

Real density 1-000 0-967 1°105 1376 0558 


It was found that equilibrium was attained in from 4 to 6 minutes, and 
with a longer time the influence of diffusion began to be recognisable. 
When the density is taken with successive fresh quantities of gas, 
allowing 2, 4, 6, 8 . . . . . minutes for the establishment of equi- 
librium, the density obtained at first decreases with the time allowed, 
remains constant with periods of 4 to 6, or sometimes 8, minutes, and 
then again diminishes. 

With hydrogen, diffusion is so rapid that good results cannot be 
obtained. The tubes used varied from 1°15 m. to 1°65 m. in height and 
from 1:6 mm. to 2-7 mm. in diameter. C. H. B. 
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Mixtures of Gases. By AnatoLe Lepuc (Compt. rend., 1898, 
126, 218—220).—The author proposes to substitute for the well-known 
law of partial pressures, which is not in absolute agreement with the 
facts, the statement that the volume occupied by a mixture of gases is 
equal to the swm of the volumes occupied by its constituents under the 
particular temperature and pressure. In a mixture of gases, each 
constituent should be regarded as subject to the total pressure, and not 
simply to the pressure, it would itself exert if it were alone in the 
vessel. The volumetric composition of air calculated from the densities 
of oxygen and atmospheric nitrogen agrees with the actual determina- 
tions, but the composition calculated from the law of partial pressures 
is distinctly inaccurate. Direct experiments show that when carbonic 
anhydride (2 vols.) and nitrous oxide (1 vol.) are mixed there is no 
change in volume or pressure, whilst the old law would require an 
increase in pressure of 2:3 mm. On the other hand, with carbonic 
anhydride and sulphurous anhydride, under similar conditions, there is 
an increase in pressure of 1:25 mm., but this is only about one-quarter 
of the increase regarded by the old law. The difference between the 
density of argon as calculated by the author on the basis of his law of 
volumes, 19°80, and that determined by Rayleigh and Ramsay, 19-94, 
is probably due to the fact that, when nitrogen and argon are mixed, 
there is an increase in pressure (or volume). C. H. B. 


Geissler’s Densimeter. By M. Leresvre (Chem. Centr., 1897, ii, 
402—403).—The apparatus consists of two U-tubes whose shorter, 
graduated limbs are joined at the top; a stop-cock inserted at the 
junction communicates with the air, and the bottom of each U-tube is 
provided with a tap. To determine the specific gravity of a liquid, the 
middle cock is opened, water is run into the one tube (whose gradua- 
tions read from below upwards) and the given liquid into the other 
(graduated from above downwards) until the liquid surface in each 
vube stands at zero. The middle cock is then closed and water added 
to the tube which contains water until the surface in the longer tube 
reaches a certain height. From the difference of the levels of the 
liquids in the tubes, the specific gravity of the given liquid is easily 
calculated. E. W. W. 


Determination of Dissociation Constants by the Increase of 
Solubility. By RKicnarp LéwenueErz (Zeit. physikal. Chem., 1898, 
25, 385—418).—The solubility of an acid in water is increased by the 
addition of small quantities of a base, and this increase being dependent 
on the dissociation of both base and acid, may serve as a means of 
determining the dissociation of the acid if that of the base is known, 
and vice versd ; the necessary equation is deduced in the paper. The 
availability of the method was first proved by the determination of the 
dissociation of aniline and paratoluidine by their addition to solutions 
of cinnamic and paranitrobenzoic acids. The value obtained by means 
of these two acids agreed satisfactorily with one another and with 
those of Bredig (Abstr., 1894, ii, 229), whilst the close agreement of the 
values obtained by the use of various concentrations indicated the 
possible accuracy of the method. It is available for bases of very 
varying degrees of dissociation, but the details of the experimental 
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method differ according to the solubility of the compounds, The 
dissociation-degrees of the nitranilines were determined with the aid 
of paranitrobenzoic and parabromobenzoic acids; the values 4°2 x 10-2 
and 5°3 x 10-2 were obtained for metanitraniline, and ‘1‘1 x 10~!2 and 
13x 10-! for paranitraniline. In the case of the ortho-base, the 
increase of solubility of the acids employed was too small, and hydro- 
chloric acid was therefore used, when the value 0°015 x 10-™ was 
obtained. The influence of the nitro-group in weakening the basic 
character of aniline is hence weakest in the meta-position, a result in 
accord with its influence on the acidity of benzoic acid. The dissocia- 
tion of y-cumidine was also determined by means of parabromobenzoic 
acid, and the value 1°7 x 10-° was obtained ; the constant for para- 
toluidine is 2°05 x 10-1 so that the further entrance of methyl groups 
has but little effect on the basicity. L. M. J. 


Apparatus for Determining the Solubility of Substances 
in Boiling Liquids. By Heinricn Gocken (Chem. Centr., 1897, ii, 
401—402; from Forsch.-Ber. Lebensm., 4, 173—177).—The solvent 
is boiled with the substance to be dissolved in a flask which is fitted 
with a reflux condenser and contains a small filter-tube in which 
cotton-wool is placed ; during the boiling, this tube serves to conduct 
a current of air whereby the liquid is stirred and also prevented from 
entering the filter. A portion of the saturated solution may be with- 
drawn from the flask for examination, by forcing the liquid through 
the filter into a second flask also fitted with a condenser, deposition of 
the substance in transit being prevented by surrounding the con- 
necting tube with liquid maintained at a temperature 1° or 2° higher 
than the boiling point of the solvent. 

By means of this apparatus, the author has obtained the following 
data for the solubility of caffeine in various liquids in each case at 18° 
and at the boiling point respectively. One part of caffeine dissolves 
in 839 and 339 parts of ether; in 109°8 and 18-9 of benzene; in 8°5 
and 6°4 of chloroform ; in 1123 and 142-4 of carbon tetrachloride. 
Theobromine is quite insoluble in carbon tetrachloride or anhydrous 
ether at 18°, but at the boiling point 1 part is dissolved in 4703 and 
3125 parts of these liquids respectively. E. W. W. 


Combination and Substitution. By F. Wap (Zeit. physikal. 
Chem., 1898, 25, 525—535.)—A continuation of the author’s previous 
theoretical papers on the application of Gibbs’ phase law to chemical 
processes (this vol., ii, 159.) 


_ Mass Action and the Phase Law. Function of the Solvent 
in Chemical Reactions. By Basit B. Kurimorr (Zeit. physikal. 
Chem., 1898, 25, 419—440).—The partition ratio of acetic acid 
dissolved in water and benzene is apparently not constant, being a 
function of the concentration, but if the dissociation is allowed for 
and the partition ratio calculated for the undissociated molecules only, 
a constant value is obtained. Hence, if a system AB, dissociable into 
A and B be dissolved in liquid (1) and ¢,, ¢,, ¢,, be the concentrations 
of the complex and component groups, K,c,=c,¢, where K, is the 
Velocity constant of the reaction; similarly, in a second solvent, (2) 
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the equation K’,c',=c’',c’, obtains. If k,, kh, k, be the partition ratios 
for the three molecular groups, it follows that k, =k,k,K’,/,, and as the 
partition ratio is equal to the ratio of the solubilities in the two 
solvents, the solubility in one may be calculated if the remaining 
constants are known. The author has tested this deduction experi- 
mentally in the case of solutions of B-naphthol picrate in benzene and 
in water. The reaction constant for the equation B-naphthol picrate 
= B-naphthol + picric acid was found to be 4466 in aqueous solution 
at 29°5° and 3607 at 12°5°; in benzene solution, the constant is 18220 
and the solubility was found to be 0°0308 gram-molecules per litre. 
In determining the partition ratio of the picric acid, the dissociation in 
water was allowed for and the value 39 obtained, whilst for B-naphthol 
the ratio was about 67, all constants being found for 29°. It hence 
follows that the solubility of the B-naphthol picrate in water is given 
by the expression 18220 x 0°0308/4466 x 39 x 67, that is, 0°000047 mol. 
per litre. The experimental determination of the solubility of the 
undissociated picrate is difficult, and the author attempted to obtain it 
from (1) the changes in the composition of the solution in equilibrium 
‘with B-naphthol picrate by the addition of B-naphthol or picric acid, 
(2) the difference in the solubility of B-naphthol by the addition of the 
picrate. The results are, however, not entirely free from doubt, and 
indicated a solubility of the undissociated compound varying from 
0°00007 to 0:00008. The 29° isotherms for the aqueous and benzene 
solutions are given, and it is seen that if these be taken for undis- 
sociated molecules only, the curves for the two solutions become very 
similar and almost identical in form. L. M. J. 


Influence of the Medium on the Velocity of Reaction in 
Gaseous Systems. By Ernst Conen (Zeit. physikal. Chem., 1898, 
25, 483—496).—It has been shown by Menschutkin and by Carrara 
that the velocity of reaction in liquid systems is profoundly modified by 
the use of different solvents (Abstr., 1894, ii, 310), and the effect 
varies with different reactions, the velocity of reaction of triethylamine 
and ethylic iodide being greater in acetone than in ethylic or methylic 
alcohol, whilst that of diethylic sulphide and ethylic iodide is far 
greater in the alcoholic than in the acetone solution. The author, 
therefore, investigated the effect of indifferent gases on a gaseous 
reaction velocity, and the decomposition of arsenic trihydride was 
chosen for the purpose, the author having previously shown that the 
velocity of reaction becomes constant in this case as soon as the walls 
of the containing vessel are completely coated with arsenic (Abstr., 
1896, ii, 593). The apparatus employed was essentially identical with 
that employed originally by van’t Hoff and Kooy, and the velocity 
was determined for arsenic trihydride alone, and for mixtures of this 
gas with hydrogen and with nitrogen, but neither gas had any effect 
on the velocity of reaction, a result predicted by Nernst (Theor. Chem.), 
It was also shown that the velocity of the reaction is very greatly 
reduced if the walls of the vessel are thoroughly cleaned by ‘aqua 
regia,’ being reduced to about one-tenth of the original value. P 

L. M. J. 
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Note.—It may be noted that the influence of an admixed gas is not 
at all comparable with that of a solvent in liquid systems, as in Mens- 
chutkin’s and Carrara’s experiment, since the solvents. have varying 
dissolving and ionising effects on the various reacting compounds, and 
are hence not indifferent substances. L. M. J. 


Speed of Reduction of Ferric Alum by Sugar. By Jonn H. 
Lona (J. Amer. Chem. Soc., 1897, 19, 683—698).—In a mixture of 
ferric alum and sugar, inversion of the sugar and reduction of the 
iron salt take place rapidly on warming, or even on standing in bright 
sunlight through several warm days. The speed of the reduction was 
measured by the determination of resistances from time to time, the 
results being compared with the resistanees found from known mixtures 
of acid, ferric and ferrous salts, and ammonium sulphate. The speed 
is found to be an accelerated one, the cause of the acceleration being 
the sulphuric acid liberated as the reduction advances. If A repre- 
sents the ferric salt present at the beginning of the experiment, and 
az that reduced at the time ¢, and B is the amount of sugar, the speed 
is given by the equation dz/dt = K(B+«)(A - 2). H. C. 


Equilibrium in the System, Water, Ether, and Ethylenic 
Cyanide. By Frans A. H Scurememaxkers. (Zeit. physikal. Chem., 
1898, 25, 543—567).—The equilibrium between water and the other 
components had been previously determined (Abstr., 1897, ii, 483 ; this 
vol, ii, 156) and a few points on the“equilibrium curve of the cyanide 
and ether were first obtained. In the case of the system with the 
three components, a quintuple point exists at 4°5°, where ice, solid 
ethylenic cyanide, and two liquid phases co-exist, or, representing 
liquids in which water, ether, and the cyanide respectively pre- 
dominate, by Ly, Z,, and Z,, the equilibrium at this quintuple point 
is that of ice+cyanide+Z,+LZ,. With rise of temperature, the 
change, ice + cyanide + L,->L occurs, and at the point four, equilibrium 
fields meet, namely, those of ice+cyanide+L,; ice+cyanide + Ly ; 
ice + LZ, + Ly and cyanide+ Z, + Ly, the latter existing at temperatures 
above — 4°5°, the first at temperatures below — 4°5°. The further changes 
of these equilibrium systems were investigated, and it was found that, 
in the case of the field, cyanide + Z, + Ly, a new quintuple point occurs 
at the temperature 1—2°, where, owing to the liquefaction of 
the solid cyanide, the equilibrium is that of the system, solid 
cyanide + Ie+Lw+L,-. The composition of each of the three liquid 
phases was determined ; Z,=7:5 mols. water +87°5 mols. ether + 4°8 
mols, ethylenic cyanide; Z,=95°1 mols. water+3:1 mols. ether+ 
16 mols. ethylenic cyanide; Z,=27-°9 mols. water+16-4 mols. 
ether +55°6 mols. ethylenic cyanide. On heating, the change 
N+LI.+Ly->L, occurs; four equilibrium fields occur, and these were 
further investigated. To trace the further equilibrium of the three 
liquid phases, various mixtures were prepared and heated, and it was 
found that at 56-5 the phases Z,, and L, become identical, and two liquid 
phases hence result. A number of diagrams of the isothermals at 
various temperatures are given, and are necessary for the discussion 
of the experimental results, L. M. J. 
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Decomposition of Triglycerides with Dilute Acids. By 
Apvotr ©. Gerret (J. pr. Chem., 1898, 57,113—131. Compare Abstr,, 
1897, i, 546).—The velocities of hydrolysis of mono-, di-, and tri-acetin 
with dilute hydrochloric acid have been determined, and are found to 
be in the proportions 1:2:3. Mathematical equations are given 
which hold good, not only for the decomposition of the triglycerides, 
but also in general for all bimolecular reactions, with measurable 
velocity, leading to the formation or decomposition of tri-derivatives. 

The paper is principally a theoretical one of a physico-chemical 
nature. A. W.C. 

Dependence on Temperature of the Number of Crystallisa- 
tion Nuclei which form in Supercooled Liquids. By Gustay 
TamMann (Zeit. physikal. Chem., 1898, 25, 441—479).—If a melted 
solid is strongly supercooled, and then kept at a higher temperature 
below its melting point, crystallisation proceeds from a number of 
nuclei, and the author endeavoured to determine the effect of the 
supercooling and the time of exposure on the number of nuclei. For 
the quantative experiments, betol and piperine were chiefly employed, 
but experiments were also performed with allylthiocarbamide, chloral- 
urethane, cinchonidine, dulcitol, mannitol, narcotine, d-camphoric acid, 
resorcinol, santonin, and vanillin. The number of crystallisation points 
is very small in proportion to the number of molecules present, not 
exceeding 1000 per minute per cubic mm., and increases with increased 
supercooling until it attains a maximum, then decreases. The tem- 
perature of this maximum always occurs in the temperature interval in 

‘which the velocity of crystallisation decreases with fall of temperature, 
and is only very slightly altered by the presence of foreign substances, 
although the actual number of the points of crystallisation may be 
greatly changed, in either direction, by the presence of small quantities 
of either soluble or insoluble compounds. Various modifications of 
crystalline aggregates may occur, each having its own maximum, that 
of the more stable modification being usually lower than that of the 
less stable form, and the addition of a foreign substance frequently 
causes the disappearance of one form and increase of the other. 
About 150 compounds were also qualitatively examined, and it was 
found that about one-third of these could by very speedy supercooling 
be obtained as glassy masses, and the author considers it probable that 


all compounds could be so obtained by sufficiently rapid cooling. 
L. M. J. 


Velocity of Crystallisation. By Frreprich W. Kisrer (Zeit. 
physikal. Chem., 1898, 25, 480—482).—The explanation of the 
crystallisation of overcooled liquids offered by Tammann (Abstr., 
1897, ii, 444) indicates constancy of the velocity of solidification, and 
although this obtains if the overcooling is sufficiently great, yet it is 
at first approximately proportional to the overcooling, and the author 


therefore offers an explanation more in accord with experimental 
facts. L. M. J. 


Convenient Gas Generator. By THzopore W. Ricwarps (Amer. 
Chem. J., 1898, 20, 189—195).—The principle adopted by the author 
is to remove the exhausted solution from the lower part of the gene- 
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rator by taking advantage of its increased density, and to supply 
fresh liquid by means of a tube or perforations situated in the upper 
part of the generator. Several modifications of the apparatus are 
described, the advantages claimed being that the fresh material is 
kept uncontaminated with that which has been exhausted, and that 
variations of pressure are minimised. A similar device is made use 
of for rapidly dissolving crystals; the “dissolver” in which the 
crystals are placed consists of a cylindrical funnel, the sides of _which 
are perforated cat the top; it is completely immersed in the solvent, 
contained in a deep, narrow cylinder, and in the bottom of the latter 
the heavy liquid formed by the dissolved salt collects. 

W. A.D. 


Inorganic Chemistry. 


Composition of Air in Various Places: Densities of Gases. 
By AnaTOLE Lepuc (Compt. rend., 1898, 126, 4]3—416).—The author 
has determined the composition of air from various localities by his 
method of weighing the air and calculating the proportions of oxygen 
and nitrogen from their densities. The percentage of oxygen by weight 
was as follows :—Paris 23°20 ; Nice, Nimes, Algiers, in summer, 23°23 ; 
near Dieppe, July, 23:16, April, 23°07; Belgian frontier, summer, 
23°17, winter, 23:09 ; Alps (2060 metres), violent descending wind in 
October, 23°05, ascending breeze on following day, 23°23; Puy de 
Déme, November, calm, 23°17, November, with strong south-west 
wind, 23-23. 

The author considers that the air of London is somewhat less rich 
in oxygen than the air of Paris, and that this explains the fact that 
Lord Rayleigh’s densities of gases as compared with air are always 
somewhat higher than his, whereas when oxygen is taken asthe unit 
both sets of results agree. On this assumption, London air contains 
23:1 per cent. by weight of oxygen. 


Density, air=1 Density, oxygen = 1. 
Rayleigh. Leduc. Rayleigh. Ledue. 
err ca bine kb 1:10535 1:10523 1 1 
Atmospheric nitrogen......... 097209 0:97203 0°87944 087948 
Chemical nitrogen ..... ...... 096737 0°96717 0°87507 0°87508 
Carbonic oxide ............... 0°96716 0°96702 087498 0:87495 
Carbonic anhydride ......... 152909 1:52874 1:3833 1°3832 


Lord Rayleigh’s number for carbonic anhydride was corrected for 
compressibility, the determinations having been made at a pressure 
above normal, and his value for chemical nitrogen was recalculated, 
leaving out the results obtained with nitrogen prepared by decomposing 
nitogen peroxide. C, H. B. 
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Hypertitanates and Hyperborates. By Petr G. Metixorr 
and L, Pissarsewsxy (Ber., 1898, 31, 678—680).—Sodium hyperborate, 
NaBO, + 4H,0, is readily obtained when a saturated solution of borax 
containing an equivalent quantity of sodium hydroxide is treated 
with an excess of hydrogen peroxide (double the amount calculated for 
NaBO,); after some time, large, transparent crystals of the salt 
separate. It is stable at the ordinary temperature, and dissolves in 
water without undergoing decomposition, but its aqueous solution, on 
warming, evolves oxygen. 100 grams of water dissolve 1:17 grams 
of the salt, 

When a solution of borax and alkali is treated with half the amount 
of hydrogen peroxide mentioned above, kept at 40°, then cooled and 
treated with alcohol previously cooled to — 10°, a white, crystalline, 
unstable compound is obtained ; it is readily soluble in water, but 
undergoes decomposition evolving oxygen and yielding crystals of the 
hyperborate, NaBO, + 4H,0. 

Potassium peroxide hypertitanate, K,O,,TiO,,K,0,+10H,0, is ob- 
tained when well-cooled hydrogen peroxide and the requisite quantity 
of potassium hydroxide are added to pertitanic anhydride. On the 
addition of well-cooled alcohol, minute crystals are obtained, which 
may be washed with cooled alcohol and ether, and pressed on a cold 
porous plate. They are stable at 0°, but deliquesce at ordinary 
temperatures and give up oxygen. 

Sodium peroxide hypertitanate, (Na,O,),,Ti,O, + 10H,O, crystallises 
in small, colourless prisms ; it does not liberate iodine from potassium 


iodide. When dissolved in water, it evolves oxygen, and when placed 
over sulphuric acid it loses both water and oxygen. J.J.8. 


Reduction, Electrolysis, and Photolysis of Carbonic Anhy- 
dride. By A. Bacu (Compt. rend., 1898, 126, 479—481).—Lieben 
has shown that when carbonic anhydride is reduced by sodium amalgam 
in an alkaline solution, formic acid is the sole product. The author 
finds that when carbonic anhydride in aqueous solution is reduced by 
means of hydrogen occluded in palladium, some formaldehyde is also 
produced. In the electrolysis of carbonic acid, the chemical changes 
are represented by the equation 3H,CO,=2C0,+2H,0+CH,0= 
2H,CO,+0,+CH,0, and the author has shown (Abstr., 1893, 483) 
that, under the influence of sunlight, the acid decomposes thus, 
3H,CO, = 2H,CO, + CH,0 =2H,CO,+0,+CH,O. Assuming that in 
the electrolysis the acid is reduced by the liberated hydrogen, the 
decompositions by electrolysis and photolysis are identical, for it 
is obvious that the group CO,+H,0 is equivalent to the percarbonic 
acid H,CO,, but it remains uncertain whether the solar radiations 
merely act in the same way as electricity or are transformed into 
electricity. C. H. B. 


Conditions of Formation of Carbides of the Alkali and 
Alkaline-Earth Metals and of Magnesium. By HEvzi 
Motssan (Compt. rend., 1898, 126, 302—308).—Potassium and 
sodium carbides are obtained in very small quantities only by the 
action of the electric arc on mixtures of the respective metals and 
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their carbonates, even when the intensity of the arc is low. Both 
carbides are, in fact, dissociated at a temperature considerably lower 
than that of the arc. Lithium carbide is more stable, but yet is 
decomposed somewhat readily; calcium carbide can be completely 
decomposed, even in presence of excess of carbon, by an are from a 
current of 1200 ampéres and 60 volts without volatilising the carbon ; 
magnesium carbide is decomposed by the are from a current of 
600 ampéres and 60 volts, and, like the carbides of sodium and 
potassium, cannot be prepared in the electric furnace. 

Potassium is slowly attacked by acetylene at the ordinary tempera- 
ture and pressure, the action in time being complete; hydrogen is 
liberated, and the compound C,HK is formed. Sodium behaves 
similarly, but the action of acetylene gas at the ordinary temperature 
and pressure is extremely slow. With liquid acetylene at the ordinary 
temperature, the action is much more rapid, and, after many days, 
is complete. The compressed gas behaves similarly, and the rate of 
action seems to be a function of the pressure. Under ordinary 
pressure, the action of the gas on the metal is very distinct at 50°, and 
at 70° small fragments of sodium are completely converted into the 
compound C,HNa after about 15 days. 

The compounds C,HK and C,HNa are white solids, which are 
readily decomposed by water, with liberation of acetylene. When 
heated, they give off acetylene, and are converted into the carbides, 
0,K, and C,Na,, which decompose into carbon and hydrogen if heated 
to redness in a vacuum. C. H. B. 


Decomposition of Strontium Thiosulphate and Sulphite by 
Heat, and Production of Phosphorescent Strontium Sulphide. 
By José R. MoureEto (Compt. rend., 1898, 126, 420—423).—Strontium 
thiosulphate begins to decompose at a red heat, and if kept at bright 
redness for 3 hours it is completely converted into sulphate, which 
is very slightly phosphorescent. At a somewhat lower temperature, 
decomposition takes place in accordance with the equation 4Sr8,0, = 
SrS+58,+38rS0,, and the product contains strontium sulphide, 
15°02; sulphur, 16-12; strontium sulphate, 68°45 per cent. It shows 
a yellowish-green phosphorescence which has its maximum intensity 
when the product has the composition indicated. Strontium sulphite 
behaves similarly, and yields a mixture of sulphide and sulphate, 
which shows a maximum intensity of phosphorescence when it has 
the composition, sulphide 14:05, sulphate 85-94 per cent. 

In these cases, the phosphorescent material is mixed with a large 
proportion of a non-phosphorescent compound, and possibly the latter 
has the same function as the inert substances in the cases investigated 
by Lecog de Boisbaudran (Abstr., 1890, 435). The intensity of the 
phosphorescence of the strontium sulphide mixtures is not materially 
affected by the addition of a considerable proportion of sodium 
chloride. 

The products from both the sulphite and the thiosulphate alter some- 
what rapidly when exposed to air owing to the oxidation of the finely 
divided strontium sulphide, C. H. B. 
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Atomic Weight of Zinc. By Harmon N. Mors and H. B. 
ARBUCKLE (Amer. Chem. J., 1898, 20, 195—202).—In view of the 
observation of Richards and Rogers (Abstr., 1894, ii, 45), that zine 
oxide prepared by igniting the nitrate always retains nitrogen and 
oxygen, even when strongly heated, the authors have repeated the 
experiments of Morse and Burton (Abstr., 1888, 1247) on the atomic 
weight of zinc, taking into account the weight of both oxygen and 
nitrogen which remains occluded. This was estimated by measuring 
the gas evolved on dissolving the zinc oxide formed in each experiment 
in dilute sulphuric acid from which all gases had been removed by 
exposure for several days ina vacuum. The oxygen was determined 
by explosion with hydrogen ; the gas remaining was found to contain 
free nitrogen only. 

None of the nitrogen appears to be retained by the zinc oxide as 
nitride, and the occlusion of gases appears to be solely due to physical 
causes ; the authors cannot confirm the statement of Richards and 
Rogers, that, on heating, the imprisoned oxygen escapes more readily 
than the nitrogen. 

The average of eight experiments, ranging from 65°437 to 65-489 
gives 65°457 as the corrected value for the atomic weight of zinc, that 
of oxygen being taken as 16, W. A. Dz 


Colour of Amorphous. Mercurous Iodide. By Maurice 
Frangois (J. Pharm., 1897, [vi], 6, 529—533).—Mercurous iodide 
quite free from mercuric iodide and also from metallic mercury may 
readily be obtained by the following method :—125 grams of mercurous 
nitrate is dissolved in 2 litres of water to which 20 c.c. of nitric acid 
has been added. A solution of 50 grams of potassium iodide in 100 
c.c. of distilled water is run in drop by drop with constant stirring ; 
the mixture’is then shaken for some 15 minutes, and the precipitate, 
which at first has a greenish-yellow appearance, changes to clear yellow. 
The precipitate is left in contact with the mother liquor for 24 hours 
in the dark, is then washed some 12 times by decantation in the dark, 
2 litres of water being used for each washing, and is finally transferred 
to a filter paper and dried at 50°. Asthus obtained, mercurous iodide 
is of a pure yellow colour with no shade of green. The ordinary green 


iodide consists of a mixture of mercurous iodide with metallic mercury. 
J.J. 8. 


Action of Hydrogen Arsenide on Mercuric Chloride. By 
AtrreD PartHeiL and E. Amort (Ber., 1898, 31, 594—595).—This 
reaction, in aqueous or alcoholic solution, is known to give rise to the 
formation of the yellow compound AsH(HgCl), and the brown 
As(HgCl), in succession ; attempts to prepare the compound AsH,*HgCl 
have been unsuccessful, but by continuing to pass hydrogen arsenide 
into the alcoholic solution, a black precipitate of the composition 
As,Hg, was obtained. Cc. F. B. 


Constitution of Inorganic Compounds. XII. Anhydro- 
oxycobaltammine and Oxycobaltammine Salts. By ALFRED 
Werner and Aus. Myuivus (Zeit. anorg. Chem., 1898, 16, 245—267). 
—Anhydroxycobaltammine salts.—The nitrate, Co,0,(NH35),9(NOz)5, is 
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obtained as follows :—50 grams of cobalt carbonate, dissolved in the 
necessary quantity of dilute nitric acid, is mixed with 200 grams of 
ammonium nitrate, and filtered, mixed with 600 c.c. of ammonia (20 per 
cent.) and treated with a current of air for 36 to 48 hours until the 
solution no longer smells strongly of ammonia. The black solution, 
which contains crystals of Frémy’s oxycobaltammine nitrate, is evapo- 
rated to a magma in a current of air, mixed with nitric acid, and the 
salt separated by filtration, and washed with cold dilute nitric acid 
until the filtrate is colourless. The anhydroxycobaltammine nitrate is 
completely insoluble in dilute nitric acid, whereas it is quickly decom- 
posed by pure water. It crystallises from hot dilute nitric acid (20 c.c. 
acid to 1000 c.c. water) in black, lustrous needles. The chloride, with 
1H,0, obtained by triturating the nitrate two or three times with cold 
concentrated hydrochloric acid, crystallises from hot dilute hydro- 
chloric acid in long, green needles. 

Anhydroxycobaltammine nitrate, when treated with ammonia, yields 
a brownish-red solution, from which hexamminecobalt nitrate separates 
on cooling ; the filtrate, when treated in the cold with concentrated 
hydrochloric acid, at first yields a brownish-red precipitate of chloro- 
pentamminecobalt chloride, and the filtrate from this, after about 
3 hours, deposits a small quantity of a black, insoluble chloride 
which has not been further examined. 

Anhydroxycobaltammine nitrate, when triturated with a coldsolution 
of potassium cyanide, yields a cyanide of the composition Co,N,,C,H,,0,, 
with evolution of ammonia and hydrogen cyanide. This cyanide is 
easily soluble in excess of potassium cyanide, and cannot be isolated 
from such a solution ; it is necessary, therefore, to take care that only 
just sufficient potassium cyanide is used in preparing it. The product is 
cautiously washed with water, very dilute sulphuric acid, and ammonia 
until the filtrate is colourless, then dissolved in a concentrated solution 
of potassium thiocyanate, and precipitated with absolute alcohol. It 
is a cherry-red powder, and when warmed with silver nitrate solution, 
yields hexamminecobalt nitrate and cobalt silver cyanide. 

When anhydroxycobaltammine nitrate is dissolved in an excess of 
sulphurous acid, a red solution is obtained, and this, when evaporated 
in a vacuum, yields red crystals of aquopentamminecobalt nitrate. If 
heated with concentrated hydrochloric acid, 48 per cent. of the anhydr- 
oxycobaltammine nitrate is converted into chloropentamminecobalt 
chloride and 52 per cent. into cobalt sulphate (after treating the filtrate 
from the chloride with sulphuric acid). When heated with nitric acid, 
aquopentamminecobalt nitrate is obtained. 

Oxycobaltammine Salts.— When oxycobaltammine nitrate is dissolved 
in an excess of sulphurous acid, a red solution is obtained, which, if 
heated with concentrated hydrochloric acid, yields only a small quan- 
tity of chloropentamminecobalt chloride, about 5 per cent. of the 
nitrate being converted into this compound. The filtrate from the 
chloropentamminecobalt chloride, after evaporation and treatment 
with sulphuric acid, yields cobalt sulphate corresponding with about 
93 per cent. of the oxycobaltammine nitrate. This reaction with 
sulphurous acid, therefore, provides an easy means of distinction 
between anhydroxycobaltammine salts and oxycobaltammine salts. 
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The author was unable to obtain roseocobaltpentammine chloride, 
as described by Vortmann, by heating oxycobaltammine nitrate at 
110°. Oxycobaltammine nitrate is prepared as follows. Cobalt nitrate 
(200 grams) is dissolved in water (250 grams), the boiling solution 
poured into ammonia (850 grams, sp. gr.=0°927), and the mixture 
heated for about 5 minutes; when cold, the mixture is filtered and treated 
with a slow current of air as long as a thick, crystalline precipitate is 
formed. The crystals of the oxycobaltammine nitrate are collected, 
washed with concentrated ammonia and alcohol, and dried by pressing 
between filter paper. After heating at 110° until the weight is constant, 
the product is treated with a small quantity of water, and the brown 
filtrate mixed with concentrated hydrochloric acid; after a time, a 
brown precipitate is obtained, consisting of a mixture of melanocobalt 
chloride, hexamminecobalt ‘chloride, and aquopentamminecobalt 
chloride. |The melanocobalt chloride, which is formed in small quanti- 
ties only, remains undissolved when the mixture is treated with water. 
The solution containing the other two salts is boiled with hydrochloric 
acid, when the chloropentammine chloride is precipitated from the hot 
solution, and the hexammine chloride separates on cooling. This 
operation must be repeated several times in order to effect a complete 
separation. When the brown aqueous solution obtained from the pro- 
duct from the oxycobaltammine nitrate, after heating at 110°, is treated 
with nitric instead of with hydrochloric acid, hexamminecobalt nitrate 
is obtained, and on adding hydrochloric acid to the filtrate from this 
salt, chloropentamminecobalt chloride is precipitated. E. C. R. 


Sodium Sulphochromite |Thiochromite]. By R. ScHyerper 
(J. pr. chem., 1898, 57, 208).—The author (this vol., ii, 229) omitted 
to mention Gréger’s prior preparation of sodium thiochromite (Wien. 
Acad,, 1881, 83, 749); the salt, however, was described in the red, 
amorphous condition, and not in the crystalline form. 

A. W. C. 


Atomic Weight of Tungsten. By Wiutert L. Harpin (J. Amer. 
Chem. Soc., 1897, 19, 657—676).—The author discusses the results 
obtained by others for the atomic weight of tungsten, and emphasises 
their lack of concordance; it is pointed out that even amongst the 
results obtained by the same experimenter serious deviations exist. 
The method usually adopted has been to reduce the trioxide to the 
metal, and subsequently to reoxidise this by ignition ; the author now 
describes over 60 determinations by the same method. The tungsten 
trioxide employed was prepared by strongly igniting ammonium tung- 
state obtained from wolframite from Zinnwald, Bohemia, which had 
been carefully purified and freed from molybdenum ; the reduction 
was effected at a very high temperature by means of purified hydrogen. 
The maximum deviation of the first four results by reduction in a hard 
glass tube was 0°35, whilst the mean value of the atomic weight was 
184-10 (0=16) ; in a porcelain tube the maximum difference was 0°28, 
and the atomic weight 183°84. On reoxidising, much higher results 
were obtained ; the mean of six results gave 184°77 for the atomic 
weight, with a deviation of 0°85. The oxide obtained in these experi- 
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ments was then reduced, a maximum deviation of 1:03 being found in 
eight experiments, which gave a mean of 184-40 for the atomic weight ; 
on reoxidation, a variation of 0°64 was found in three experiments. 

In the later experiments, the hydrogen used in the reduction was 
carefully freed from air, and the metal allowed to cool in a vacuum ; 
a variation of 0°7 was, however, found in seven results, which gave 
a mean value of 184:01 for the atomic weight ; and the values ob- 
tained by weighing the water formed in the reduction were equally 
discordant. Eight reductions of the trioxide obtained from New Zeae 
land scheelite gave a mean of 183°74, with a maximum deviation of 
0:20 ; on oxidation, the results varied by 0°45, and gave a mean of 
18394. Material obtained from Connecticut wolframite gave means 
of 183°64 and 184°18 in three experiments by reduction and oxidation 
respectively ; that obtained from Colorado hiibnerite and Bohemian 
scheelite gave as the mean of two experiments with each, by reduction 
and oxidation, 183°92, 183°99, 183-76, and 184°12. 

From the author’s investigations it appears that tungsten attacks 
the vessels, either porcelain or platinum, in which the determinations 
are made, that tungsten trioxide is either slightly volatile or is mecha- 
nically carried off by the hydrogen during reduction ; and that it 
contains appreciable quantities of nitrogen and, probably, hydrogen. 
Hence, taking into account also the varying nature of his results, the 
author concludes that the method employed must be considered 
unsatisfactory. W. A. D. 


The Salts of Pertungstic Acid and Permolybdic Acid. By 
Petr G. Mevixorr and L. Pissarsewsky (Ber., 1898, 31, 632—636).— 
The salts described were obtained by adding cooled hydrogen peroxide 
and aqueous soda or potash to a cooled solution of a pertungstate or 
permolybdate, precipitating with alcohol at — 12°, and drying the re- 
sulting salt in the air. When sodium pertungstate (1 mol.) is treated 
with soda (3 mols.) and excess of hydrogen peroxide, a yellow salt is 
obtained of the composition Na,O,,W0O,,H,O, +(Na,0,),.WO,+7H,0. 
On prolonged exposure to the air, it loses oxygen and water, and at 
the same time becomes white. Water produces a vigorous evolution 
of oxygen, and the solution formed contains hydrogen peroxide. 
When only half the amount of soda is taken and a large excess of 
hydrogen peroxide employed, an unstable salt, Na,O,,WO,,H,O,, is 
obtained, which explodes feebly when heated. The salt produced by 
the action of potash and hydrogen peroxide on potassium pertungstate 
has the formula K,0,,W0O,,H,O, and explodes when rubbed or heated 
to 80°. 

Potassium permolybdate reacts with potash and hydrogen peroxide 
to form a salt of the composition K,O,,Mo0,,H,0,, which is a brick- 
red mass, and explodes spontaneously when preserved in quantity ; 
it loses oxygen and becomes paler when exposed to the air, and evolves 
oxygen when treated with water. The sodium salt is precipitated as 
a yellow oil, which decomposes even at —10°, and has not been 
analysed. . 

It appears from the foregoing that salts of this kind are less stable 
as the atomic weight of the metal from which they are produced de- 
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creases, the salts of permolybdic acid being less stable than those of 
pertungstic acid, and these again less stable than those of peruranic 
acid. A. H. 


Action of Iodine on Solutions of Stannous Chloride. By 
Srewart W. Youne and Maxwe.i Apams (J. Amer. Chem. Soc., 1897, 
19, 515—525).—On adding a concentrated solution of stannous 
chloride (2 mols.) containing hydrochloric acid to iodine (2 mols.), the 
lntter dissolves, and orange-coloured crystals separate, which consist 
principally of stannic iodide; they contain, however, about 1:25 
per cent. of chlorine, which is completely removed on recrystallisation 
from acetic acid or carbon bisulphide. If an excess of stannous 
chloride is employed, and the mixture heated with just sufficient water 
to dissolve the crystals that first separate, orange-red needles are 
obtained, which consist of stannous iodide contaminated by stannous 
chloride. The change is, however, not represented quantitatively by 
the equation 28nCl,+I,=SnI,+SnCl,; when the proportions are 
those required by this equation, crystals separate which contain about 
5 per cent. of stannous chloride ; the latter is present in a still greater 
proportion when a larger excess of stannous chloride is employed. In 
such cases, red crystals first separate, but on standing, light-yellow 
patches of needles are also formed, the composition of which varies ; 
they appear to eontain an amount of stannous chloride roughly pro- 
portional to the excess of the chloride employed in their preparation, and 
are probably isomorphous mixtures of stannous iodide and chloride. The 
amount of the latter varies from 34 to 43 per cent ; and the authors 
consider that the stannous chloriodide, SnICl, described by Henry 
(Phil. Trans., 1843, 363), is not a definite compound, but an accidental 
mixture of stannous chloride and iodide in equivalent proportions. 

W. A. D. 


Products from an old Cornish Tin Furnace. By Wi.1m P. 
Heappen (Proc. Colorado Set. Soc., 1897, Nov. 6; and Amer. J. Sci., 
1898, [iv], 5, 93—96).—The following crystallised products were 
obtained from the hearth of an old furnace which had been in use 
for over 60 years at the Trethellan Tin Works, Truro. The usual 
Cornish tin ores smelted carried some cobaltiferous mispickel. Most 
of the crystals are intimately associated with metallic tin. 

Stannous Sulphide.—Black, monosymmetric crystals with strong 
metallic lustre. Iron replaces a little of the tin in the formula SnS. 

Iron Arsenide (FeAs).—Dark steel-grey, orthorhombic crystals 
resembling léllingite in form. Sp. gr. = 7°94. 

Iron Arsenide with Stannous Sulphide (FeAs,SnS).—Black, shining, 
monosymmetric plates, with the same crystal forms as the stannous 
sulphide mentioned above. In this, and in the iron arsenide, a little 
cobalt replaces iron. 

Tin Arsenide (Sn,As).—Bright crystals, of a greyish tin-white colour, 
in the form of six-sided plates. It is soluble in hydrochloric acid with 
evolution of hydrogen arsenide. 

Stannic Oxide.—This, which has been produced by the oxidation of 
metallic tin, shows the structure of ‘ wood-tin.” L. J. 8. 
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Incandescent Gas Mantles of Commerce. By Ernst Hintz 
(Zeit. anal. Chem., 1898, 37, 94—111).—The incandescent mantles in 
use at the present time consist almost invariably of thoria and of ceria 
(0-45—2 per cent.), with traces of lime, magnesia, and frequently 
small quantities of neodymia, yttria, and zirconia. The greatest 
power of emitting light is exhibited by a mixture of 99 parts of thoria 
and 1 part of ceria, the emissive power of this mixture being fully ten 
times as great as that of thoria alone. The substitution of any other 
of the above rare earths for the ceria tends rather to diminish than to 
increase the emissive power of thoria, and when present simultaneously 
with ceria in proportions up to 1 per cent., they in no wise increase 
the luminous effect. The same is the case with lime (0°5 per cent.), 
which, moreover, renders the mantles very fragile. 

The cerium present may be estimated volumetrically by G. von 
Knorre’s process (Zeit. angw. Chem., 1897, 658, 717), which 
consists in oxidising the cerium to ceric sulphate by heating with 
ammonium persulphate and sulphuric acid, then adding a known 
excess of hydrogen peroxide, by which the ceric salt is reduced to 
cerous sulphate, and estimating the excess of peroxide by potassium 
permanganate. A shortened method for estimating the other con- 
stituents is also described. M. J. 8. 


Separation of Thorium from Cerite Metals. By Gricorre N. 
Wyrovusorr and Aueuste V. L. Vernevit (Compt. rend., 1898, 126, 
340—343).—In order to remove thorium from cerium compounds, the 
latter are reduced to the cerous state, mixed with a small quantity of 
phosphoric acid, evaporated to a pasty consistency, treated with water, 
and filtered. All the thorium remains in the precipitate, mixed with 
some cerium. 

To obtain thorium free from cerium, the solution of the nitrates is 
mixed with an excess of ammonium carbonate, and a small quantity 
of ammonium hydroxide; all the thorium remains in solution whilst 
the greater part of the other metals is precipitated. The solution is 
neutralised as exactly as possible with nitric acid, mixed with excess 
of hydrogen peroxide, and heated to 60°; all the thorium is precipi- 
tated, and if the precipitate is dissolved in nitric acid, evaporated to 
dryness, redissolved in water, and the treatment With hydrogen 
peroxide repeated, very pure thorium is obtained. In) presence of 
large quantities of cerite metals, three or four precipitations may be 
necessary. 

The formation of this compound, Th,O,N,0,, by the action of hydro- 
gen peroxide constitutes a delicate and characteristic test for thorium, 
and can be used for its quantitative estimation. The oxynitrate can- 
not, however, be heated or dissolved in acids without loss, and the 
following method is recommended. The solution of nitrates con- 
taining not more than 0°5 gram of oxide is evaporated to dryness, 
mixed with 100 c.c. of water and 10 c.c. of hydrogen peroxide, 
heated for a short time, and filtered. The precipitate, after washing, 
is transferred to a flask and dissolved in hot water containing 
ammonium iodide and hydrochloric acid, the solution is precipitated 
with ammonium hydroxide, and the precipitate dried and heated. If the 
25—2 
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precipitate of oxynitrate is not white, it must be redissolved in nitric 
acid, evaporated to dryness, and the process repeated. C. H. B. 


Pervanadates. By Anton ScHrver (Zeit. anory. Chem., 1898, 16, 
284—304). Barium pervanadate, Ba(VO,),, is obtained as an 
amorphous, yellow precipitate on adding a solution of barium chloride 
to a saturated solution of ammonium metavanadate in 30 to 33 per 
cent. hydrogen peroxide solution, which must be free from sulphuric 
acid. The product is washed with dilute hydrogen peroxide and dried 
at the ordinary temperature over calcium chloride. The potassium salt, 
KYVO, is obtained by dissolving potassium metavanadate in a solution 
of hydrogen peroxide acidified with sulphuric acid, and is precipitated 
from the solution as a microcrystalline precipitate by the addition of 
alcohol ; the sodiwm salt, prepared in a similar manner, is very un- 
stable, and cannot be dried without decomposition. The ammonium, 
lithium, strontium, calcium, lead, silver, and cadmium salts are also 
described ; some are amorphous, and others microcrystalline salts of a 
beautiful bright yellow to deep orange colour. 

The author was unable to obtain the corresponding salts of mag- 
nesium, aluminium, manganese, cobalt, nickel, or copper. 

The acid itself cannot be obtained in a pure state; it is formed on 
heating ammonium metavanadate, dissolving the brown vanadic acid 
thus obtained in hydrogen peroxide solution, and evaporating to 
dryness in a vacuum ; a dirty yellow product is thus obtained which 
dissolves in water with the characteristic red coloration of the per- 
vanadates, and when treated with hydrochloric acid evolves oxygen 
and chlorine. 

Strontium tetravanadate, SrV,0,,+9H,O, which formed as a 
bye-product in the preparation of the pervanadate, crystallises in large, 
cherry-red crystals from the filtrate after precipitating the latter with 
alcohol. 

Calcium vanadate, Ca(VO,),+3H,0, is obtained in bright yellow 
needles on adding calcium chloride to a solution of ammonium meta- 
vanadate and then precipitating with alcohol. 

Manganese vanadate, Mn(VO,),, is obtained in reddish-brown, six- 
sided plates by precipitating a solution of ammonium metavanadate 
with manganese sulphate and boiling the mixture until the amorphous 
precipitate becomes crystalline. E. C. R. 


Antimonic Acids and Antimonates. By A. Dexacroix (/. 
pharm., 1897, [vi], 6, 337—341. Compare Frémy, Ann. Chim. Phys., 
1844, [iii], 12, 499, and 1848, 22, 404 ; Beilstein and von Blase, Abstr., 
1889, 1123)._-Pyrantimonic acid is prepared as follows. Antimony 
pentachloride is added to 20—25 times its weight of cold water, the 
excess of chlorine being removed by drawing air through the liquid, 
and, after remaining for an hour or so, the precipitated hydroxide is 
transferred to a filter; it is extremely difficult to remove the last 
traces of hydrogen chloride. When left in contact with cold water, 
the hydroxide slowly dissolves, yielding a solution of pyrantimonic 
acid. At 15°, the solution contains 5-88 grams of Sb,O, per litre ; at 25°, 
8:55 grams ; at 60°, 21°30 grams. When treated with mineral acids, a 
precipitate is obtained, but organic acids have no action. The alkali 
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hydroxides yield white precipitates soluble in water, but insoluble in 
an excess of alkali. 

When titrated with alkali, using methyl-orange as indicator, 
neutralisation is reached when the ratio of alkali to Sb,O, is 0°25: 1. 
With phenolphthalein, the ratio is 05:1. The author has not been 
able to isolate the salt K,0,4Sb,0,, but the salt K,0,2Sb,0, is readily 
obtained when the acid is treated with a slight excess of potassium 
hydroxide or acetate. A dilute solution of the acid, when treated 
with a slight excess of potassium hydroxide and then with much 
alcohol, yields crystals of the salt KSbO,, which gives a characteristic 
precipitate with sodium salts ; the sodium salt, NaSbO,, is most readily 
obtained on adding sodium acetate to a solution of the pyro-acid. 

The pyro-acid, when heated for some minutes at 100°, is transformed 
into the ortho-acid ; the same transformation takes place slowly at 
the ordinary temperature, and the solutions thus obtained are feebly 
opalescent. The salt KSb,O,, the existence of which was indicated 
by using methyl-orange as indicator, could not be isolated, but the 
salt 2K,0,38b,0, is easily prepared; it is less soluble than the 
normal pyrantimonate. J.J.8. 

Basic Potassium Antimonates. By A. Drtacroix (J. Pharm., 
1897, [ vi], 6, 533—535. Compare preceding abstract).—The author 
concludes that Fremy’s neutral potassium metantimonate does not exist. 

A basic orthantimonate crystallising with 5H,O was obtained by 
treating a 2 to 2°5 per cent. solution of Fremy’s gum-like salt with 
several times its volume of alcohol. After heating at 100°, the crystals 
eontain 3H,0. 

The neutral orthantimonate, 2K,0,35b,0,, is obtained when a 
cold, freshly prepared solution of the so-called granular antimonate is 
treated with carbonic anhydride. The author thinks that the granular 


salt and the gum-like salt are both basic potassium orthantimonate. 
J. J. 8. 


Melting Points of Silver and Gold. By Danie, BerTHELoT 
(Compt. rend., 1898, 126, 473—476).—The melting points of silver 
and gold were determined by means of a thermoelectric couple of 
platinum and platinum-iridium. The values obtained for silver varied 
between 959°2° and 966°2° with a mean of 962°, whilst those for gold 
varied between 1062°1° and 1066°70, with a mean of 1064°. A sum- 
mary of the results of previous observers is given, and it is note- 
worthy that, although the absolute values for silver and gold differ 
with different observers, the interval between the two melting points 
is in almost all cases about 100°. C. H. B. 


Behaviour of Platinochlorides. By Paut Rontanp (Zeit. anorg. 
Chem., 1898, 16, 305—308. See also this vol., ii, 189).—The author 
discusses the conditions under which the platinochlorides of the alkalis 
and alkaline earth are dissociated into the alkali or alkaline earth 
haloid and platinum chloride; this dissociation appears to be chiefly 
determined by the temperature. Thus a solution of barium platino- 
chloride deposits crystals of barium chloride at the ordinary tempera- 
ture, but at temperatures above 80°, barium platinochloride is deposited. 
The bearing of conditions of the dissociation of platinochlorides on the 
estimation of potassium is also discussed, E. C. R. 
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Mineralogical Chemistry. 


Kyanite, Zircon and Anorthite from North Carolina. By 
Jutius H. Prarr (Amer. J. Sci., 1898, [iv], 5, 126—128).—Kyanite 
occurs in decomposed mica-schist near North Toe river, Yancey Co., 
as large, transparent crystals of a rich grass-green colour ; a few are 
deep blue in the centre with grass-green margins, Sp. gr.=3°64. No 
traces of iron or chromium were found. A crystallographic descrip- 
tion is given of this kyanite, and also of reddish-brown crystals of 
zircon from New Stirling, Iredell Co. 

The anorthite of a troctolite at Buck Creek, Clay Co., is separated 
from the olivine by a zone of fibrous silicates, mainly enstatite. The 
anorthite is somewhat kaolinised, but in the interior is quite free from 
decomposition. Analysis by C. H. Baskerville of material having 
sp. gr. = 2°6995—2°7440 gave 

Loss on 


Si0,, Al,O,; FeO. CaO. MgO. Na,O. K,O. Moisture. ignition. Total. 
44:05 30°87 0°84 17°30 0°36 365 083 035 1:60 99°85 
L. J. 8. 


Four New Australian Meteorites. By Henry A. Warp (Amer. 
J. Sci., 1898, [iv], 5, 135—140).—Roebourne.—This iron was found in 
1894 at 200 miles S.E. of Roebourne in N.W. Australia ; it measures 
57 x 34x 7 cm., and weighs 86°8 kilos. The Widmanstiitten figures 
are quite regular, but are very dim on account of the great number of 
small flakes, probably of schreibersite. Troilite nodules are rare. 
Analysis by Mariner and Hoskins gave I. 

Ballinoo.—This was found in 1893 on a tributary of the Murchison 
River, about 10 miles S. of Ballinoo, in Western Australia ; it measures 
34x 27x11 cm., and weighs 42°9 kilos. It is an octahedral iron 
showing very minute Widmanstitten figures. Troilite, schreibersite, 
and perhaps graphite are present. Analysis II. 

Mungindi.—Found in 1897 in Queensland, 3 miles north of 
Mungindi, P.O., in New South Wales ; it measures 39 x 244. x 17 cm., 
and weighs 28:1 kilos. A second mass weighs 51 lbs. It is an octa- 
hedral iron with well-marked Widmanstiitten figures. Troilite and 
schreibersite are present. Analysis III. 


Fe. Ni. Co. Cu. Mn. P. s. Si. ©. Total. Sp. gr. 

I. 90°914 8330 0°590 — _ trace? 0°156 trace 0°010 trace 100°000 7°78 
II 89°909 8°850 0°740 trace — 0°501 trace trace? trace 100°000 7°8 
III. 90°307 8-230 1:°360 — — 0°093 trace trace?0°010 100°000 7°4 


Mooranoppin.—Found in or before 1893, near Mooranoppin, 160 
miles E. of York in Western Australia. It is an octahedral iron, and 
the blades of kamacite are so broad that the Widmanstiitten figures 
are not clear. Long fissures in the iron are filled with a black graphitic 


mineral, and nodules of the same are surrounded by troilite. 
L. J. S. 
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Iron Meteorites as Nodular Structures in Stony Meteor- 
ites. By H. L. Preston (Amer. J. Sci., 1898, [iv], 5, 62—64).—It is 
argued that siderites were originally formed and encased in the stony 
matter of aerolites. It is also pointed out that siderites with a 
coarsely crystalline structure have rough pitted exteriors, whilst 
those which are finely crystalline have smooth exteriors. L. J. 8. 


Physiological Chemistry. 


Influence of Bile and Bile Salts on Pancreatic Proteolysis. 
By Russet H, Curtrenpen and Auice H. Ausro (Amer. J. Physiol., 
1898, i, 307—335).—Pancreatic proteolysis, as it occurs in the normal 
intestine, takes place to a great extent in a neutral or alkaline liquid, 
and, under such conditions, the proportion of bile ordinarily present 
is not inimical to the process. If in artificial digestive mixtures of 
neutral, alkaline, or acid reaction the amount of bile, or bile salts, is 
increased beyond a certain small proportion, the process of pancreatic 
proteolysisis hindered. It is believed that the adjuvant power of bile 
spoken of by previous authors in connection with this process has 
been much exaggerated, and such small power as bile does possess in 
this direction is to be attributed to its reaction rather than to the 
presence of characteristic biliary constituents such as bile salts. 

In connection with the reaction of bile, it is pointed out that, 
although bile is alkaline to litmus, it is acid to phenolphthalein, and 
that the reaction depends rather on the presence of phosphates than of 
sodium carbonate. W. Dz H. 


Power of Proteids in Conserving Emulsions. By B. Moorz 
and ©. J. I. Krumpuouz (Proc. physiol. Soc., 1898, 54—56).—In con- 
serving emulsions, albumose is practically inert, serum and egg-white 
nearly so, but acid and alkali albumin, especially the latter, are very 
effective. The formation of these albuminates during digestion must 
be of service in the digestion and absorption of fats. W. D. H. 


Nutrition of the Infant. By Axe, JoHANNESSEN and Eyvin 
Wane (Zeit. physiol. Chem., 1898, 24, 482—-510).—A large number of 
observations (weight, length, composition of the milk given, excretions, 
including sweat, heat development, &c.) relating to the growth of 
infants in different parts of the period of lactation. 

The authors state they can draw no general conclusions, but present 
their facts in numerous lengthy tables. W. D. H. 


Formation of Sugar from Fat in the Body. By J. Weiss 
(Zeit. physiol. Chem., 1898, 24, 542—544).—The following experi- 
ment is considered a proof that sugar can be formed from fat in 
the body. 

The blood and liver of rabbits were divided into equal parts ; to 
one half, an emulsion of olive oil, made with gum arabic, was added ; to 
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the other, gum arabic only. The mixtures were kept at 35—40° for 
5 to 6 hours, the proteids coagulated by heat and acetic acid and 
filtered off, the sugar being estimated in the filtrate by Fehling’s solution. 
If blood alone, without liver, was used, the two filtrates contained the 
same amount of sugar ; if the liver was present, the half containing the 
oil yielded most sugar. The numbers given (sugar per cent.) are as 


follows. 
With oil. Without oil. 


1, 1593 1108 
2. 2°542 2°046 


With fatty acid, instead of oil, the difference is smaller. 


With fatty acid. Without fatty acid. 
- 1°343 1190 
2. 2°404 2°100 
W. D. H. 


[Nore sy Apstractor.—It seems doubtful whether the experiments 
described can be considered to prove the author’s point. ] 


Physiology of the Suprarenal Capsule. By Swa.e Vincent 
(Proc. physiol. Soc., 1898, 48—49, 57—58).—Removal of the suprarenal 
capsules of the eel, which, as in all teleosts, consist of what corresponds 
to cortex only of the mammalian gland, is not fatal. 

Administration, by the mouth, of suprarenal capsules in large 
quantities to mammals (rabbits and dogs) produces no results. The 


active substance of the gland is not destroyed by gastric digestion in 


vitro, so apparently it is not absorbed when taken into the stomach. 
W. D. H. 


Iodised Fats in the Organism. By Huco WinTErniTz (Zeit. 
physiol. Chem., 1898, 24, 425—448).—The capacity of fats to unite 
with halogens has been long known, and von Hiibl (Dingler’s Poly. /., 
253, 1884) gives the method for preparing the iodine additive com- 
pound. On administering such iodised fats to animals (dogs and birds, 
given both by the mouth and under the skin), toxic effects were looked 
for from the possible liberation of iodine ; it appears that this is not 
the case, but that iodised fat is deposited in the organism, principally 
in the adipose tissue, but also in the fat of the bones, muscles, and 
liver, whilst traces pass into the milk. In artificial digestion experi- 
ments, the alkaline juices were found to liberate some iodine, whilst 
the gastric juice did not. The excretion of iodine in the urine 
continues for 10 days after the feeding is stopped. 

The administration of potassium iodide does not lead to the forma- 
tion of iodised fat in the body, except that traces were found in the 


mammary glands, bone, marrow (in hens), and in the hair. 
W. D. H. 


Behaviour of different Sugars after Subcutaneous Injection 
in Man. By Fritz Voir (Chem. Cenir., 1897, ii, 867—868 ; from 
Deutsch. Arch. Klin. Med., 58, 523—564. Compare Abstr., 1897, ui, 
511).—Dextrose, levulose, and galactose are decomposed by the body 
cells, whereas sorbinose is recoverable in the urine. The pentoses 
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(arabinose, xylose, and rhamnose) are only partially destroyed, and 
appear in great measure in the urine; the same occurs when they are 
given by the mouth. Cane-sugar and lactose appear almost quantita- 
tively in the urine, and so contrast with maltose. In the case of 
trehalose, 15 to 17 per cent. of the amount injected was recovered in 
the urine ; raffinose is also largely excreted in the same way. Glycogen 
is neither excreted as such nor as sugar ; 34 per cent. of the achroo- 
dextrin prepared by diastase, 24 per cent. of that prepared by acid, 
14 per cent. of erythrodextrin, and 28 per cent. of amylodextrin 
(excreted as achroo-dextrin) were recoverable in the urine. In these 
cases, no sugar was found in the urine. W. D. iH. 


Stercorin. By Sranistas BonpzyNski and V. Humnicxi (Zeit. 
physiol. Chem., 1898, 24, 395—398).—Flint states (Abstr., 1897, ii, 
575) that the substance koprosterol described by the authors is the 
same as that which he described under the name stercorin many 
years ago. This is disputed, and Marcet’s excretin is regarded as 
nearer to koprosterol than stercorin, although Marcet did not recognise 
the possibility of its origin from cholesterol. W. Dz. H. 


Intestinal Epithelium and Absorption. By E. Waymoutu 
Rep (Proc. physiol. Soc., 1898, 56—57).—The absorption of serum in 
loops of intestines in living dogs was investigated. Both water and 
solids are taken up by the intestinal wall when the hydrostatic 
pressure in the gut is well below that in the capillaries of the villi. 
The inorganic salts are absorbed rather more quickly than the water, 
the organic solids more slowly. 

Removal of the epithelium by temporary ligature of the vessels, or 
by washing with distilled water, or poisoning of the epithelium by 
sodium fluoride, reduces or stops the absorption. W. D. H. 


Excretion of Nitrogenous Substances in Diabetes Mellitus. 
By Martin Jacosy (Chem. Centr., 1897, ii, 528; from Zeit. klin. Med., 
32, 556—568).—In cases of diabetes mellitus, the ratio of total 
nitrogen to the nitrogen of alloxuric substances varies, with the 
severity of the case, from 24°9 to 38°7:1; the absolute value of the 
total alloxuric substances being between 0°29 and 1:03 grams. In a case 
of diabetes insipidus, the two numbers were respectively 18°6:1 and 
0°57 grams. W. D. H. 


Phloridzin-Diabetes in Dogs. By F. H. Remy, F. W. Noxay, 
and Granam Lusk (Amer. J. Physiol., 1898, i, 395—410).—Frequent 
subcutaneous injections of phloridzin in fasting dogs establish ulti- 
mately the ratio in the urine of dextrose: nitrogen =3°75:1, which 
indicates a production of 60 grams of dextrose from 100 grams of 
proteid. Taking the fecal nitrogen into account, the amount of 
dextrose obtainable from proteid may be more accurately estimated 
at 58°7 per cent. 

The proteid metabolism may increase above that in simple fasting 
to an extent as high even as 560 per cent. 

Dextrose given during phloridzin-diabetes is quantitatively elimi- 
nated ; levulose and galactose are not eliminated as such, but only 
in so far as they are converted into dextrose. The administration of 
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fat does not affect the ratio; the giving of meat also does not affect the 
ratio for the day, but the sugar from the proteid eaten may be elimi- 
nated before the nitrogen belonging to it, on account of an early 
preliminary cleavage of the molecule. 

Gelatin yields the same amount of sugar as proteid, and spares 
much proteid from metabolism. 

Intestinal putrefaction and fermentation can only have slightly 


affected the proteid or dextrose given in these experiments. 
W. D. iH. 


A Case of Poisoning by Hydrogen Arsenide. By WL. Gutz- 
witscH (Zeit. physiol. Chem., 1898, 24, 511—512).—The urine in the 
case described was abundant, and contained hemoglobin, aibumin 
(1 per cent.), and urobilin. Bile acids and salts were absent. Traces 
of arsenic were found. W. D. H. 


Physiological Action of Aldehyde, Salicylaldoxime, and 
Acetoxime. By Orazio Mopica (Chem. Centr., 1897, ii, 500; from 
Ann. Chim. Farm., 26, 289—301).—In dogs and frogs, salicylaldehyde 
produces chiefly paralysis, whilst its oxime stimulates, and only para- 
lyses in large doses. In opposition to the observations of Curci, it is 
found that, after the administration of acetoxime, acetone is found in 
the urine, and the physiological action of acetoxime is probably due to 
the acetone liberated. W. D. H. 


Physiological Action of Cotarnine. By Pio Marrori (Chem. 
Centr., 1897, ii, 368, from Ann. Chim. Farm., 25, 241—251),—Cotarnine 
or stypticine differs from hydrastinine by containing the group 
OMe in place of a hydrogen atom. The present research is to 
ascertain whether its styptic properties are due, like those of hydr- 
astinine, to its vaso-constrictive properties. This is not the case, nor 
does it act by hastening the coagulation of the blood. In the central 
nervous system, there is first stimulation and then paralysis. 

W. Dz. H. 


Chemistry of Vegetable Physiology and Agriculture. 


Fermentation without Cells. By Epuarp Bucuner (Ber., 1898, 
31, 568—574).—An account of a lecture delivered to the German 
Chemical Society. Fresh bottom-fermentation yeast from a Munich 
brewery, compressed under 50 atmos, pressure to remove water, is 
pounded in a porcelain mortar by mechanical power, after mixture 
with an equal weight of quartz sand and one-fifth of its weight of 
kieselguhr; by this treatment, 40 per cent. of the yeast cells are 
disintegrated. The mass, which has now become pasty, is subjected to 
a pressure of 500 atmos. ina hydraulic press, the expressed juice being 
allowed to fall on to a fluted paper filter, and collected in a vessel kept 
cool with ice; after 2 hours, the cake is broken up, moistened with 
water, andagain pressed. From 1 kilo. of yeast, 500c.c. of extract is 
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obtained, although only 140 c.c. water has been added. The residual 
cake has now but little power of inducing fermentation; in it only 
4 per cent of the yeast cells are intact, and of about 60 per cent. 
nothing but empty cell-walls remain. 

This extract contains invertin, a maltase, and a ferment capable of 
hydrolysing glycogen. Further, it appears to contain an oxydase, for 
it turns brown after long exposure to the air; it also contains a 
vroteolytic enzyme, for, although the fresh extract coagulates when 
heated to 50°, it no longer does this after it has been allowed to remain 
fora week at the ordinary temperature. Most important of all, it 
ferments sugar to alcohol and carbonic anhydride, and this no less 
rapidly than fresh yeast does ; the agent of the change may be named 
zymase. 200 c.c. of the extract, freed from dissolved carbonic an- 
hydride by exposure under diminished pressure, is mixed with sugar to a 
concentration of 16 per cent.,and 2 per cent. of potassium metarsenite 
added. This mixture gave 15 grams of carbonic anhydride by the time it 
had stood 40 hours at 15°; all the sugar (33:4 grams) had disappeared, 
and 15 grams of alcohol were obtained. The fermentation cannot be 
induced by the few micro-organisms present ; it is too rapid for that, 
and, moreover, the extract induces fermentation even after it has been 
freed completely from organisms by filtration. Further, it cannot be 
due to the action of living protoplasm present in the extract, for it is 
not hindered by the presence of arsenious acid, chloroform, benzene, or 
large quantities of glycerol or sugar. The fermentation has exactly 
the character of the ordinary fermentation with yeast, alcohol and 
carbonic anhydride being formed in about equal amounts ; cane-sugar, 
maltose, grape-sugar, and levulose are fermented, lactose and mannitol 
are not. 

There is never absolute certainty that zymase will be present in the 
extract from a given sample of yeast; occasionally it is absent without 
apparent reason. C. F. B. 


Oxydase of Grapes; its Utility in Wine-making. By A. 
BourrarD and L. SemicHon (Compt. rend., 1898, 126, 423—426).— 
The preparation of white wines from purple grapes is readily effected 
by taking advantage of the presence of an oxydase in the grape juice. 
A current of air, as finely divided as possible, is passed into the 
must, and through the medium of the ferment the colouring matter is 
thereby oxidised and consequently precipitated. The point at which 
complete precipitation of the colouring matter has been effected is 
readily ascertained by filtering some of the must, which should, of 
course, be colourless. Prolonged passage of the current of air is to be 
avoided, since it tends to make the wine yellow and then brown. 

The oxydase is present chiefly in the vascular tissue of the grapes, 
and they should be subjected to moderately heavy crushing, in order 
that the proportion of the oxydase in the must may be sufficient, but 
not much more than sufficient, to promote fairly rapid precipitation of 
the colouring matter. If any oxydase is left in the wine after fer- 
mentation, it tends to produce an injurious yellow colour, and conse- 
quently it is advisable to destroy the oxydase by adding a small 
quantity of sulphurous acid in the form of potassium hydrogen 
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sulphite, 2 to 5 grams per hectolitre being sufficient. A similar 
addition is advisable in the case of white wines prepared from white 
grapes, and also in the case of pale wines. In the manufacture of 
red wines, it is important that the grapes should be crushed carefully, 
so that the proportion of oxydase in the must may be as low as possible, 
otherwise too much of the colouring matter may be precipitated. 
When all the colouring matter has been precipitated with a view to 
the preparation of white wine, it is not necessary to remove the preci- 
pitate before fermenting the must in the usual way. C. H. B. 


Oxidation of Compound Ammonias by Ferments in Soils. 
By E. Demoussy (Compt. rend., 1898, 126, 253—256).—Experiments 
were undertaken with a view to throw light on the changes experienced 
in soils by organic matter of the nature of amines. The compounds 
investigated were placed in flasks containing water, calcium carbonate, 
and potassium phosphate, sterilised, mixed with some garden soil, and 
kept at 30°. Methylamine, in the form of sulphate, is completely 
converted into ammonia after some days, and subsequently, but not 
before, nitrites and nitrates are formed. The change does not take 
place in the absence of soil, nor in the absence of calcium carbonate. 
No change takes place in a vacuum, and the presence of oxygen is 
essential, which indicates that the alkyl radicle is oxidised. Tri- 
methylamine is oxidised much more slowly, but the change is direct, 
and the three methyl groups are attacked simultaneously, no methyl- 
amine being formed as an intermediate product. Aniline is oxidised 
very slowly, and pyridine still more slowly, whilst quinoline yields 
traces of ammonia only after several months, oxidation being more 
difficult the more complex the molecule. C. H. B. 


Nitrification Bacteria. By Axpert Srurzer and R. Harries 
(Chem. Centr., 1897, ii, 502; from Centr.-Bl. f. Bakt. w. Parasitenk., 
3, ii, 311—321. Compare this vol., ii, 301 and 302).—The organisms 
which bring about nitrification are able to obtain carbon from the 
carbonic anhydride of the atmosphere or from soluble carbonates. 
They are unable, however, to assimilate the carbonic anhydride of 
calcium carbonate, just as Godlewski showed was the case with 
magnesium carbonate, provided the culture liquids contain no 
carbonic anhydride, and the culture is kept in an atmosphere free from 
this gas. It does not follow, however, that the natural carbonates, 
which are insoluble in water, are not of use to the organism, for 
carbonic anhydride is always being liberated by the action of the acids 
formed by the oxidation of nitrogenous compounds in the process of 
nitrification. 

The presence of even small quantities of glycerol enables the 
organism to obtain carbon, and to form nitrate from nitrite, and 
when larger quantities are present the organism becomes more highly 
developed, forming thread-like bacteria with mycelium filaments. 
When a culture well supplied with carbon in the form of glycerol or 
similar substance, and of nitrogen in the form of nitrite, is kept 
deprived of atmospheric oxygen, the organism obtains its oxygen from 
the nitrite, and nitrogen is liberated. Bicarbonates are good nutritive 
materials, and enable the organism to oxidise nitrites, although only 
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when supplied with oxygen; the organism may, however, live for a 
long time when deprived of free oxygen, but is then quite inactive. 
Ammonium carbonate is an unsuitable source of carbon. As the 
culture, which consists of a solution of gelatin in potable water con- 
taining potassium phosphate, becomes exhausted, the mycelium threads, 
the micrococci and the spore-tubes become smaller, and nitrates are 
only formed when the culture begins to be poor in assimilable carbon, 
and the whole of the soluble organic nitrogen compounds are oxidised 
to nitrite. At this stage, nitrification is effected by the micrococci and 
bacilli. The production of nitrite is not associated with organisms of 
any particular shape, for this depends on the material in which they 
are cultivated. 

The nitrifying organisms found in the soil of the Cameroons are 
physiologically and morphologically identical with those of German 
soil. E. W. W. 


New Method of Disinfection. By Reinnotp WALTHER and 
Artur Scuiossman (J. pr. Chem., 1898, 57, 173—197).—After a 
lengthy review of all the known methods of disinfection, the authors 
state that by far the Last results are obtained by using a solution of form- 
aldehyde in glycerol, which they call “ giycoformal.” This is dispersed 
through the room to be disinfected in the form of a very fine mist, 
half an hour sufficing to absolutely destroy all germs, Details of the 
method will be published on another occasion. A. W. C. 


Analytical Chemistry. 


Methods of Gas Analysis. By Jonn S. Hatpane (J. Physiol., 
1898, 22, 465—480).—Some forms of gas-burettes and other details 
in the methods used by the author in his work on the gases of the air 
and blood, are described and figured. W. D. H. 


Separation and Estimation of Bromine, Chlorine, and Iodine. 
By ApotpHE Carnot (Compt. rend., 1898, 126, 187—191).—TIodine is 
liberated by adding a solution of nitrogen oxides in sulphuric acid, 
separated by means of carbon bisulphide, and estimated by titration 
with sodium thiosulphate, after washing the bisulphide solution with 
water. In the same liquid, the bromine, liberated by adding 
sulphuric and chromic acids and heating at 100°, is separated by 
means of carbon bisulphide, and estimated by adding excess of 
potassium iodide to the bisulphide solution (after washing), and then 
titrating with thiosulphate. After removal of the iodine and bromine, 
chlorine is estimated either by precipitation or volumetrically. The 
total halogens may also be determined gravimetrically or volumetrically 
in a separate portion of the liquid, the chlorine being afterwards 
estimated by difference. 

The separation of the iodine and bromine is best conducted in a 
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separating funnel with a well-fitting stopcock, closed at the top 


with a glass stopper. The glass should be thin, so that the funnel 
may be floated in water at 100° to ensure complete liberation of the 
bromine. C. H. B. 


Estimation of Sulphur in Iron. By Louis Camprepon (Chem, 
Centr., 1897, ii, 383 ; from Stahl und Eisen, 1'7, 486—489).—The author 
thinks that Schulte (this vol., ii, 45) is wrong in supposing that iron, 
when treated with hydrochloric acid, yields all its sulphur as hydrogen 
sulphide. Sometimes only one-half of the sulphur is obtained in that 
form, the remainder being evolved in other gaseous forms, which, 
however, are converted into hydrogen sulphide when passed through 
a red-hot glass tube. 

The best solvent for iron is a mixture of 2 parts of dilute hydro- 
chloric acid (1:2) and one part of dilute sulphuric acid (1 : 4). 

L. ve K. 


Estimation of Sulphur in Iron. By Wi.HeLm Scuutte (Chem. 
Centr., 1897, ii, 383; from Stahl und Kisen, 17, 489—493).—The 
author, in reply to Campredon (see preceding abstract), states that he is 
well aware of the fact that a considerable part of the sulphur is not 
evolved as hydrogen sulphide. The apparatus should be previously 
filled with carbonic anhydride and the gases passed through a 
combustion tube 15—20 em. long heated to dull redness. 

L. ve K. 


Estimation of Carbon, Nitrogen, and Halogens by means of 
Alkali Persulphates. By Hernricn Brunner (Chem. Centr., 1897, 
ii, 389 ; from Schweitz. Wochschr. Pharm., 35, 280—281).—The author 
has previously shown that organic carbon is completely oxidised by 
means of potassium persulphate mixed with potassium permanganate. 
The nitrogen is liberated as such, but in the presence of a sufficient 
amount of alkali, it is completely converted into ammonia. The pro- 
cess is also applicable to the estimation of the halogens ; chloral, for 
example, when heated with potassium persulphate, yields free chlorine 
which may be collected in an absorption apparatus containing potass- 
ium iodide solution. L. ve K. 


Estimation of Nitrogen in Manures. By Arruur Devarpa 
(Chem. Centr., 1897, ii, 64—65 ; from Osterr.-ungar. Zeit. Zucker-Ind., 
1897).—A quantity of the sample which should contain not more than 
0:4 gram of saltpetre is dissolved in 150 c.c. of water and 8 c.c. of 
aqueous potash of sp. gr.=1°3, and 1°5 grams of an aluminium alloy 
containing 59 per cent. Al, 39 of copper and 2 of zinc is added. The 
flask is at once connected with a suitable distillation apparatus, and 
after half an hour the ammonia is distilled off and titrated. To obtain 
the remainder of the nitrogen, 25 c.c. of strong sulphuric acid and half 
a gram of mercury are added and the process continued as in Kjeldahl’s 
method. L. ve K. 


Estimation of Phosphorus in Phosphides. By Lion Franck 
(Zeit. anal. Chem., 1898, 37, 173—176).—The following method was 
devised for the estimation of the phosphorus in aluminium phosphide, 
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a substance which is decomposed by water, acids, and alkalis, with 
evolution of hydrogen phosphide. A flask is fitted with a separating 
bulb, through which carbonic anhydride from a Kipp’s apparatus can 
be introduced. An evolution tube (carrying a Bunsen’s valve to pre- 
vent regurgitation) connects the flask with a series of three absorption 
vessels (Blum’s) containing respectively 20, 20, and 15 c.c. of hydro- 
chloric acid saturated with bromine. Having filled the whole appa- 
ratus with carbonic anhydride, the substance (0°3—0°4 gram), weighed 
in a stoppered tube, is introduced into the dry flask, and carbonic 
anhydride again passed through ; 50 c.c. of water, followed by 50 c.c. 
of dilute sulphuric acid (1:2), is then slowly dropped in. After half 
an hour’s repose, the contents of the flask are boiled for half an hour, 
and the last traces of gas are swept out by carbonic anhydride. The 
hydrogen phosphide is completely absorbed by the bromine, and oxi- 
dised to phosphoric acid, which, after evaporating the contents of the 
absorption vessels to dryness on the water bath, is estimated by the 
usual processes. A blank experiment is advisable for ascertaining 
the purity of the reagents. An attempt to substitute dilute nitric 
acid for the sulphuric acid resulted in a violent explosion. 
M. J.S. 


Estimation of Phosphorus in Steel and Iron. By LEopotp 
Scuneiwer (Chem. Centr., 1897, ii, 385 ; from Osterr. Zeit. Berg-Hiitt., 
45, 326—328).—This paper deals with the various modifications of 
the molybdate method. As the phosphorus is not completely oxidised 
by nitric acid alone, the oxidation must be completed with potassium 


permanganate, the excess of the latter being removed by oxalic or 
tartaric acid, or ferrous sulphate. The precipitation is best effected 
by means of a strongly acid solution, containing much ammonium 
nitrate ; and if time is no object, the operation is best carried out 
in the cold, so as to avoid precipitation of molybdic acid. The yellow 
precipitate may be very conveniently treated, according to Pinkener’s 
directions, namely, by gently igniting it, when it will contain 1°65 per 
cent. of phosphorus. The volumetric estimations based on the 
reduction of the molybdic acid are not recommended. Silicon does not 
interfere, but arsenic and tungstic acids should be first removed. 
L. DE K. 


Estimation of Small Amounts of Phosphoric Acid. By 
Avotr Jouies and Frizpricn Nevrata (Monatsh., 1898, 19, 5—15).— 
When the yellow precipitate obtained by the action of ammonium 
molybdate on a phosphate is dissolved in ammonia, and the solution 
evaporated, a white salt of the composition (NH,),P0,,5(NH,).Mo,0,, 
is obtained, which is characterised by giving delicate colour reactions 
with salts of the heavy metals, and a yellow colour with many 
organic acids, although not with hydroxy-acids. The authors 
propose the following method for the estimation of small amounts of 
phosphoric acid. The solution to be tested is first precipitated with 
ammonium molybdate, and the precipitate dissolved in ammonia, and 
evaporated ; the phosphoric acid is then determined by comparing the 
intensity of the bluish-green colour produced by ferrous sulphate, with 
that produced in a solution of phosphomolybdate containing a 
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known amount of phosphoric acid. By this reaction, as little as 
0:00004 gram P.O, can be detected in 20 c.c. of water. 

A second method is based on the fact that phosphoric acid gives only 
a yellow coloration with sodium or potassium molybdate, the intensity 
of which increases with the temperature. The following is the pro- 
cedure :—20 c.c. of the solution to be tested is placed in a test-tube, 
and, in a second tube, 20 ¢.c. of a solution in which the amount of 
phosphoric acid is known. A similar quantity of sodium molybdate is 
then added to each, and the colours compared. The reaction, which 
detects as little as 0°000025 gram P.O, in 20 c.c. of water in the cold, 
and 00000025 gram on warming, is not hindered by the presence of 
other inorganic salts. A. W. ©. 


Estimation of Boric Acid in Meat. By C. Fresenius and 
Grore Popp (Chem. Centr., 1897, ii, 69; from Zeit. dffentl. Chem., 8, 
188—190),—Ten grams of the chopped meat is triturated in a mortar 
with 40 to 80 grams of anhydrous sodium sulphate, and dried in the 
water oven ; the mass is then finely powdered, if necessary, with the 
addition of more sodium sulphate, introduced into a 300 c.c. Erlenmeyer 
flask, and 100 c.c. of methylic aleohol added. After standing for 12 
hours, the alcohol is distilled off ; 50 c.c. more methylic alcohol is 
poured on to the residue, and this is again distilled off. The 
distillate is finally made up with methylic alcohol to 150 c.c., and 50 c.c. 
of this is mixed with 50 c.c. of water and 50 c.c. of 50 per cent. glycerol 
solution containing phenolphthalein, and carefully neutralised with 


soda ; after thoroughly mixing the liquid, it is carefully titrated with 
N/20 soda solution, 1 ¢.c. of soda=0°0031 gram of crystallised boric 
acid. Another portion of the alcoholic distillate may be ignited, when, 
if boric acid be present, the characteristic green flame will be noticed. 
The exhausted meat may be incinerated, and the ash tested for 


borates. L. pe. K. 


Gas-Volumetric Estimation of Carbon in Iron and Steel. 
By Epuarp Donata and W. ExRENHOFER (Chem. Centr., 1897, ii, 
61—62 ; from Osterr. Zeit. Berg.-Hiitt, 45, 284—286).—The apparatus 
is a modification of the one recommended by Wiborgh. According 
to the supposed richness in carbon, 0°2 to 4 grams of the sample is 
treated with 10 times its weight of a saturated solution of copper 
sulphate, and the spongy mass is then oxidised by heating with 
sulphuric acid previously diluted with one-fifth of its bulk of water 
and a sufficiency of chromic acid. The volume of the gases given off 


is measured, and the carbonic anhydride found by absorption. 
L. pE K. 


Estimation of Carbonic Anhydride in the Air. By W: 
Lewascuew (Chem. Centr., 1897, ii, 67—68 ; from Hyg. Rundsch., ‘7, 
433—437).—The process is based on the same principle as the well- 
known Pettenkofer’s method, in so far as baryta-water is titrated with 
oxalic acid, before and after exposure to the sample of air. 

The baryta-water is contained in a 100 c.c. flask, fitted with a per- 
forated indiarubber cork closed by a glass rod. After removing the rod, 
the flask is inverted and its neck pushed intothe perforated indiarubber 
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cork fitted to a 6 litre flask, which has been previously filled with the 
suspected air by means of a pair of bellows. By reversing the flask, the 


baryta-water runs back into the small flask, and can be titrated. ™ 
- L. pE K. 


Colorimetric Estimation of the Denseness of Smoke. By P. 
FarrzscHe (Zeit. anal. Chem., 1898, 37, 92—94)—-A known volume 
of the flue gases (10—20 litres) is aspirated through a cotton wool 
filter. The latter, after using its cleaner portion for wiping out the 
tubes, is shaken vigorously with 200 c.c. of water in a stoppered 
bottle, and the greyish liquid is poured into a test tube 40—50 mm. 
in diameter. The depth of colour is then compared with a scale of 
paper discs tinted with Indian ink, which have been standardised once 
for all, by comparison with known weights of soot shaken up with 
water and cotton wool exactly as above. M. J. 8. 


Detection of Traces of [Normal] Alkali Carbonates in the 
Presence of an Excess of Acid Carbonate or of Borax. By 
Auex. Leys (J. pharm., 1897, [vi], 6, 440—442).—Large quantities of 
acid carbonates or of borax prevent the formation of a precipitate when 
an alkali carbonate is mixed with magnesium sulphate. A delicate 
test for small quantities of normal alkali carbonates in the presence 
of bicarbonates or borax is a saturated solution of calcium sulphate. 
Even traces of a normal carbonate give an immediate precipitate, 
whereas a pure bicarbonate gives a crystalline precipitate only after 
some time, and borax gives no precipitate. J.J.8. 


Analysis of Bar Copper. By Witnetm Hamper (Chem. Centr., 
1997, ii, 222—223, 391, 811—812;-from Berg.-Hiittenm. Zeit., 56, 
145—147, 201—203, 297—299).—A reply to Murmann (Abstr., 1897, 
li, 346), who objects to the author’s process for estimating oxygen in 
bar copper. 

Copper filings should be used, and these should be boiled for a few 
seconds in weak aqueous potash to dissolve any greasy matter present. 
The metal is then washed, first with water and subsequently with 
absolute alcohol. 

The author does not agree with Murmann, who has stated that 
foreign oxides are not so readily reduced by hydrogen as cuprous oxide. 
To estimate the latter, the metal foil is treated with excess of a 6 per 
cent. solution of silver nitrate, which dissolves the metallic copper 
completely, but only one-third of the cuprous oxide. The precipitate, 
consisting of metallic silver and basic copper nitrate, is then 
dissolved in dilute nitric acid, and the solution freed from silver by 
oon adding hydrochloric acid ; any copper is estimated in the 

rate, 

If it is desired to estimate the metallic copper directly, a large 
quantity, say 50 grams, of the sample may be taken, and the copper 
precipitated by electrolysis. It is, however, advisable to stop the 
current before the metal has been completely deposited ; the last por- 
tions of copper are then precipitated from the solution and weighed 
as sulphide, L. pE K. 


[Volumetric Estimation of Cerium.] By Ernst Hinrz (Zeit. 
anal. Chem., 1898, 37, 94—111).—See this vol., ii, 339. 
26 
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Assay of Nickel-Copper Alloys. By A.urrep RicHEe (Journ, 
Pharm. 1897, { vi }, 6, 300—303).—The nitric acid solution of the alloy 
is twice evaporated to dryness with a few drops of sulphuric acid, and 
the copper estimated by the usual electrolytic method. The solution from 
which the copper has been deposited is then treated with an excess of 
ammonia and the nickel deposited electrolytically by the aid of three 
Daniell’s cells. J.d.8. 


Electrolytic Estimation of Manganese and the Separation 

of Iron from Manganese, By Friepricn Karpren (Zeit. anorg. 
*hem., 1898, 16, 268—283).—A dense deposit of manganese peroxide 
which is not easily separated from the electrode, is obtained by adding 
acetone to the electrolyte. The manganese sulphate solution, contained 
in a platinum dish, is maintained at 50—55°, great care being taken 
that the dish is evenly heated and that the temperature remains con- 
stant: with a current of 0°7 to 1:2 ampéres and a potential difference of 
4—4°'25 volts, from 0°15 to 16 grams of manganese peroxide 
is deposited in 2 to 5} hours. To obtain a good deposit requires the 
addition of 1°5 to 10 grams of acetone, according to the amount of 
manganese present. About.150c.c. of manganese solution is employed, 
and during the electrolysis the volume must be kept constant by 
allowing water to drop into the platinum dish from a dropping funnel. 
The deposit of manganese peroxide is washed without breaking the 
current, dried at 150 to 180°, and weighed as anhydrous peroxide. 
The results which the author obtained are accurate. 

The estimation of iron in the presence of manganese is most 
advantageously carried out as follows. The solution of iron and 
manganese sulphates is poured into a boiling solution of sodium pyro- 
phosphate, employing about 12 grams of the pyrophosphate for about 
0°15 gram of iron ; after a clear solution is obtained, 3 to 4 drops of 
phosphoric acid are added, and if this causes a turbidity, sodium pyro- 
phosphate is added until the solution becomes clear. During the 
electrolysis, the solution is kept at 30—40°, and, with a current of 
1:8 to 2°5 ampéres, the electrolysis is complete in 8—9 hours. The 
deposit of metallic iron, which adheres well to the platinum dish, is 
washed without breaking the current, and afterwards washed with 
absolute alcohol and dried at a low temperature. The results are fairly 
accurate, being about 0°15 per cent. too low. E. C. RB. 


Estimation of Hydrogen Cyanide in Ethereal Oil of Bitter 
Almonds. By F. Dierze and by Anton (Zeit. anal. Chem.. 1898, 
37, 204; from Zeit. Allegem. dsterr Apoth.-Vereins, 50, 942)— According 
to Dietze, Oleum wmygdalarum aethereum should contain between 1° 
and 2 per cent of hydrocyanic acid. Anton gives the following modi- 
fication of Vielhaber’s method :—2 grams of the substance is mixed 
with 10 grams of magnesium hydroxide, 10 c.c._of water, and a few 
drops of potassium chromate solution, and is titrated with N/10 silver 


nitrate, exactly like a chloride. 1 c.c.=0-0027 gram of HON. “ 
M. J. 5. 


Volumetric Estimation of Zinc and Manganese. By GrorGE 
C. Stong and D. A. van IneEn, and by Epmunp H. Mixer and JouN 
A. Matuews (J.Amer. Chem. Soc., 1897, 19, 542—547 and 547—558). 
See this vol., i. 347, 348. 
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Estimation of Phenols in Ethereal Oils. By Epwarp KREMERS 
and OswaLp ScHreInER (Chem. Centr., 1897, ii, 147—148; from 
Pharm. Rev.)—To estimate thymol, the following process is recom- 
mended. A known weight of the sample is mixed in a glass-stoppered 
burette with an equal volume of light petroleum, and after carefully 
noting the volume, it is agitated with 5 per cent. aqueous potash and 
the alkaline layer is drawn off into a graduated 10 c.c. measure, the 
operation being repeated several times until no further diminution of 
the oily layer takes place. To make sure that all the thymol has been 
removed, a drop of the oil is dissolved in 20 drops of chloroform and 
gently warmed with a small piece of sodium hydroxide. If thymol is 
present, the liquid turns red. 

The alkaline liquid is then made up to a definite bulk, and the thy- 
mol titrated in an aliquot part with N/10 iodine solution in the 
usual manner ; it appears that the results obtained by titration are 
about 3 per cent. lower than the decrease in volume. Other phenolic 
compounds are similarly estimated. L. pe K. 


Discrimination of Guaiacol and Creosote. By S. VREVEN 
(Zeit. anal. Chem., 1898, 37, 132; from Mon. Pharm., 1896, 549).— 
To a drop of the liquid in a test-tube 2—3 drops of ether and one or 
two drops of concentrated nitric and hydrochloric acids are added, 
= the mixture is shaken, when it acquires a brownish-red 
colour. 

On spontaneous evaporation of the ether, guaiacol yields needle- 
shaped crystals, whilst creosote produces only oily drops. Phenol 
gives a similar reaction, but the crystals are easily distinguished from 
those of guaiacol. M. J. 8. 


New Method of Estimating Sugar. By Kart B. Leumann 
(Chem. Centr., 1897, ii, 233; from Pharm. Post., 30, 331).—A méa- 
sured quantity of Fehling’s solution containing a known weight of 
copper is mixed with a known volume of sugar solution and boiled 
until the reduction is complete. The liquid is then made up to a 
definite bulk, and when the cuprous oxide has subsided, an aliquot 
part of the liquid is pipetted off. 

After adding a slight excess of sulphuric acid, the excess of copper 
is titrated in the well-known way with potassium iodide and sodium 
thiosulphate, using starch as indicator. L. ve K. 


Technical Estimation of Invert-Sugar by Pe&ka’s Method. 
By K. AnpruiK (Chem. Centr., 1897, ii, 393—394; from Zeit. Zuck. 
Ind. Béhm., 21, 569—583).—The solution is clarified with basic lead 
acetate, the excess of lead removed with sodium sulphate or phosphate, 
the filtrate examined polarimetrically, and then diluted to such an ex- 
tent that 100 c.c. contain 2°5 grams of sucrose. The liquid is then 
treated for invert-sugar by means of Peska’s ammoniacal copper 
solution. Tables and curves are given in the original paper. 

L, DE K. 
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Estimation of Sugar and the Polarimetric Examination of 
Sweet Wines. By Arrnur Borntricer (Zeit. anal. Chem., 1898, 
37, 145—172).—The wine is accurately neutralised with an alkali 
hydroxide, at first in the cold, but heating as the end is approached, 
then evaporated on the water bath to about half its volume (but not 
to a syrup); decolorised, after cooling, with a “ moderate” amount 
of basic lead acetate (the meaning of which seems to be that the excess 
should be as small as possible), made up to its original volume, and 
filtered through dry paper. After not less than 12 hours, the liquid, 
which must be neutral or feebly acid, is fit for both optical examina- 
tion and titration by the Fehling-Soxhlet method. To detect and 
estimate saccharose, the wine, mixed with one-tenth of its volume of 
hydrochloric acid of sp. gr. = 11, is heated for 15 minutes at 65—70°, 
then neutralised and treated as before, the presence of saccharose 
being indicated by an increase of levorotation, and its amount calcu- 
lated from the increase in the reducing power. In justification of the 
above mode of procedure, the author has investigated the influence of 
the several operations and conditions (compare this vol., ii, 264), and 
shows, both from his own experiments and those of others, (1) that 
both dextrose and levulose undergo a transient diminution of rotatory 
power when their solutions are evaporated or even heated ; (2) that 
whilst the presence of basic lead acetate diverts the optical rotation of 
invert-sugar towards the right, neutral or acid lead solutions are 
absolutely without influence ; (3) that the volume of the lead precipi- 
tate may be neglected without sensible error, or, at most, only com- 
pensates for the precipitation of a trace of invert-sugar by the basic 
lead acetate; (4) that the optical and chemical properties of invert- 
sugar are not affected by prolonged contact with normal lead acetate ; 
(5) that no error results from the limited evaporation of the neutralised 
wine; (6) that the presence of much levorotatory sugar does not 
prevent the detection of small quantities of saccharose ; (7) that the 
removal of the alcohol by evaporation is essential; (8) that preci- 
pitation of the excess of lead by sodium carbonate, as prescribed in the 
official German and Italian methods, is a source of error, since the 
rotation of an invert-sugar solution is increased by the presence of 


soda; sodium sulphate and phosphate seem free from this objection. 
M. J.8. 


Detection of Carbohydrates. By B. Ssotuema (Chem. Zeit., 
1897, 21, 739).—The reagents consist of a 10 per cent. solution of 
cupric sulphate to which an excess of ammonia has been added just 
sufficient to redissolve the precipitate, and a 5 per cent. solution of 
cupric acetate containing a little free acetic acid which has been treated 
with ammonia in the same way as the sulphate. Twoc.c. of the sugar 
solution is mixed with 0°5 ¢.c. of the reagent. The sulphate solution 
is a delicate test for glucose, yielding a voluminous precipitate with a 
solution containing 0°5 per cent. or even less of this sugar; for the 
detection of levulose, the acetate should beemployed. The presence of 
saccharose does not interfere. Lactose and galactose also give insol- 
uble copper compounds ; to detect galactose, the acetate solution should 
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be used, as the sulphate is not very suitable for either lactose or galac- 
tose. Excess of ammonia interferes with the lactose reaction more than 
it does with the hexoses. The author has not yet tried the behaviour 


of mannose and maltose towards ammoniacal copper solutions. 
L. pE K. 


Methods of Estimating the Quality of Flour. By VicTor 
Veproo1 (Zeit. anal. Chem., 1898, 37, 87 —92).—In 1893 (Zeit. angw. 
Chem., 691) the author proposed to distinguish the different grades of 
flour by the estimation of the ash, on the ground that the larger the 
amount of bran in the flour the higher will be the percentage of ash ; 
and the following limits were laid down. 

No. 0 1 2 3 4 5 6 7 8 
Limits of percentage 0°24 0°35 0°40 0°44 0°53 O61 O71 1°17 1°81 
of ash. 0°34 0°39 0°43 0°52 0°60 0°70 1°16 1°80 38°15 
To this it was objected by Cerkez (ibid., 1895, 663) that the method 
would operate prejudicially against millsemploying mill-stones, since the 
introduction of a few hundredths per cent. of mineral matter abraded 
from the stones would suffice to lower the apparent quality of the flour 
by several grades, and it was proposed to adopt the percentage of oil 
as the criterion of quality, the limits laid down being as follows. 
No. . 0 1 2 3 4 5 6 7 8 
Limits of percentage 0°60 0°96 1°06 1°16 1°26 1°46 1°63 1°85 2°51 
of oil. 0°95 1°05 1°15 1°25 1°45 1°62 1°84 2°50 3°45 

The author has now estimated both the oil and ash in 56 samples of 
flour from mills employing both steel rollers and mill-stones, and has 
compared the grades indicated by the determinations, with those 
assigned by the millers on the basis of eye estimations. The latter 
agree with Cerkez’s numbers in only 19 cases, whilst in 40 cases they 
agree with the numbers deduced from the ash determinations. Where 
differences exist, they are of greater magnitude with the former method 
than with the latter, and the fact that the ash method, when it differs 
from the eye estimation, usually assigns the higher value to the flour 
is a proof that the objection advanced by Cerkez is groundless. The 
ash estimations were all made by incinerating 5 grams of flour in 
porcelain crucibles in a muffle heated by gas. M. J. 8. 

Detection of Chloral Hydrate in Urine. By Vicror Ku tiscu 
(Chem. Centr., 1897, ii, 391—392 ; from Pharm. Post, 30, 303.)—The 
urine passed in 24 hours is evaporated to a small bulk, acidified with 
dilute sulphuric acid, and agitated three times in succession with 100 
c.c. of a mixture composed of 2 parts of ether and 1 part of alcohol ; 
the ether is then evaporated and the residue distilled with 100 c.c. of 
hydrochloric acid, sp. gr. = 1°06, or of sulphuric acid, sp. gr.=1:1. The 
products of decomposition of any chloral administered and passed into 
the urine then yield furfuraldehyde, which is readily detected by a test 
paper impregnated with a solution of xylidine, or aniline, in (50 per 
cent.) acetic acid. An estimation may be attempted by converting it 
into furfuramide. L. DE K. 

Detection of Acetone in Urine. By A. Matuat (J. Pharm., 

1897, [vi], 6, 296—298).—The author finds that urines which do not 

give the iodoform test for acetone previously described (Ann. Méd. 
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Thermale, 1886), give the reaction when they have been distilled. It 
is therefore recommended to always distil over one-fourth of the sample 
of urine and to test the distillate, after the removal of alcohol, if this 
is present, by the iodoform test, J.J.8, 


Volumetric Estimation of Acetone in Urine. By M. Marr 
(Chem. Centr., 1897, ii, 232—233 ; from Rép de Pharm., 1897, 197).— 
Fifty c.c. of the urine is mixed with 1 ¢.c. of phosphoric acid and distilled 
until 20 ¢.c. has passed over ; 5 ¢.c. of the distillate is then mixed in a 
250 c.c. flask with 30 c.c. of soda solution and 25 c.c. of iodine solution, 
and allowed to remain for 25 minutes; a blank experiment is started 
at the same time, using water instead of urine. Both the liquids are 
now acidified with 30 c.c. of dilute sulphuric acid (1:10), and titrated 
with N/10 solution of sodium thiosulphate, using 5 c.c. of a 2 per cent. 
starch solution as indicator. The difference between the two titrations 
multiplied by 0:001214 represents the amount of acetone. 

The iodine solution is prepared by dissolving 25 grams of iodine and 
50 grams of potassium iodide and making up to 1 litre; the soda 
contains 80 grams of sodium hydroxide per litre. L. vE K. 


Application of the Carvoxime Method for Estimating 
Carvone in Adulterated Oil of Spearmint. By Epwarp Kremers 
and OswALD ScuREINER (Chem. Centr., 1897, ii, 146 ; from Pharm. Rev., 
1896).—A sample of oil of spearmint adulterated with 33°33 per cent. 
of cedar-wood oil and 16°66 per cent. of gurjun balsam would still 
fulfil the requirements of the American pharmacopoeia as regards 
density and polarisation. The percentage of carvone, which in pure oil 
of spearmint should amount to 56°4 per cent., is, however, reduced to 
28°2 per cent. To estimate this carvone, 10 grams of the sample is 
treated with hydroxylamine, the volatile compounds are driven off in 
a current of steam, and the residual carvoxime is collected, dried, and 
weighed. L. DE K. 


|Hopkins’ Method of Estimating Uric Acid.] By Gorrrriep 

von Rirrer (Zeit. physiol. Chem., 1898, 24, 410—411).—A reply to 

some strictures passed on the author’s work by Folin (this vol., ii, 196). 
W. D. H. 


Estimation of Fat in Milk and Milk Products. By Arrnur 
Devarpa (Chem. Centr., 1897, ii, 151; from Osterr ung. Zeit. Zucker- 
Ind, ti. Land, 1897).—The author recommends the processes devised by 
Soxhlet and Gerber; the refractometric process of Wollny has not 
yet been sufliciently tried. To preserve milk for analytical purposes 
the addition of potassium dichromate or formaldehyde is recommended. 

L. ve K. 


Characteristic Reaction of Cotton-Seed Oil. By Grorcrs 
Hapuen (J. Pharm., 1897, [vi], 6, 390—392).—Equal volumes (about 
1—3 c.c. of each) of the oil under examination, of amylic alcohol, and 
of carbon bisulphide containing 1 per cent. of free sulphur, are placed 
in a tube, and the whole then heated in a boiling solution of sodium 
chloride for 10—15 minutes. If cotton-seed oil is present, a red or 
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orange coloration is developed ; if no coloration is formed, another c.c. 
of the carbon bisulphide solution is added, and the mixture again 


warmed. J.d3.58. 


Detection of Tallow in Lard. By Marutas Baud (Chem. Centr., 
1897, ii, 392; from Zeit. Nahr. Hyg., &c., 11, 193—197).—About 
60 grams of the melted fat is introduced into the 150 c.c. pear-shaped 
bulb of a specially-constructed apparatus, and after being allowed to 
cool for an hour and a half, is placed in ice for another hour. Pure 
lard absorbs no air, but when even small quantities of tallow are 
present, a considerable amount of air is absorbed, pure tallow taking 
up as much as 6°5—-8°8 c.c. of air per 100 grams. On dissolving the 
fat in 100 c.c,-of chloroform, the air is liberated, and may be collected 
in the special burette. It has not yet been determined as to whether 
the method can be made quantitative. L. pr K. 


Detection of ‘‘Saccharin” in Wines. By Giutio Morpurco 
(Chem. Centr., 1897, ii, 531 ; from Giorn. di Farm. di Trieste, 1896, 1, 
357).—The “saccharin” now occurring in commerce is not identical 
with the product sold some years ago, and does not give its reactions. 
To detect its presence in wine, 400 c.c. of the sample, after being mixed 
with tale and clean sand, is dried on the water bath, and the powdered 
residue extracted with 100 c.c. of a mixture of ether and light petrol- 
eum, 3 c.c. of phosphoric acid being added. The residue left on 
evaporating the ether is cautiously dissolved in aqueous soda, and the 
“ saccharin ”’ is then detected by its taste. L. DE K. 


Estimation of Xanthine Bases in Urine. By Rosert Fiatow 
and ALBERT ReirzenstTeIn (Chem. Centr., 1897, ii, 145—146; from 
Deutsch. Med. Wochschr., 23, 354—357).—The authors state that if 
Salkowski’s silver process gives correct results, the Kriiger-Wulff 
copper method must be rejected, as this gives about seven times more 
xanthine bases than the other. L. pE K. 


Separation of Strychnine from Brucine. By G. Sanpor (Zeit. 
anal. Chem., 1898, 37, 132; from Apoth.-Zeit., 1897, No. 2).—The 
mixture of alkaloids (0°2 gram) is warmed with just enough 10 per cent. 
sulphuric acid to dissolve it, and, after cooling, is treated with a solu- 
tion of 2 grams of potassium permanganate in 100 c.c. of 10 per cent. 
sulphuric acid until just coloured; the brucine alone is thereby des- 
troyed. The liquid is then made alkaline with ammonia, and shaken 
with a mixture of 20 grams of chloroform and 30 grams of ether ; the 


filtered chloroform-ether solution leaves the strychnine on evaporation. 
M. J.5. 


Estimation of Caffeine in Coffee. By Arraur Forster and 
Rupotr RrecHELMANN (Chem. Centr., 1897, ii, 436 ; from Zeit. dffentl. 
Chem., 8, 235—236).—A reply to Juckenack and Hilger. When 
extracting an aqueous solution of caffeine with chloroform, there is no 
real need for adding aqueous soda, but the authors find that the chloro- 
form layer separates more readily in the presence of soda; the latter 
has no decomposing action on caffeine. L. pe K. 
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Estimation of Urea by means of Formaldehyde. By Cari 
Gotpscumipt (Chem. Zeit., 1897, 21, 586).—Thoms having tried the 
author’s process of estimating urea by means of formaldehyde in an 
acid solution, concludes that it is impracticable. His analysis points 
to the condensation product being methyleneurea. 

The author states that, on repeating his analysis, he has obtained 
the same results as before, and that Thoms’ result is untrustworthy. 

L. DE K. 


Estimation of Tannin by means of Hide Powder. By Jouy 
H. Yocum (J. Soc. Chem. Ind., 1897, 16, 419—420).—To secure 
results which are both uniform and in accord with the practical 
application of the materials to the production of leather, the following 
precautions are desirable. The hide should be freed from readily 
soluble substances by washing immediately before adding it to the 
tannin solution, a correction being made for the dilution caused by 
the adhering water. A mechanical means of shaking completes the 
tanning operation before there is time for the production of more 
soluble hide. The empirical method of filtration gives comparable 
results for the soluble solids and the adoption of 20° as the tempera- 
ture for filtration removes a source of error. The filtrate must be 
tested for tannin and soluble hide; for the latter, a solution of 
tannin is a delicate reagent, whilst for the former, a solution of gelatin 
in dilute alcohol is more sensitive than an aqueous solution. To prepare 
this, 5 grams of gelatin is dissolved in 100 c.c. of warm water, 40 c.c. 
of 90 per cent. alcohol is added, and the precipitate is filtered ata 
temperature a few degrees below that of the atmosphere. It is of 
great importance that uniform quantities of hide, and solutions of 
uniform density should be employed in the estimations. The most 
serious cause of discordance is that different preparations of hide 
powder do not give the same result. M. J.8. 


Formation of Hzematin Crystals. By Casimir Srrzyzowski, 
Chem. Centr., 1897, i, 295—296 ; from Pharm. Post., 30, 2—4).—In 
the production of Teichmann’s hemin crystals, sodium chloride may 
be replaced by sodium bromide or iodide. The hydrobromide and the 
hydriodide crystals have the same form as the hydrochloride but are 
darker coloured, being nut-brown and brownish-black respectively. 
As it seemed possible that the sodium chloride present in the blood 
might have taken part in the production of the crystals, the experi- 
ments were repeated with pure hematin ; the same results were 
obtained. 

The employment of sodium iodide is recommended for forensic 
purposes, as, owing to the darker colour of the crystals, as little as 
0°000025 gram of fresh blood can be detected. N. H. J. M. 
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Atomic Refraction of Fluorine. By Fripiric Swarts ((Chem. 
Centr., 1897, ii, 1042—1043 ; from Bull. Acad. roy. Belgique, 1897, 
[iii], 34, 293—307).—Using the Lorenz formula and Conrady’s values 
for the atomic refractions of carbon, hydrogen, and oxygen, the author 
has calculated the atomic refractions of fluorine, chlorine, and bromine 
in saturated and unsaturated compounds. The values obtained were, 
for chlorine, 5-9028 in saturated, and 6-001 in unsaturated compounds ; 
for bromine, 8°762 in saturated, and 8°759 in unsaturated compounds ; 
for fluorine, 1:082 in saturated, and 0°775 in unsaturated compounds. 
The difference between the two values is therefore far more pronounced 
with fluorine than with either chlorine or bromine. A possible ex- 
planation of this is, that fluorine in unsaturated compounds behaves as 
a polyvalent element, and that in those compounds the carbon atoms 
are no longer doubly linked. If this is the case, the true atomic re- 
fraction of fluorine in these compounds is 0°775 plus the value for the 
double linking, 1°707, and therefore 2°482. The atomic refraction of 
fluorine in saturated compounds is about equal to that of hydrogen, 
1051. If the double linking is present in the unsaturated fluorine 
compounds, in these fluorine has the smallest atomic refraction of any 
known element. This is in keeping with the fact that fluorine has also 
the smallest atomic volume. H. C. 


Rotatory Power of Polymerised Compounds. By MArcgL1Lin 
P. E. BertHEtor (Compt. rend., 1897, 125, 822).—In connection with 
the researches of Guye and Aston, the author calls attention to his 
early researches on the rotatory power of isoterebenthene ([a],= 
-10°0°) and metaterebenthene ({ a], = —3°3°) (Ann. Chim. Phys., 
1853, [iii], 39, 16), and styrene ({a])>= —3°4°) and metastyrene 
([a]p>= — 22°) (Abstr., 1878, 296). C. H. B. 


Flame Spectrum of Carbonic Oxide. By W. Nort Harrizy 
(Proc. Roy. Soc., 1897,61, 217—219).—In the flame spectrum of carbonic 
oxide previously examined by the author (Phil. Trans., 1895, 185, A, 
176), faint lines were observed, coincident with the edges of carbon 
bands present in the flame of coal gas. Since these might have been 
due to carbonaceous dust, or to traces of volatile hydrocarbons, the 
spectrum obtained under conditions which exclude the presence of 
such impurities has been examined, using a narrower slit than formerly, 
to ensure better definition. Whilst no carbon bands or lines were 
photographed, two groups of lines of the watci-vapour spectrum 
(Liveing and Dewar, Phil. Z7rans., 179, 27) were observed, which 
were identified by comparing them with those obtained from the flame 
of an oxy-hydrogen blow-pipe. The same lines were also visible when 
both the oxygen and carbonic oxide had been carefully dried, although 
not present in the original photograph of the carbonic oxide spectrum 
(Joc. cit.). In the latter case, their invisibility was probably due to the 
lack of definition caused by the wider slit. ‘The lines probably owe 
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their origin to the moisture of the atmosphere ; their presence is, 
possibly, a confirmation of Dixon’s observation (Trans., 1886, 94), 
that dry carbonic oxide will not burn in dry air, although Smithells 
(Trans., 1894, 610) states that it will burn if previously heated. 

Since the relative intensities of the two groups of lines are not the 
same as in Liveing and Dewar’s photographs, it is possible that they 
belong to the spectra of two different substances, one of which is 
possibly an oxide of nitrogen. — W. A. D. 


Spectrochemistry of Nitrogen. VI. Oxygen Compounds of 
Nitrogen. By Jutius W. Broun (Zeit. physikal. Chem., 1898, 25, 
577—650).—The spectrometric constants of the group -NO, do not 
differ to any appreciable extent in the alkylic nitrates and nitric acid, 
whilst, further, the values for NO,, obtained by comparison of the 
nitrates with the alcohols also agree, so that the constitution of these 
compounds must be regarded as similar to that of nitric acid. The 
value of the NO,-group further agrees with that of the same group 
in the alkylic nitrites, but is considerably greater than in the nitro- 
compounds. Concordant values for the N,O,-group are obtained from 
the primary and secondary nitramines and the substituted nitro- 
urethanes, so that the author concludes that even if the group N,0, 
is not identical in structure in the three classes of compounds, yet 
there can be no saturation difference, and similar results also hold for 
the NO,-group. ‘The nitroso-compounds are next examined, and the 
spectrometric constants for the NO and N,O-groups determined for a 
number of nitrosamines ; the values obtained agree well among then- 
selves, but the results for NO do not agree with those obtained from 
the nitrites, probably owing to the influence of the oxygen in the 
latter compounds. In the hydrazines, although the values for N, 
differ considerably, yet those of the primary nitrogen alone agree 
well in all the compounds, being equal to the constants obtained for 
the nitrogen of hydroxylamine and ammonia. The refraction of the 
N, group in the diazo-compounds is 8°41, or about 3°4 higher than 
that of the-same group in the primary hydrazines, whilst the re- 
fraction for N, in diazobenzeneimide is 10°37, that is, again 3°4 higher 
than that of three hydrazine nitrogens, so that the diazo-nitrogens 
have an undoubtedly higher value than those of hydrazine, the differ- 
ence being considerably greater than that due to an ethylenic linking. 
The author then considers the bearing of these results on the question 
of the constitution of the various compounds, In azoxybenzene, the 
value for the N,O-group is 11-9, whilst that calculated on the assump- 
tion of a single linking between the nitrogen atoms is 7:5, so that 
azoxybenzene must be regarded as a compound of the diazo-structure 

- NPh _ Ph'N:N-Ph 

] : 
with the formula Oth or i 
author considers that nitrosoethylurethane and its homologues are ana- 


logous in structure to the diazo-compounds, the formula BSN<oor 


For similar reasons, the 


being suggested. The constants obtained for nitrous oxide and free 
nitrogen do not lead, however, to any definite structural formule. 
The constitution of the nitramines is discussed at considerable length, 
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various suggested formulz are considered, that which is best in accord 


with the chemical and physical properties being ptm. The 


comparison of the nitrites with the nitro-paraffins leads to the formulz 
RO-N:O and RNCY for these classes of compounds, the metallic 


nitrite possessing a constitution similar to that of the alkylic compounds. 
The formation of a nitro-paraffin from silver nitrite is hence explained, 


thus : AgO-N:0 + Mel = AgO"NMe-O-I= Agl + Me-N<P? As the re- 
fraction of the NO,-group in the nitric acid and the nitrates differs 
from that in nitro-compounds, the group NO is absent in the 


nitrates, and as the complex O—N—O should, on account of the two 
doubly-linked oxygens and a quinquivalent nitrogen, possess a much 
higher value than that actually found, the author concludes that this 
group is also absent, and that the formula best in accord with the 
spectrometric values is *O*O-N:O, and the formation of nitro-compounds 
from nitric acid is explained on this assumption. The author further 
suggests that in nitric acid itself the union of the atoms is not rigid, 
so that the hydrogen is united with different oxygens in turn (Abstr., 
1897, ii, 297). L. M. J. 


Electromotive Behaviour of Chromium. By WILHELM Hirrorr 
(Zeit. physikal. Chem., 1898, 25, 729—749).—In dilute halogen acids 
or sulphuric acid, chromium dissolves on the application of heat with 
the formation of chromous compounds ; nitric, chloric, chromic, phos- 
phoric, citric, tartaric, formic, and acetic acids; caustic potash and 
caustic soda have, however, no action either hot- or cold. In its 
electrical properties it was found to be electronegative, not only to 
zinc, but also to cadmium, iron, nickel, copper, mercury, and silver, 
and is inactive in salt solutions of these metals except in that it 
reduces mercuric ot cupric to mercurous or cuprous salts. When em- 
ployed as anode in solutions in which it is indifferent, it was found to 
become covered with a yellow film of chromic acid, and the loss of 
weight of the anode was found to correspond with the production of 
sexavalent chromium ions ; this occurs even in solutions of hydrogen 
chloride in which chromium ordinarily dissolves with the formation of 
chromous salts. This may be due either to the decomposition of the 
water by the anion and subsequent formation of chromic acid from 
the liberated oxygen, or to the formation of a compound of sexavalent 
chromium with the anion and the decomposition of this compound by 
water ; no such compound, however, is actually known to exist. In solu- 
tions of potassium thiocyanateor of aniodide, the chromium anode experi- 
ences. no loss. A chain of the type, Cr | KCl | NaNO, | AgNO, | Ag, 
gave no electromotive force at 5°, and the same result obtained when 
a dilute acid was used in place of the potassium chloride solution ; 
when measured against 2 Daniells cells, an E.M.F. of 0°4D was 
obtained. When the acid employed, however, was sufficiently strong 
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to cause dissolution of the chromium and evolution of hydrogen, an 
E.M.F. of 1:056 volts was found. When the metal was used for 
the electrolysis of melted potassium chloride or zinc chloride, totally 
different results were obtained, and the loss of weight of the anode 
proved that bivalent chromium ions were produced, and similar 
results were also found in solutions at 100°, of the halogen acids, 
of potassium chloride, cyanide, bromide, or iodide, of barium chloride or 
ammonium chloride, and in solutions of zinc or magnesium chloride at 
higher temperatures. In solutions of the salts of easily reducible 
metals, such as cadmium or copper, the chromium was still found to pro- 
duce sexavalent ions. Corresponding with this change in the activity of 
the chromium, a change was also found in E.M.F. of the cell previously 
examined, the value of 1°05 volts being reached at 100°, when such a 
cell forms a constant galvanic element. In melted oxygen salts or 
in oxygen acids at 100°, sexavalent ions were still found to exist, so 
that the E.M.F. of a cellof the type Cr | SO,K, | NaNO, | NO,Ag | Ag 
remains practically constant when raised to 100°. By the use of 
alcoholic solutions of zinc chloride, the tervalent ions were also ob- 
tained. The inactivity of the chromium is compared with the passive 
state of iron, but the author considers that the explanation assigned 
to the latter phenomenon, namely, the formation of a film of oxide, 
cannot apply to the former case. L. M. J. 


Electromotive Behaviour of Cadmium Amalgams of Different 
Composition. By Wituetm Jazcer (Ann. Phys. Chem., 1898, [ii], 64, 
106—110).—As cadmium cells are employed in place of zinc cells as 
standards in E.M.F. measurements, it is of importance to ascertain 
in how far their behaviour depends on the composition of the cadmium 
amalgam they contain. Direct measurements show that amalgams 
containing from 5 to 15 per cent. of cadmium exercise the same influence 
on the E.M.F., as this is not found to vary within one-hundredth of 
a millivolt. Amalgams containing more than 15 per cent. of cadmium 
do not give constant results, the E.M.F. rising gradually to that 
given by cadmium alone. An amalgamated cadmium rod is at first 
found to give the value obtained for the weak amalgams, but in a short 
time the E.M.F. rises in the direction of that of pure cadmium. This 


is evidently due to the diffusion of the mercury into the cadmium. 
H. C. 


Electrolysis of Hydrochloric Acid and Cathodic Formation 
of Lead. By Frirz Haser (Zeit. anorg. Chem., 1898, 16, 
438—449).— Electrolysis of hydrochloric acid with platinum or platin- 
iridium electrodes is found to result in an attack of the platinum at 
ordinary temperature when the acid is concentrated, but the platinum 
remains unaffected when the concentration is below 30 per cent. HCl. 
Platiniridium containing 10 per cent. of iridium is hardly attacked at all 
by the concentrated acid, and if the alloy contains 20 per cent. of iridium 
it remains unaffected. At the boiling point, an 11 per cent. acid 
solution attacks the platinum as vigorously as a 36 per cent. solution 
at the ordinary temperature, but an 8 per cent. solution leaves the plati- 
num intact. During the course of the electrolysis, a deposition of 
platinum on the cathode is observed, but this is not due to transference 
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of platinum from the anode to the cathode, as the cathode loses in 
weight. It is probably due to mechanical action and in some way 
connected with the absorption of gases by the platinum. Lead is found 
to behave .in a similar manner, so that formation of a layer of spongy 
lead on the cathode can be obtained by the electrolysis of sulphuric 
acid with lead electrodes. H. C. 


Electrolysis of Hydrochloric Acid. II. By Frirz Haper and 
S. GrinBera (Zeit. anorg. Chem., 1898, 16, 329—361. Compare this 
vol., ii, 215).—In continuing their investigation of the electrolysis 
of hydrochloric acid, the authors have made experiments with acid to 
which either sodium hydroxide or magnesia had been added in sufficient 
quantity to effect a neutralisation of two-thirds of the acid ; they have 
also carried out investigations with the pure dilute acid at 100°. The 
presence of sodium hydroxide or magnesia has little effect on the 
evolution of oxygen from the dilute acid. Heating the acid brings 
about a most marked increase in the evolution of oxygen, which was 
found in one case to constitute 88-2 per cent. of the gas from the anode. 
The amount of chloric acid formed is, however, decreased to mere 
traces, unless the acid is largely diluted with water. Perchloric acid 
is also found in very small quantity. A full theoretical disscussion is 
given by one of the authors. (F. H.). H. C. 


Migration Constants of Zinc and Cadmium Salts in very 
Dilute Solutions. By Gorrrriep Kimme.t (Ann. Phys. Chem., 1898, 
[ii], 64, 655—679).—The author finds that limiting values for the 
migration constants of zinc and cadmium salts can be directly deter- 
mined with the haloid compounds when the dilution is 735 to sje 
normal, and that these values are in keeping with the Kohlrausch law. 
The sulphates, however, appear to contain complex ions of the character 
8,0ZnSO,, and therefore do not give results consistent with the 
Kohlrausch law in these dilutions. Combining his results with the 
conductivity determinations of Wershofen and Kohlrausch, the author 
gives the following apparent rates of transference U and V for the 
positive and negative ions respectively, the concentrations, c, being given 
in equivalents per litre. 


4CdCl,. 4CdBrp. 4Cdl,. 4ZnCly. 


| 
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H. C, 


Electrostenolysis. By Atrrep CorHn (Zeit. physikal. Chem., 
1898, 25, 651—656).—From the law that when two dielectrics are in 
contact, that with the higher dielectric constant becomes positive to the 
other, it follows that water, owing to its very high constant, becomes 
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positive to the walls of the containing vessel, and hence the metallic 
ions form a layer on the wall and the acid ions the corresponding film 
of the ‘double layer.’ The quantity of metal so precipitated is too 
small to be visible, but in the case of a layer so formed in a crack in 
the partition separating two similar solutions containing electrodes, 
the quantity may be increased if the addition at the cathodic end 
exceeds that dissolved at the anodic end, in which case Braun’s 
“electrostenolysis”’ (Abstr., 1891, 393) will occur. This happens: 
(1) when the negative radicle does not act on the precipitated metal ; 
(2) when insoluble compounds, usually peroxides, form at the anode; 
(3) when the negative ion reacts with the solution to form salts of a 
higher oxide ; and the author points out that all the cases of electro- 
stenolysis observed by Braun are due to one or other of these causes. 
L. M. J. 

Determination of the Conductivity of Liquids in Thin 
Layers. By G. B. Bryan (Phil. Mag., 1898; [v], 45, 253—272).— 
According to Koller( Wien. Ber.,1889,98, iia, 201),thespecific conductivity 
of certain liquids decreases as the thickness decreases. By careful 
repetition of Koller’s experiments with new and improved apparatus, 
the author has been able to prove that for dilute solutions, alcohol 
and aniline, the conductivity is the same for all thicknesses within the 
limits of the experiments. It has been found that the great differ- 
ences obtained by Koller for water and alcohol can be eliminated by 
taking care that the plates are true and clean, and by using an 
alternate current instead of a continuous one. 


Calculation of the Conductivity of Aqueous Solutions Con- 
taining Two Electrolytes with no Common Ion. By James G. 
MacGrecor and E. H. Arcuipatp (Phil. Mag., 1898, [v], 45, 
151—157).—According to the dissociation theory, the specific con- 
ductivity of a complex solution, volume v of which contains 1, X,, 
N3, &ec., gram equivalents of the electrolytes 1, 2, 3, &c., respectively, 


1 
is given by the expression, > (a,Mypoo 1 + 42M opto 2 + 2g atte 3 + &e.), 


where the a’s are the coefficients of ionisation of the electrolytes and 
the »..’s their specific conductivities per gram equivalent at infinite 
dilution. It is shown how equations sufficient for the determination 
of the a’s and W’s may be obtained for solutions containg two electro- 
lytes with no common ion. A series of observations and calculations 
of the conductivity of solutions containing sodium and potassium 
chlorides and sulphates was made to test the results. The agreement 
between the observed and calculated values in the case of the more 
dilute solutions is satisfactory. H. C. 


New Basis for the Values of the Conductivities of Electro- 
lytes. By Frrepricn Koxntrausca, L. HouBorn, and H. DressELHoRST 
(Ann. Phys. Chem., 1898, [ii], 64, 417—455).—The object of this 
investigation was to obtain accurate determinations of the conductivi- 
ties of a number of normal electrolytes, and to employ these values for 
the purpose of revising the older data with reference to conductivities, 
as well as to furnish numbers that might be used as standards in 
future determinations. The unit of conductivity selected is that of a 
substance of which 1 centimetre cubed has a resistance of 1 ohm. This 
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conductivity is denoted by x, and the conductivity in electromagnetic 
units is therefore x .10°. Solutions of strong monobasic acids, which 
have the greatest conductivity, would approximate to the above unit 
conductivity at 38—40°. At the ordinary temperature, accumulator 
sulphuric acid has a value of about 0°7; concentrated copper sulphate, 
0:05; concentrated sodium chloride, 0°2; and good distilled water 10~°. 
For mercury at 0°, «= 10630. 

The following values were obtained for the standard electrolytes 
examined. 

Sulphuric acid, of maximum conductivity, density 18°/4°= 1-223, 
containing about 30 per cent. H,SO,, x,,=0°7398. 

Magnesium sulphate, of maximum conductivity, density 18°/4° = 1:190, 
about 35°6 per cent. MgSO,, x,.= 004923. 
Sodium chloride, saturated solution, x,.=0°21605. 
Potassium chloride, normal solution, x,.=0°09822. 


39 %) vo ” ” Kig = 0°01119. 
”? ” 5 ” ” Kig = 0:002397. 
” 160 ” ” Kis = 0°001225. 


” 

Experiments were made at temperatures between 0° and 36°, in order 
to determine accurately the influence of temperature on the conductivi- 
ties of the above solutions. The results are given in tabular form. 

To convert values obtained in the older determinations, and expressed 
in mercury units & into the units now employed, they should theoreti- 
cally be multiplied by the factor 10630, But as several sources of 
error, as, for example, in the temperature measurements, are known to 
exist, it would appear that the value of the factor for the determina- 
tions of Kohlrausch and Grotian, Kohlrausch, Loeb, and Nernst, Mac- 
Gregory, and Sheldon is about 10691. For determinations made in 
Ostwald’s laboratory, the factor 10660 may be taken. H. C. 


Determination of the Boiling Point of Aqueous Solutions 
with Beckmann’s Apparatus. By WitHELM MarckWwALpD and A. 
Cuwotues (Ber., 1898, 31, 791—795).—More concordant results were 
obtained than are commonly supposed to be attainable ; the following 
precautions were observed. (1) Two apparatus were used. Water 
was first boiled in both, and the difference between the readings of the 
two thermometers was noted. The water in one was then replaced by 
the solution to be examined, and the difference between the two 
thermometers again noted. By subtracting the first difference from 
(or adding it to) the second, the raising of boiling point in the solution 
is obtained, free from any error that variation of the atmospheric 
pressure might otherwise have introduced. (2) For a month before 
use both thermometers were heated each day to 120—160° in glycerol 
and allowed to cool slowly during the night; this treatment was 
necessary in order to secure a constant difference between the two 
thermometers when both were immersed in boiling water. In each 
separate series of determinations,the difference between the readings of 
the two thermometers varied at most by +0-004° to 0006°, whilst the 
raising of the boiling point varied in the different series from 0-065° to 
0°165°; the solutions experimented with were those of cinchonine 
hydrogen d-tartrate and /-tartrate. 

The boiling vessel is best made of Jena glass with a thin platinum 
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wire fused into the bottom ; those of Thuringian glass, with a thick wire, 
crack very soon. The apparatus is heated very cautiously with a ring- 
burner slightly larger in diameter than the porcelain mantle, and finally 
a long, thin, smoky flame is lighted under the boiling vessel ; 1}—14 
hours elapses before the temperature becomes constant. C. F. B. 


Heat of Separation in Solutions: Freezing Point Reduction: 
Solubility, By Autsert Daums (Ann. Phys. Chem., 1898, [ii], 64, 
507—518).—By “heat of separation,” the author denotes all heat 
changes which accompany the removal of one of the constituents from 
a solution, as heat of vaporisation or solidification of the solvent. 
Thermodynamical considerations lead to the general law of solubility 
enunciated by Schréder (Abstr., 1893, ii, 366), and Le Chatelier 
(Abstr., 1894, ii, 272). A satisfactory agreement with the theory is 
obtained for solutions of ethylenic bromide in naphthalene, ethylenic 
bromide and benzene in diphenylamine, and diphenylamine in ethylenic 
bromide. Exceptions are observed in other cases, and these the author 
refers in the first place to the influence of temperature on the latent 
heat of fusion. If the latent heat of fusion, 7, changes with temperature, 
so that r=1r, + a(t, —?¢), the Schréder-Le Chatelier formula then becomes 


_ ot a{ —#)/1_1 
log = R t ty H. C. 


Determinations of the Freezing Point Reductions of Dilute 
Solutions and their Relation to the Theories of Solutions. By 
Ricnarp Asrae (Ann. Phys. Chem., 1898, [ii], 64, 486—506).—A 
critical examination of the determinations of the freezing point reduc- 
tions of dilute aqueous solutions which have been made by Raoult, 
Jones, Loomis, Nernst and Abegg, Wildermann, and Ponsot, leads the 
author to conclude that the more trustworthy the method adopted and 
the results obtained, the closer the agreement between these results 
and those required by the theories of Van’t Hoff and Arrhenius. The 
vapour pressure determinations of Dieterici (Ann. Phys. Chem., 1897, [ii], 
62, 616), are also criticised, and the want of agreement between the 
results obtained and those required by the above theories is shown to 
be probably due to experimental error. H. C. 


Thermochemistry of Hydrobenzamide Amarine, and Lophine. 
By Mancet Deipine (Compt. rend., 1897, 125, 178—181).—Amarine 
crystallises with 4H,O, and in this hydrated form melts at 100°; when 
anhydrous, it melts at 129°. 


Heat of combustion 

Heat of Heat of solution 

2 formation. and of 

At constant | At constant neutralisation. 
volume. pressure. 


Hydrobenzamide 2666°1 cal. | 2668°1 cal. 
Hydrated amarine 2651°2 2653°2 
Anhydrous 2651°4 2653°4 
Lophine 258585 2587°6 
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3C0,H,CHO liq. + 2NH, diss. = (C;,H,CH),N, sol. +3H,O (liq.) + 
2x11 Cal. 


C,,H,,N. (amarine) sol. +O=C,,H,,N, sol. + H,O liq. +66°6 Cal. 
J. J.8. 


Determination of the Molecular Weight of Solid Sub- 
stances. By Isipor Travuse (Ber., 1898, 31, 1081—1083. Compare 
this vol., ii, 213).—The author, in reply to the criticism of Fock (this 
vol. ii, 284), maintains the accuracy of his previous deduction that 
most solid compounds have twice the molecular weight usually 
ascribed to them. He also points out that Fock is not justified in 


1- : 

applying the equation d - » + x = const. to strong electrolytes, in 
1) 

the way in which he has employed it in his method for determining 

the molecular weights of solid substances (Abstr., 1897, ii, 481 ; 


this vol., ii, 154). A. H. 


Supersaturation and its Dependence on Crystalline Form. 
By Witt1am W. J. Nicou (Zeit. anorg. Chem., 1897, 15, 397—404).— 
The author advances the view that when, under the conditions of the 
experiment, two allotropic modifications of the dissolved or molten 
substances are capable of existing, the occurrence of supersaturation 
or superfusion becomes possible. By allotropic is here understood 
not merely amorphous and different crystalline forms of the same 
substance, but such different crystalline modifications as may owe 
their existence to the presence or absence of water of crystallisation, 
_ or other foreign molecules. Thus a supersaturated solution of sodium 
thiosulphate deposits, on evaporation at ordinary temperature, not 
only crystals containing 5H,O, but also crystals which probably con- 
tain 2H,O. Sodium sulphate, as is well known, gives both the 
decahydrate and a heptahydrate. Borax can be obtained either as 
decahydrate or pentahydrate, and similar allotropic forms were 
observed with barium chloride and lead acetate. The deposition of 
different allotropic crystalline forms from supersaturated solutions 
was observed with the nitrates of potassium, ammonium, and silver, 
and among organic compounds with acetanilide, quinol, acetamide, 
resorcinol, and malonic, mandelic, tartaric, and citric acids. 

H. C. 


Crystallisation of Overcooled Benzophenone. By Kar. 
Scuaum (Zeit. physikal. Chem., 1898, 25, 722—728).—The author had 
previously observed that benzophenone contained in various tubes 
which had been heated for some time above its melting point, solidified 
at different temperatures, although the tubes were all treated alike, 
and, therefore, considered it probable that the nature of the surface 
in contact with an overcooled liquid affects the temperature of solidi- 
fication. To test this, 62 tubes of benzophenone were prepared, 
and in about 30 were placed small pieces of glass, pumice, or 
marble, garnets, sand, &c., whilst the interior of some of. the tubes 
was previously etched by hydrogen fluoride or coated with fat. The 


tubes were then kept at 52° for 30 minutes and allowed to cool, 
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the temperature being noted at which solidification occurred in each 
tube. The effect of the added substance is, in general, to increase the 
tendency to solidify, the sand having the most marked effect. 
Repeated melting diminishes this tendency, as in the first series of 
experiments 40 tubes, and in the sixth series only 10 tubes, solidified 
at the temperature of the air. Long heating and very gradual cooling 
favour the overcooling, and at low temperatures produced by carbonic 
anhydride and ether the benzophenone solidifies to a glassy mass. In 
all the experiments, the stabile modification of the compound was alone 
obtained. L. M. J. 


The Equilibrium, CO+H,O—CO,+H,, and the Study of 
Explosives. By ©. Hoirsema (Zeit. physikal. Chem., 1898, 25, 
686—698).—In most cases of the combustion of explosives in insufii- 
cient oxygen, the chief products of the reaction are carbonic anhydride, 
carbonic oxide, water, and free hydrogen, so that at the temperature 
of the explosion these gases are in equilibrium, and from the quanti- 
ties of the several components, the equilibrium constant may be calcu- 
lated for the reversible reaction, CO+H,O—7CO,+H,. At ordinary 
temperatures, the velocity in either direction is practically zero, but at 
600° the direct action, CO+H,O0—-CO,+H,, becomes measurable, 
although the reverse action cannot be observed below about 900° 
(Naumann and Pistor, Abstr., 1886, 16, 120). From the results of 
Macnab and Ristori’s (Abstr., 1895, ii, 434) determinations of the 
composition of the gaseous products, and of the heat produced by 
different explosives, the author calculates the temperature of the 
explosion and the equilibrium constant for the above reaction; this 
constant is found to increase with temperature from about 4 at 2200° 
to 5 at 2800°. From Horstmann’s researches on the incomplete com- 
bustion of mixtures of carbonic oxide and hydrogen, further data are 
obtained for the determination of the constant, and in each set of 
experiments a maximum value is indicated at a temperature varying 
from 2500° to 2900°, the mean being 6°25 at 2670°. This maximum 
value should occur at the temperature at which the heat development 
is zero, and by the aid of Mallard’s and Le Chatelier’s formule for the 
specific heats of the various gases, this temperature is calculated to be 
2825°, a number lying between that indicated by the two sets of 
determinations, which the author considers agree as well as could be 
expected, many factors, the dissociation of the product, for instance, 
not being determined. L. M. J. 

The author makes no mention of Dixon’s determinations of the 
equilibrium constant, nor of any of the same author’s numerous 
researches on this subject.(Trans., 1886, 94; Abstr., 1885, ar . 

L, M. J. 

Explanation of the Exceptions observed in the Speed of 
Chemical Changes in Solution. By Ernst Conen (Chem. Centr., 
1897, ii, 460 ; from Maandbl. Natwurw., 1897, 21, 47—53).—The rate of 
inversion of cane-sugar is, according to Ostwald, given by the equation 


1 


k= ; log , where ¢ is time, A the amount of sugar originally 


A 
A-« : 
present, and « the amount that has undergone change in the time é. 
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Exceptions are, however, observed from this, the normal behaviour. 
Thus, when A = 40 per cent., K = 29°16, but when A =4 per cent., X is 
only 19:15. The exceptions are due to the volume of the sugar being 
left out of consideration ; for if the amount of acid is the same in 
both cases, the volume in which sugar molecules and acid molecules 
meet is smaller in the case of a 40 per cent. than with a 20 per cent. 
sugar solution, and, consequently, the rate of inversion is greater. In 
this case K,, : Ky) = 1/(100 — 6,,): 1/(100 — 4,9), where b,, and bg) are the 
volumes occupied by 40 and 20 grams of sugar respectively in the 
solution. Or, for the general case, X,: K,=C,/(100 — by) : Cq/(100 — by), 
where Cy and C, are the concentrations of the acid. The author has 
tested these equations experimentally, and finds that they hold. 

H 


o We 


Separation of Racemic Compounds by means of Optically 
Active Substances. By Wi:Hetm Marckwap and A, CHWOLLES 
(Ber., 1898, 31, 783—790).—There are still adherents to Pasteur’s 
opinion that, if racemic acid can be separated into 7- and /-tartaric 
acids by crystallisation of its quinine, but not of its potassium, salt ; 
if, that is, “quinine does not behave in the same way with respect to 
the two tartaric acids as potash does, this is only because it is asym- 
metrical, whilst potash is not. Asymmetry is thus a property which 
is in itself capable of altering chemical affinity.” Now it is opposed 
to modern views of affinity that two acids which have an identical 
constant of affinity with respect to one base, potash, should have 
different constants with respect to another base, quinine. In fact, 
the authors find that r- and /-tartaric acid have an identical con- 
stant of affinity in respect to both cinchonine and nicotine, which are 
both optically active, and, therefore, asymmetrical ; for solutions of 
equivalent strength of the cinchonine hydrogen salts of these two 
acids exhibit a raising of the boiling point of the water by the same 
amount; and the methylic salts of the two acids are hydrolysed at 
the same rate by nicotine, both at 17°5° and at 40° (decinormal aqueous 
solutions of the two reacting substances were mixed in equal propor- 
tions by volume). 

The following explanation is adopted. The potassium salts of two 
optically isomeric acids are, like the acids themselves, images of each 
other in a mirror; they would, therefore, not be expected to have 
different solubilities, nor, in consequence, to be separable by crystalli- 
sation ; but when the two acids form salts with an optically active 
base, the two compounds formed, each of which now contains two 
asymmetric systems, are no longer related as object to image, and 
might, therefore, be expected to exhibit a difference in solubility such 
as would render it possible to separate them by crystallisation. It is 
this physical difference between the two salts that determines the 
possibility of separation, not a difference in the extent of chemical 
action of the two acids on the base; for, when inactive methylethyl- 
acetic acid, or inactive mandelic acid, is treated with (optically 
active) brucine, in amount just sufficient to neutralise half of the acid, 
care being taken that enough water is present to keep the brucine salt 
dissolved, the acid that can be removed from the solution by extraction 
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with ether is found to be optically inactive. No separation into 
optically active constituents has been effected by the purely chemical 
action of the optically active base; it is only when physical 
differences come into play, such as the difference of solubility mani- 
fested in the one salt crystallising out before the other, that a separa- 
tion of the constituents is attained. 

Incidentally, normal cinchonine |-tartrate was prepared ; like the r- 
isomeride, it crystallises with 2H,O, and both substances are partially 


decomposed by water into cinchonine and the hydrogen tartrate. 
C. F. B. 


Hylotropically Isomeric Substances. By KariScnaum (Annalen, 
1898, 300, 205—228).—The term “ hylotropic” has been proposed by 
Ostwald to denote such substances or mixtures of substances as are 
capable of undergoing change into others in such a manner that the 
elementary composition of the original substances is the same as that 
of the products of reaction. Thus, the substances standing on either 
side of a chemical equation are hylotropic. All compounds which 
may change directly into isomeric compounds are hylotropically 
isomeric, These may be divided into two groups: physically isomeric 
hylotropic substances, in which the isomerism depends on a difference 
in the energy content, and chemically isomeric hylotropic substances, 
which owe their difference to differences in the chemical molecules, 
Physically isomeric substances are always hylotropic, but this is not 
true of chemical isomerides. Polymorphous substances are physically 


isomeric, and form the main class of hylotropic substances of this 
order ; in the liquid state, experiments, which the author quotes, with 
hexachlor-a-keto-8-R-pentene show that the physical isomerism which 
holds for the solid (see Kiister, Abstr., 1896, ii, 158) is not main- 
tained. Chemical hylotropism is most frequently due to polymerisa- 


tion and dissociation, Some special cases are discussed by the author. 
H. C. 


Condensation of Water Vapour in Presence of Dust-free 
Air and other Gases. By C. T. R. Winson (Proc. Roy. Soc., 1897, 
61, 240—242).—When air, oxygen, nitrogen, chlorine, or carbonic 
anhydride, initially saturated with moisture, and free from all foreign 
nuclei, is allowed to expand suddenly, a rain-like condensation takes 
place if the expansion exceeds a certain critical limit ; on increasing 
the expansion, a second definite limit is reached, beyond which the con- 
densation is cloud-like, the number ‘of drops formed increasing at a 
very rapid rate with increasing pressure. In the case of hydrogen, 
the cloud-like condensation alone takes place. 

Values are given for the limits of expansion and supersaturation 
which correspond with the two forms of condensation; these are 
apparently the same for all the gases examined except hydrogen, 
which, however, shows the cloud-like condensation at the same limit 
as the other gases. The Réntgen rays have the effect of greatly in- 
creasing the number of drops during condensation, the minimum 
expansion required for the latter remaining unaltered. —a 
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Lecture Experiments. By Joun WappeE.t (Chem. News, 1898, '77, 
131).—Attention is drawn to the colour changes produced by solvents ; 
alcohol or acetone causes the colourless solution of cyanine in acetic 
acid to turn blue; the red solution of methyl-orange in acetic acid to 
become yellow ; acetone also changes the red solution of corallin in 
concentrated ammonia to yellow ; all these changes are reversed by 
the addition of water, but again restored by the further addition of 
alcohol or acetone. The green colour of an ammoniacal solution of 
paranitrophenol is rendered lighter by adding concentrated ammonia 
and acetone, and is discharged by a further addition of ether: alcohol 
or, more especially, water, restores the green colour. A concentrated 
solution of phenolphthalein in acetone is scarcely coloured by strong 
ammonia, but a further addition of water develops the characteristic 
red colour. D. A. L. 


Laboratory Notes. Asbestos. Combustion Furnaces. By 
H. Jervis (Chem. News, 1898, ‘77, 5—6).—The author draws atten- 
tion to the facility with which asbestos may be moulded when wet, 
retaining the form so given to it when dried, these properties can be 
applied to the preparation of asbestos plugs, tips for burners, and 
arched and perforated covers for the combustion furnace; the dimin- 
ished weight in the latter case, as compared with tile covers, permits 
of a much lighter structure for the furnace itself, and the author 


proposes the use of a piece of sheet iron suitably shaped for the 
purpose. D. A. L. 


Inorganic Chemistry. 


Hyponitrous Acid. By A. Kirscuner (Zeit. anorg. Chem., 1898, 
16, 424-437. Compare Divers and Haga, Trans., 1889, 760; 1894, 
529).—Hyponitrous acid is prepared as follows. Potassium oxyimido- 
sulphonate (50 grams) is dissolved in boiling water (35 c.c.) and then, 
after cooling with ice, mixed with concentrated sodium hydroxide 
(1:1, 10 c.c.), care being taken that the temperature does not exceed 
30°. The mixture is cooled to 10°, and 90 c.c. more of the sodium 
hydroxide added, the mixture heated at 50° for } to ? hour and then 
poured into a litre of water. The resulting solution contains sulphate, 
sulphite, and hyponitrite, together with small quantities of undecom- 
posed oxyamido-salt and hydroxylamine. The last two compounds are 
destroyed by the addition of yellow mercury oxide and the clear filtered 
solution made up to 4 litres and precipitated with silver nitrate as long 
as a light yellow precipitate of silver hyponitrite is obtained. The preci- 
pitate is finally washed with warm water until the wash water is 
neutral. 

Barium, strontium, and calcium hyponitrites, Ba(NO),+4H,0 ; 
Sr(NO),+5H,O, and Ca(NO),+4H,O, are obtained by adding the 
corresponding nitrates to a strongly alkaline solution of the silver 
salt. The precipitates are washed with alcohol and ether and dried 
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on filter paper. The calcium salt is the most stable; it is not de- 
composed hy carbonic anhydride at the ordinary temperature, and 
loses its water of crystallisation with difficulty. The strontium salt 
cannot be obtained anhydrous by drying at 100°. All three salts are 
slightly soluble in water, give an alkaline reaction, and when treated 
with dilute acids evolve nitrous oxide. 

Lead Hyponitrites.—The basie salt, PbO,Pb(NO),, which is obtained 
as a yellowish-white precipitate, on adding lead acetate to an alkaline 
. Solution of the sodium salt, can be purified by dissolving it in acetic acid 
and precipitating with ammonia; when treated with acetic acid, it yields 
lead acetate and the normal salt, Pb(NO),, which is a yellow, erystalline 
powder. Both salts are insoluble in water, but dissolve easily in 
dilute acids and are precipitated as basic salt by the addition of 
sodium hydroxide or ammonia. When heated, the basic salt de- 
composes violently, whilst the normal salt explodes ; the basic salt 
is also quickly decomposed by exposure to light. 

Copper hyponitrite, Cu(NO),,Cu(OH),, obtained by adding copper sul- 
phate to a solution of the sodium salt and subsequently precipitating by 
neutralising with ammonia, is a green, amorphous powder insoluble 
in water, but soluble in dilute acids and ammonia, is stable at 100°, 
yields copper oxide when strongly heated, and is very hygroscopic. 

Silver hyponitrite, Ag.(NO),, separates in small crystals from a 
solution in concentrated ammonia ; it is easily soluble in dilute nitric 
or sulphuric acid, and in concentrated ammonia, and is at once de- 
composed by dilute hydrochloric acid into the free acid and silver 
chloride. It is slowly decomposed on exposure to light, or when 
heated at 100°; when heated in the air, or in carbonic anhydride, 
it yields red vapours of nitrous oxide and becomes black. 

The free acid does not set free iodine from potassium iodide, nor 
does it decolorise a solution of iodine. With bromine, it is quickly 
oxidised to nitric acid, but the-reaction is not a quantitative one, 
and with the calcium, barium, strontium and silver salts from 7:0 to 
7°8 atoms of bromine are required for 1 mol. of salt. 

When treated with potassium permanganate, only one atom of 


oxygen is absorbed, with formation of the compound H,N,0,. 
E. C. R. 


Hyperborates and Hypertitanates. By Petr G. Me.ixorr and 
L. PissarsEwsky (Ber., 1898, 31, 953—956. Compare this vol., ii, 
332).—Ammonium hyperborate, NH,BO,+4$H,O, is obtained when 
boric acid is dissolved in aqueous hydrogen peroxide solution (2°5 per 
cent.) and ammonia is added ; and is deposited in colourless isotropic 
crystals on the addition of alcohol. In the dry state, it is quite stable, 
and even when kept over sulphuric acid it does not lose ammonia. 
When treated with dilute sulphuric acid, it gives hydrogen peroxide, 
but with concentrated acid it gives ozone, and with hydrochloric acid, 
chlorine. Its aqueous solution readily decomposes and evolves oxygen ; 
this decomposition proceeds more rapidly at 45°, ammonium nitrite 
being formed. The freshly prepared salt contains 3H,O, but when kept 
for 24 hours over sulphuric acid, the salt containing $H,O is formed. 
Barium hyperborate, Ba(BO,),-++7H,O, is obtained by double decom- 
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position from a saturated solution of the sodium salt cooled to 0°, in 
the form of a sparingly soluble, flocculent precipitate ; it decomposes 
slowly at the ordinary temperature, The caleiwm, copper, and nickel 
salts have also been prepared. Cobalt chloride reacts with the sodium 
salt evolving oxygen, and yielding cobalt hyperoxide, CoO,,CoO. 

Normal sodium peroxide hypertitanate, Na,O,,Ti0O,+3H,O, which is 
formed when pertitanic anhydride is treated with hydrogen peroxide and 
sodium hydroxide (TiO,: NaOH=1:2), separates on the addition of 
alcohol as a heavy oily layer which gradually solidifies to a yellow 
powder when placed over sulphuric acid. When treated with dilute 
sulphuric acid, it yields hydrogen peroxide. 

Ammonium peroxide hypertitanate, (NH,),0,,TiO,,H,O,, obtained in 
a similar manner, forms glistening, yellow prisms, is fairly stable in 
the dry state, but rapidly decomposes when in solution. When heated 
over a free flame, it explodes feebly. 

Normal bariwm peroxide hypertitanate, BaO,,Ti0,+5H,O, was 
obtained as a yellow, flocculent precipitate. J.d9.8. 


Attempt to cause Helium or Argon to pass through Red-hot 
Palladium, Platinum, or Iron. By Witi1am Ramsay and Morris 
W. Travers (Proc. Roy. Soc., 1897, 61, 267).—Unlike hydrogen, 
neither argon nor helium is able to pass through a thin sheet of 
palladium, platinum, or iron, even when the latter is strongly heated 
in the blow-pipe flame. This would imply their inability to form any 
compound, however unstable, with these metals, or to dissolve in them 
at a red-heat, and is another proof of their inertness. W.A. D. 


Experiments with Helium. By Morris W. Travers (Proc. 
Roy. Soc., 1897, 60, 449—453).—On passing a discharge through a 
Pliicker tube containing helium at 3 mm. pressure, and fitted with 
platinum electrodes, a reddish-yellow glow is produced, which gradually 
changes, through shades of yellow and green, to the phosphorescent 
glow characteristic of a vacitum. These colour-changes are due to the 
gradual absorption of the helium by the platinum sparked on to the 
walls of the tube ; on carefully heating the latter, the helium is evolved, 
and the colour-changes become visible in the reverse order. When 
the green glow is most intense, the best defined line is that in the 
green at A=5015°6 ; if at this point the gas remaining unabsorbed by 
the platinum is completely removed by an air-pump, and the tube 
gently heated, the absorbed portion is evolved, and the greenish glow 
reproduced. It appears, therefore, that the latter is not due to the 
more difficultly absorbed fraction of the helium, but must be attributed 
solely to the lowering of the pressure consequent on the absorption. 

Although hydrogen, nitrogen, and carbon compounds, as well as 
helium, are, more or less easily, absorbed when sparked with platinum 
electrodes, argon is only taken up in very small quantity ; advantage 
can be taken of this to separate argon from helium, even when the 
amount of the latter is only 2 per cent. The mixture of gases is 
circulated during 6 hours, at 3 mm. pressure, by means of a Sprengel’s 
pump, through a Pliicker vacuum-tube kept cool by means of a water- 
jacket; on exhausting, and subsequently heating the vacuum-tube, 
helium containing only a trace of argon is obtained. 
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Kayser and Friedlinder’s statement (Chem. Zeit., 9, 1529), that 
atmospheric argon is absorbed by platinum electrodes during a dis- 
charge and that certain of the helium lines then become visible, is, in 
the author’s opinion, incorrect. W.A.D. 


Barium Sulphide. By A. Mour.or (Compt. rend., 1898, 126, 
643—646).—Crystallised barium sulphide, BaS, is obtained by fusing 
the amorphous sulphide in the electric furnace with an arc from a 
current of 900 ampéres and 50 volts, or by heating a mixture of the 
sulphate and carbon in a similar are for a few minutes. It forms 
somewhat large, white crystals, with two very distinct planes of 
cleavage at right angles to one another ; sp. gr. about 4:3; hardness, 
below that of glass. In general properties, the crystallised sulphide 
resembles the amorphous compound, but it is less readily attacked by 
air and various reagents. Fluorine attacks it with incandescence in 
the cold ; oxygen attacks it with incandescence on heating. Potassium 
chlorate, lead peroxide, and other oxidising agents, as well as 
phosphoric anhydride and phosphorus oxychloride, also attack it with 
incandescence. When heated with carbon in the electrical furnace, it 
is converted into the carbide, Ba,C. C. H. B. 


CopperAmmonium Sulphateand CopperAmmonium Chloride. 
By Luter Sappatant (Chem. Centr., 1897, ii, 610—611; from Ann. 
Chim. Farm., 26, 337—350).—The author gives an account of the 
poisonous properties and the therapeutic application of these salts. 
After drying in a vacuum under various conditions, the composition cor- 
responded with the formule CuSO,,4NH,+H,O and CuCl,,4NH, + 
2H,0 respectively. Both salts lose water and 2NH, even at 100—110°, 
and very readily at 125°. The chloride is less stable than the sulphate, 
and gives up half its content of ammonia and water of crystallisation 
on warming, or if kept in a vacuum over sulphuric acid, or when 
exposed to the air, much more readily than the sulphate. When 
dried over lime, in presence of ammonia, the chloride loses all its water 
but no ammonia. The author is of the opinion that the sulphate, like 
the chloride, may also crystallise with 2H,O, although only 1H,0 is 
retained. . W. W. 


Solubility of Cerium Sulphate in Water. By WitHeim Mourti- 
MANN and H. Roxie (Zeit. anorg. Chem., 1898, 16, 450—462).—Pure 
cerium sulphate, Ce,(SO,),, yields a clear solution when shaken with 
ice-cold water. The authors could only obtain three hydrates by 
dissolving this salt in pure water ; they were not able to obtain the 
hydrates with 6 and 9H,O. The hydrate with 5H,O is obtained in 
neutral solution at temperatures above 74°, and crystallises in beautiful, 
monoclinic prisms. The hydrate, with 8H,O, is obtained between 30° 
and 74°, and crystallises in rhombic pyramids. The hydrate, with 
12H,0, is obtained by dissolving 20 parts of the sulphate in ice-cold 
water and separates in very slender needles. 

The solubility of the pentahydrate in 100 parts of water varies from 
0-775 parts at 100° to 8°20 parts at 40°. Below 40°, it is converted 
into the octohydrate. The solubility of the octohydrate varies from 
19°10 parts at 0° to 4°24 parts at 70°. ‘The solubility of the dodeca- 
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hydrate varies from 21°40 parts at 0° to 16-22 parts at 25°. Above 
25°, it is converted into the octohydrate. Curves of the solubilities are 
given in the original paper. E. C. R. 


Atomic Weight of Aluminium. By Jutivs THomsen (Zeit. 
anorg. Chem., 1897, 15, 447—453).—The method adopted by the 
author for determining the atomic weights of oxygen and hydrogen 
(Abstr., 1896, ii, 244), by dissolving a known weight of aluminium in 
potassium hydroxide, and determining the weight of the hydrogen 
evolved, by the difference in weight of the apparatus before and after 
the dissolution of the hydrogen, and also by determining the increase 
in weight brought about by burning the evolved hydrogen in pure 
oxygen, affords a means of determining at the same time the atomic 
weight of aluminium. Corrections must, however, be applied on 
account of the impurities contained in the aluminium, and the con- 
traction in volume attending the dissolution of the metal. The corrected 
values for the atomic weight are Al=26°770 (H=1), or Al= 26-992 
(O=16). These numbers do not depend one on the other, but each 
represents the result of a direct determination by means of which the 
atomic weight of aluminium is referred to that of the standard 
element. H. C. 


Aluminium Nitride. By Lion Franck (Chem. Zeit., 1897, 21, 
263. Compare Mallet, Trans., 1876, 340; Moissan, Abstr., 1894, 
ii, 450).—Aluminium nitride is obtained when an intimate mixture of 
finely divided aluminium and calcium carbide is heated in a 
porcelain crucible with access of air, by the aid of a blow-pipe. 
A product obtained in this way was found to contain 15—20 per cent. 
of nitrogen. It is very slowly decomposed by moist air, somewhat 
more rapidly by boiling water, and most readily by alkalis, evolving 
its nitrogen as ammonia. A better yield may be obtained by passing 
nitrogen over the above mixture, or over a mixture of aluminium 
and dry calcium hydroxide. It is considered probable that substances 
so rich in nitrogen may be of use as fertilisers. J.J. 8. 


Atomic Weight of Cobalt. By TxHroporr Wititiam Ricwarps 
and Grecory Paut Baxter (Zeit. anorg. Chem., 1898, 16, 362—376).— 
The authors have determined the atomic weight of cobalt from the 
ratio of cobalt bromide to silver bromide and to silver. The methods 
employed for obtaining the cobalt bromide in a perfectly dry state, 
and for weighing the same, are similar to those already employed in the 
case of nickel (Richards and Cushman, this vol., ii, 228). Full details 
of the preparation of the materials are given in the original paper. 
The mean of the first series of 3 experiments gave Co=58-984 ; the 
mean of the second series of 9 experiments gave Co= 58-995 ; the mean 
of the third series of 8 experiments gave Co = 58-987 (taking O= 16. 
Ag=107-93). The atomic weight of cobalt is therefore 58°99 (O = 16) 
or 58°55 (O = 15-88). E. C. R. 


Tetramminecobalt Sulphite. By Kart A. Hormann and §. 
Reinscu (Zeit. anorg. Chem., 1898, 16, 377—397).—Cobalt acetate is 
dissolved in 7 per cent. ammonia, and the solution allowed to remain 
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exposed to the air until it becomes deep violet ; it is then saturated with 
sulphurous anhydride, and the amorphous, brown precipitate separated 
and washed with sulphurous acid ; after drying over sulphuric acid, the 
precipitate has the composition Co,(SO,),(NH,),+5H,O or 3H,0. It 
is sparingly soluble in water, and yields cobalt hydroxide when treated 
with sodium hydroxide. When boiled with 7 per cent. ammonia, it is 
converted into the compound Co(NH,),(SO,),.NH,, which crystallises in 
brown plates, is sparingly soluble in water, is decomposed by boiling 
water, and when treated with hydrochloric acid is converted into the 
tetrammineroseochloride and a small quantity of praseochloride. The 
sulphite group cannot be detected by the ordinary reactions. 

The group SO,NH, in these compounds is easily replaced by the 
thiocyanogen, cyanogen, and hydroxyl groups. The compound 
Co(NH,),(SO,)CNS +2H,O, obtained by warming the preceding 
ammonium compound with ammonium thiocyanate, crystallises in 
brownish-yellow leaflets, turns red when dehydrated at 80° over 
sulphuric acid, and is decomposed by boiling with water. When 
treated with fuming hydrochloric acid, it yields the praseochloride, 
and with concentrated sulphuric acid it yields a brownish-red solution 
which quickly changes to violet. When shaken with silver oxide and 
water, it is converted into the compound [Co(NH,),H,O]SO,OH + 2H.,0, 
which is a reddish-yellow, crystalline powder sparingly soluble in water. 
When the thiocyanate derivative is treated with potassium cyanide, it 
yields the compound [Co(NH,),H,O]SO,CN + H,0. 

Vortmann and Magdeburg have obtained a compound. which is 
apparently identical with the authors’ aguopentamminecobalt sulphite, 
by dissolving roseocobalt chloride and ammonium hydrogen sulphite 
in dilute ammonia. It is obtained in lustrous, brownish-yellow leaflets, 
together with the tetramminecobalt ammonium sulphite, and is much 
more soluble in dilute ammonia than the latter, which is easily con- 
verted into the aquopentammine sulphite by prolonged digestion with 
an ammoniacal solution of ammonium sulphite. 

Aquopentamminecobalt sulphite, [Co(NH,),H,O](SO,),+H,O, erys- 
tallises in lustrous, monosymmetric plates ; it is also obtained, together 
with the sparingly soluble aquotetramminecobalt ammonium sulphite, 
by digesting carbonatotetramminecobalt chloride with ammoniacal 
ammonium sulphite. When treated with fuming hydrochloric acid, it 
yields a brownish-yellow solution, then a red, crystalline powder (pro- 
bably tetrammineroseochloride) and a violet solution. With concen- 
trated sulphuric acid, it gives a beautiful, ruby-red solution. 

The compound, [Co,(NH,),H,O]380,,2H,0, is obtained by allowing 
an ammoniacal solution of cobalt acetate to remain exposed to the air 
for 2—3 days, and then treating it with sulphurous anhydride, taking 
care that an alkaline reaction is maintained ; the yellowish-brown pre- 
cipitate is boiled with ammonia, and the filtrate allowed to crystallise. 
ft forms slender, brownish-yellow needles, and is easily soluble in warm 
water ; with fuming hydrochloric acid, it gives an intense red solution, 
which deposits a crystalline mixture of praseochloride and aquotetr- 
ammine chloride ; with sulphuric acid, it gives a red solution which 
quickly changes to bluish-red. 

When treated with aqueous ammonium thiocyanate, the last two com- 
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pounds described above yield the compound (Co(NH;),H,0]SO,CSN 
+H,0, which is identical with the thiocyanate described above. 
When treated with potassium cyanide, they yield the compound 
[Co(NH,),H,O]SO,CN+H,O; this crystallises in reddish-yellow, 
rhombic tablets, is decomposed by boiling water, and when treated 
with fuming hydrochloric acid is converted into the compound 
[Co(NH,),H,OJCN,Cl, ; when the latter is treated with silver nitrate, 
the chlorine is completely eliminated, but not the cyanogen. 

The compound [Co,(NH,),H,O]3SO,+2H,0, when treated with 
sodium nitrite and ammonium chloride, yields the compound 
Co(NH,),80,,NO,%as a yellow, crystalline powder, which is sparingly 
soluble in water, and when treated with fuming hydrochloric acid 
yields praseochloride. 

Aquotetramminecobalt ammonium sulphite, 

[Co(NH,),H,O]SO,°SO,NH, + 2H,0, 
which is obtained from the carbonatotetrammine chloride by digesting it 
for some days with ammoniacal ammonium sulphite, crystallises in 
brown prisms; with fuming hydrochloric acid it yields a greenish- 
yellow solution which gradually becomes green and then blue, and 
deposits red crystals of the aquotetrammine chloride. 

Sulphitotetramminecobalt sodiwm sulphite, Co(NH,),SO,,80,Na,2H,O, 
is obtained by digesting Jérgensen’s carbonatotetrammine chloride 
with an ammoniacal solution of sodium hydrogen sulphite ; it crystal- 
lises in yellowish-brown leaflets, is easily soluble in water, and gives 
a reddish-violet solution with concentrated sulphuric acid. 

When carbonatotetrammine chloride is boiled with ammoniacal sodium 
sulphite, it yields the compound [Co(NH,),2H,0]SO,,SO,Na,5H,O, 
which crystallises in dark-yellow, rhombic crystals; with fuming 
hydrochloric acid it yields a brownish-yellow coloration which changes to 
green, and with concentrated sulphuric acid, a reddish-yellow solution 
which quickly changes to violet. E. C. R. 


Constitution of Inorganic Compounds, By ALFRED WERNER 
and H. Griiazr (Zeit. anorg. Chem., 1898, 16, 398—423).—Sulphito- 
pentammine and sulphitotetrammine salts are obtained by adding more 
or less of a solution of sodium hydrogen sulphite to a solution prepared 
by passing air for 7 to 8 hours through a mixture of 20 grams of cobalt 
carbonate dissolved in dilute hydrochloric acid to which 100 grams of 
ammonium carbonate, 500 grams of water, and 250 grams of concen- 
trated ammonia have been added. 

Sulphitopentamminecobalt sulphite, [CoSO,(NH,),],S0, + 2H,0, is ob- 
tained by adding 10—12 grams of sodium hydrogen sulphite to 500 c.c. 
of the above solution. After remaining 2—3 days, crystals of disulphito- 
tetramminecobalt ammonia are deposited, and after another 3 days the 
crystals of the pentammine salt begin to separate; it crystallises 
in brown tablets and is easily soluble in warm water. The chloride, 
[CoSO,(NH,),|Cl, is obtained by treating the sulphite with the theo- 
retical quantity of concentrated hydrochloric acid; it is a well 
crystallised salt, easily soluble in water and is precipitated by hydro- 
chloric acid and alcohol. It is unstable in aqueous solution, but quite 
stable when dry, and when treated with sodium hydrogen sulphite it 
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yields a crystalline double salt. The hydrochloride [CoSO,H(NH,),|Cl,, 
is obtained by treating finely powdered sulphitopentamminecobalt 
chloride with concentrated hydrochloric acid and then washing out the 
excess of acid with anhydrous alcohol; it is a carmine, crystalline 
powder which, on exposure to damp air, quickly decomposes into 
sulphitopentamminecobalt chloride. The bromide separates in brownish- 
red crystals, the nitrate in small, brown crystals. The double 
salt with sodium sulphite, [CoSO,(NH,),],SO, + 2Na,SO, + H,0, is ob- 
tained by treating the chloride with sodium bydrogen sulphite until the 
colour changes to yellow; on adding a small quantity of alcohol to 
the solution, it crystallises in bright yellow leaflets, easily soluble in 
water ; it decomposes when exposed to the air. 
Disulphitotetramminecobalt ammonia, [Co(SO,),(NH3),|NH, + 3H,0, 
is obtained by adding a larger quantity of sodium hydrogen sulphite 
to the above oxidised solution ; it crystallises in large, dark brown 
crystals, is easily soluble in warm water, decomposes slowly in solution, 
and when treated with alkalis yields the corresponding alkali salts 
with evolution of ammonia; its aqueous solution yields insoluble 
precipitates with the salts of the alkaline earths, mercury, silver, and 
gold. It dissolves in concentrated sulphuric acid, with evolution of 
sulphurous anhydride, and on adding hydrochloric acid to the solution 
the green praseo-saltis precipitated. Thesodiwmsalt,[Co(SO,),(NH,),|Na 
+2,0, obtained by saturating the oxidised cobalt solution with 
solid sodium hydrogen sulphite, crystallises in small, golden-yellow 
leaflets, and decomposes when allowed to remain in aqueous solution. 
The potassium salt crystallises in dark yellow needles, the rubidiwm 
salt in bright brown needles. The lithiwm double salt with ammonium 
sulphite, 2{Co(SO,).(NH,),|Li,(NH,),SO,, obtained by treating the 
ammonium salt with lithium hydroxide in the absence of carbonic 
anhydride, crystallises in small, brownish-yellow, lustrous leaflets ; 
it is easily soluble in water but quickly decomposes, with the formation 
of an insoluble brown precipitate. The cesium salt, 
[Co(SO,)(NH;),]Cs,2(NH,),SO,,2H,0, 
obtained in a similar manner to the lithium salt, crystallises in small, 
dark brown aggregates, is very soluble in water, and quickly decomposes 


when kept. 
The silver, gold, mercury, barium, cadmium, and copper salts of 
disulphitotetramminecobalt are also described. E. C. R. 


Inorganic Hydroxylamine Compounds. By Kari A. Hormann 
and VoLkMAR KoxLscutTTer (Zeit. anorg. Chem., 1898, 16, 463—474). 
—The compound HO:Ca°O-NH, is obtained by digesting finely 
powdered lime or calcium carbide with a solution of hydroxylamine in 
methylic alcohol; it is a white powder, is partially decomposed by water 
at the ordinary temperature into calcium hydroxide and hydroxy!- 
amine, and at once reduces Fehling’s solution and ammoniacal silver 
nitrate. 

Hydroxylamine ammonium tungstate, NH,O*WO,°NH,, is obtained by 
treating finely powdered sodium paratungstate with an aqueous 
solution of hydroxylamine hydrochloride, and then dissolving the 
product in 15 per cent, ammonia ; it crystallises in thick tablets when 
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the solution is allowed to evaporate over potassium hydroxide, and at 
once reduces Fehling’s solution and ammoniacal silver nitrate. 

The compound NH,:HPO,-NH,0, is obtained by neutralising phos- 
phorous acid with ammonia, then adding four times the quantity of 
ammonia and twomolecular proportionsof hydroxylamine hydrochloride 
to 1 of the acid ; after remaining one hour, the solution is precipitated 
with alcohol and the product recrystallised from absolute alcohol. It is 
also obtained by heating diammonium phosphite, HPO,(NH,),, with 
hydroxylamine hydrochloride in absolute alcohol and dissolving out 
the excess of hydroxylamine hydrochloride from the product by 
warming it with methylic alcohol. It crystallises in slender, white 
needles, and at once reduces Fehling’s solution and ammoniacal silver 
nitrate. 

The compound HPO,(NH,O), is obtained by mixing an aqueous 
solution of disodium phosphite with 3 molecular proportions of hydroxyl- 
amine hydrochloride, and after crystallising out the sodium chloride 
by evaporation in a vacuum over sulphuric acid, the gummy residue is 
crystallised from absolute alcohol ; it crystallises in long, colourless 
needles, burns, when heated, with a green flame and evolution of 
hydrogen phosphide, and quickly reduces Fehling’s solution and 
ammoniacal silver nitrate. 

The compound (H,PO,),(NH,O),K, is obtained by adding hydroxyl- 
amine hydrochloride to a solution of hypophosphorous acid made 
strongly alkaline with potassium hydroxide and mixed with absolute 
alcohol and a little ether. It crystallises from absolute alcohol in thin 
plates, melts at 86°, is easily soluble in water, and when heated at 90° 
in aqueous solution rapidly evolves hydrogen phosphide. When 
hydroxylamine hypophosphite is treated with a solution of hydroxyl- 
amine and sodium methoxide in methylic alcohol, a crystalline com- 
pound is obtained which explodes violently. 

Metavanadic acid, VO,H, yields three crystalline products with 
hydroxylamine namely, VO,N,H,,, VO;N,H,,, and VO,N,H,,. The 
compound VO,H(NH,O),(NH,), is obtained as follows. Strong 
ammonia (100 c.c.) is saturated at 5° with ammonia and mixed with 
finely-powdered hydroxylamine hydrochloride (10 grams); the mixture 
is cooled to 0° and ammonium metavanadate (3 grams) gradually added 
and the mixture allowed to remain at 0° until yellow crystals separate ; 
the lemon-yellow leaflets thus obtained are washed with strong 
ammonia and dried in an atmosphere of ammonia over potassium 
hydroxide at as lowa temperature as possible. It is quickly decom- 
posed by water and dilute sodium hydroxide, dissolves in hydrochloric 
or sulphuric acid with evolution of nitrous oxide, and when heated de- 
composes with a slight explosion. The compound VO,N,H,, is obtained 
in a similar manner to the preceding, but only 1°5 grams of ammonium 
metavanadate are employed to 10 grams of hydroxylamine hydro- 
chloride; it crystallises in slender yellow needles, is rapidly decomposed 
by moisture and carbonic anhydride, and contains 1 mol. metavanadic 
acid, 3 mols, hydroxylamine, and 2 mols. ammonia, The compound 
VO,N,H,, is very unstable and was not obtained in a pure state. 

_The compound Nb-O,N,H,,; obtained by treating potassium pyro- 
niobate, K,Nb,0,, + 16H,0, with strong ammonia and hydroxylamine 
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hydrochloride for some days, is a white powder only slightly soluble 
in water, and explodes violently with a yellowish flame when heated, 
E. C. R. 


Decomposition of Auric Chloride in Dilute Solution. By 
Epwarp Sonstapt (Chem. News, 1898, 77, 74).—A solution was pre- 
pared containing one part of ordinary auric chloride, dried on the 
water bath, in 15,000 parts of distilled water that had been coloured 
with dichromate and redistilled. This solution, on heating for some 
hours, yielded a precipitate of gold, whilst hydrogen peroxide was 
detected in the solutions. The change is expressed by the equation 
AuCl, + 2H,O = AuCl + 2HCl + H,O,, the aurous chloride yielding gold 
and auric chloride when heated with water. An analogous behaviour 
of platinic chloride in dilute solutions has already been noted (Proc., 
1898, 25). D. A. L. 


Action of Carbonic Oxide on Palladious Chloride. By 
Epwarp Finx (Compt. rend., 1898, 126, 646—648).— When palladious 
chloride is heated at 260° in a current of carbonic oxide, a crystalline 
product is obtained which is red near the hot part of the tube and 
yellow where it has condensed in the cooler parts of the tube. The 
crude product, when heated, yields a sublimate of colourless needles, 
whilst a reddish-brown liquid remains and crystallises in yellow 
needles on cooling. The yellow substance, when purified by crystallisa- 
tion from carbon tetrachloride, melts at 132°, and has the composition 
2PdCl,,3CO. It is decomposed by water in aecordance with the 
equation 2PdCl,3CO + 2H,O =CO+ 2CO,+ Pd,+4HCI. When heated 
at about 263°, it loses carbonic oxide and yields a crystalline, yellowish 
red product, from which, by sublimation in carbonic anhydride, yellow 
needles of the compound CO;PdCl, are obtained. 

The white needles have the composition PdCl,,2CO and melt at 142°; 
at about 218°, they lose carbonic oxide and yield the compound 


2PdCl,,3C0. 
It will be observed that the palladium compounds are analogous to 
those formed by platinum. C. H. B, 


Mineralogical Chemistry. 


Gaseous Constituents of Certain Mineral Substances and 
Natural Waters. By Witt1am Ramsay and Morris W. TRAVERS 
(Proc. Roy. Soc., 1897, 60, 442—448).—The authors have examined 
the gases evolved when several finely-powdered minerals are heated to 
a red heat, either alone or with potassium hydrogen sulphate. Samples 
of fergusonite, monazite, samarskite, and columbite gave from 
1:3—1°5 c.c. of helium per gram, whilst pitchblende, from Colorado, 
gave from 0'27—0°3 c.c. per gram; malacone, ZrSO,, from Hitteroe 
in Norway, contained traces of both argon and helium, Cinnabar and 
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cryolite gave small quantities of carbonic oxide only, whilst from 
apatite hydrogen also was obtained ; from barytes, celestineandscapolite, 
no gas was evolved. Hydrogen alone was obtained from serpentine, 
from the Riffelhorn, and from gneiss from Kashmir, whilst a cobalt 
ore, containing manganese dioxide, yielded oxygen only. Lava from 
Iceland gave carbonic anhydride only, whilst the blue clay and the 
coarse-grained gravel of the Kimberley diamond field yielded hydrogen 
and carbonic oxide. From five specimens of meteoric iron, hydrogen 
only was obtained, without a trace of either argon or helium. 

A carboy of water from the Old Sulphur Well, Harrogate, yielded 
45 c.c. of argon, whilst from the same quantity of water from the 
Strathpeffer Wells 25 c.c. were obtained. Samples of gas from the 
Railliére, Des CEufs, Cesar and Espagnol springs at Cauterets, Hautes- 
Pyrénées, contained both argon and helium. Attempts to separate 
these gases by diffusion, and by taking advantage of their relative 
solubilities in water, led to no result. The helium was, however, 
obtained in a pure state by absorbing it by the platinum electrodes of 
a vacuum tube (compare this vol., ii, 375), and subsequently 
liberating the gas by heating the tube. 

From their experiments, the authors conclude that no new gaseous 


element is present in the minerals or natural waters examined. 
W. A. Dz 


Gases enclosed in Crystalline Rocks and Minerals. By 
Wituram A. TinpEn (Proc. Roy. Soc., 1897,60, 453—457).—A number 
of rocks and minerals examined by the author gave, on being heated, 
volumes of gas, varying from that of the mineral taken, to eighteen 
times this volume ; the proportion of hydrogen present varied from 
12°49 to 88°42 per cent., and that of carbonic anhydride from 5°50 to 
77°72 per cent. ; carbonic oxide, nitrogen, and methane were present 
in smaller proportion, but in.no case could helium be detected. The 
gas is apparently enclosed in microscopic cavities, visible in thin 
sections of the mineral, but none of it is evolved when the latter is 
coarsely powdered. 

The author accounts for the large proportion of hydrogen and car- 
bonic oxide by assuming that the rock crystallised in an atmosphere 
rich in carbonic anhydride and steam, and in contact with some easily 
oxidisable substance, for example carbon, a metal such as iron, or a 
metallic protoxide. Ferrous oxide, a substance of the latter kind, is 
oxidised by both steam and carbonic anhydride, at a red heat, to the 
magnetic oxide, the latter substance remaining completely unaffected 
under these conditions. W. A. Dz 


Melting Points of Minerals. By Ra.pu Cusack (Proc. Roy. Irish 
Acad., 1897, [iii], 4, 399—413).—An improved form of Joly’s meldo- 
meter (Abstr., 1892, 414) is described. The method forms a conve- 
nient means of identifying minerals, and the readings are accurate to 
2° of temperature. Most silicates present a greater or less degree of 
viscosity, and do not seem to fuse at any very definite temperature ; 
quartz softens at 1406°, and is liquid at 1425°, but only runs freely 
at 1440°. Small variations in composition do not seem to seriously 
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affect the melting point, as seen, for example, in the pyroxenes and 
amphiboles. The dimorphous rutile and brookite have the same melting 
point, whilst for the somewhat allied topaz and kyanite it is very 
different. The following are the extreme values obtained for samples 
from different localities. 


Actinolite ... 1272—1288°| Almandine 12683—1268°| Adularia ... 1164—1168° 
Tremolite ... 1219—1223 | Idocrase... 1024—1085 | Albite ...... 1172 
Hornblende 1187—1200 | Epidote ... 954—9766 | Microcline 1169 
Diopside ... 1187—1195 | Zoisite ... 995 Labradorite 1223—1235 
Diallage 1264—1300 | Dioptase... Tourmaline 1012—1102 


Augite ...... 1187—1199 | Axinite ... Kyanite .. 1090 
Spodumene 1173 Meionite 2 Sphene_... 1127—1142 
Enstatite ... 1295 Nepheline 1059—1070 | Staurolite 1115 
Wollastonite 1203—1208 | Sodalite ... 1127—1185 | Andalusite 1209 Galena ...... 
Olivine 1363—1878 | Leucite ... 1298 Cuprite ... 1162 Blende ...... 


Molybdenite 


The melting points of topaz, zircon, corundum and wavellite are 
higher than that of platinum, and therefore cannot be determined by 
this method. L. J.8. 


Composition of Nova Scotia Coals and other Minerals. By 
E. Giver, jun. (7'rans. Nova Scotian Inst. Sci., 1897, 9, 246—254).— 
Analyses are given of several coals, iron pyrites, and iron ores. 


L. J. 8. 


Products of Decomposition of Pyrites in the Paris Basin. 
By Atrrep Lacroix (Bull. Soc. fran. Min., 1897, 20, 288—308).— 
In the Paris basin, pyrites and marcasite occur in chalk, Eocene clays, 
lignite, &c. Two main types of alteration may be distinguished as 
the “ hepatic” and the “saline.” In the former, the product, limonite 
or hematite, preserves the original form of the mineral. In the latter, 
the pyrites is more rapidly oxidised in the presence of air to melante- 
rite, FeSO,,7H,O, and sulphuric acid. By the action of these on the 
various rocks, secondary products are formed. Sulphuric acid acting 
on limestone and clay gives gypsum and websterite, Al,O,,50,,9H,0, 
respectively. Melanterite and sulphuric acid, in acting on limestone, 
give gypsum and chalybite, and on clay, halotrichite, FeSO,,A1,(SO,), 
+24H,O. By the oxidation of the melanterite, copiapite, 2Fe,03,580, 
+18H,0, is formed, and this by its action on limestone gives apatelite, 
4Fe,0,,650,,3H,O, and gypsum, Similar reactions take place in the 
island of Naxos and at Sasaki in the Gulf of Corinth (Abstr., 1897, 
ii, 508). L. J. 8. 


Berthierite from Bohemia. By Apo_r Hormann (Sitz.-ber. k. bohm. 
Ges. d. Wiss., 1898, Jahrg. 1897, 2, No. xlix, 3 pp.).—The mineral veins at 
Bohutin, near Przibram, when in diabase, contain calcite and argenti- 
ferous galena, and when in the grauwacke they contain quartz, pyrar- 
gyrite and native silver, but those in connection with the more rarely 
occurring quartz-mica-diorite contain much stibnite. In the last of 
these berthierite occurs, and the succession of minerals is: chalybite, 
galena, quartz, stibnite, berthierite, quartz, barytes, galena, The 
berthierite occurs as fine needles intergrown with quartz and stibnite ; 
from the latter it is easily distinguished by its reddish tarnish. The 
fractured surfaces are dark steel-grey. Analyses by R, Vambera gave 
Tand IJ, 
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Sb. Pb. Quartz. Total. Sp. gr. 


Fe. Ss. 
L 45°60 1062 23:16 trace 19°76 99°14 3:89—3-91 
IL 42°49 11°04 23°16 trace 23°31 100-00 : 
IIL 56°42 13°89 29°69 _-_ 100°00 


After deducting quartz, which is seen as microscopic enclosures, the 
mean (ITI) of these agrees closely with the formula FeS,Sb,S,. 
L. 


J. 58. 


Kalgoorlite,a new Telluride from Western Australia. By 
Epwarp F. Prrrman (Records Geol. Survey N.S.W., 1898, 5, 203—204. 
Compare Abstr., 1897, ii, 503).—The tellurides of Kalgoorlie occur as 
veins, splashes, and pockets, in dykes of a schistose quartz-felspar- 
porphyry. A massive, iron-black mineral with sub-conchoidal fracture 
gave analysis I, by J. C. H. Mingaye, formula, HgAu,Ag,Te, ; to this 
the name kalgoorlite is given. The amalgam found in the district 
may have been produced by the decomposition of this mineral. 

Au. Ag. Hg. Cu. Ss. Te. Total. Sp. gr. 
I. 2072 30°98 1086 0°05 013 [37:26] 10000 8°791. 
II, 41:76 0°80 = ao — 56°65 99°21 9°377. 


A pale yellow mineral, also from Kalgoorlie, is shown by analysis 
II to be probably calaverite. L. J. 8. 


Tellurium in Gold-ores from South Dakota. By Frank 
Cremes SmiTH (Zvans. Amer. Inst. Mining Eng., 1897, 26, 485—515). 
—The so-called refractory gold-ores of the Potsdam sandstone in the 
Black Hills, South Dakota, have been found in all cases to contain 
tellurium. The blue unoxidised sandstone ore contains pyrites, 
gypsum, and fluorite ; the oxidised ore is red. The average of several 
assays, which show a few ounces to the ton, gives I as the com- 
position of the telluride. An assay of the richer telluride ore from 
Cripple Creek, Colorado, gave II. Both these agree in composition 


with sylvanite. 
Total. 


Ag. Te. 
32°39 59°96 100-00 
5°61 34°23 60°16 100-00 
The methods of assaying these ores are described in detail, and 
their metallurgical treatment discussed. L. J. 8. 


[Bismuth Telluride, Apatite and Minervite from N. 8. Wales. | 
By Joun C. H. Minaayve (Ann. Rept. for 1896, Dept. Mines, N.S.W., 
1897, 20—21) and by Gzorcz W. Carp (Records Geol. Survey N.S.W., 
1897, 5, 66).—In the report, various technical analyses of rocks, 
clays, waters, coals, ores, &c., are given, together with analyses of 
the following minerals, short descriptions of which are given in the 
second paper. 

Bismuth telluride from Slippery Creek, near Oberon. This occurs 
with free gold in quartz, and is associated with the greenish-yellow 
alteration product, montanite, A partial analysis gave 

Bi. Te. 8. Gangue, Se, Au, Ag, 
70°82 «1959 = 469 0°06 Nil, 
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Apatite from Gordon Brook, Pinkish-white, hexagonal crystals 
occurring with actinolite in veins traversing granite. The mean of 
two analyses is 

CaO. P.O; Ca. (?) Cl. F. MgO. FeO; Gangue. H,O. Total. 

48°68 41:16 3:82 1:30 2°89 0:20 0°74 1:28 0:29 100°36 


The gangue contained Si0,, Al,O,, Fe,0,, CaO, MgO, and traces of 


‘A white, earthy mineral from the Jenolan Caves has much the 
same composition as minervite (Abstr. 1893, ii, 419, 577; 1896, ii, 
529), The mean of two analyses is 

Al,O3. K,O. Fe,O3. P,Os5. Insol. H,O at 200°. H,O above 200°. Total. 

20°59 8:95 0:19 40°85 1:09 9°58 18-21 99°46 

Also traces of CaO and MgO, but no F, Cl, or SO,. The associ- 
ated clay contains some phosphoric acid. L. J. 8. 


Solution of Silica under Atmospheric Conditions. By C. 
Wittarp Hayes (Bull. Geol. Soc. Amer., 1897, 8, 212—220).—Several 
cases are cited in which quartz pebbles in conglomerates are etched 
down to the general level of the exposed rock surface. The dissolution 
of the quartz is attributed to the combined action of azo-humic acids 
and alkali carbonate solutions. Thenard (Compt. rend., 1870, '70, 
1412) has shown that simple humic acid dissolves only 8 per cent. of 
silica, whilst azo-humic acid combines with 7 to 24 per cent., de- 
pending on the content of nitrogen ; the compounds thus formed are 
easily soluble in alkali carbonates, forming alkali salts of the silico- 
azo-humic acids. L. J. 8. 


“ Fresh-water Chalk” from Essex. By Tuomas 8. Dymonp and 
Frank W. Maryon (Zssex Naturalist, 1897, 10, 213—215).—A soft, 
white, granular substance forms a bed either in or upon glacial drift 
at Halstead. Analysis of material dried at 100° gave 

H,O and 
CaO. MgO. Fe,0;3,A1,0;. P.O. CO,. SiO, organic matter. Total. 
54250 Nil 0563 0127 42°625 1-200 1530 100-295 

Since remains of organisms were not detected, the material has 
probably been directly deposited from water owing to loss of carbonic 
anhydride. L. J. 5S. 


Barytes Nodules in Wood. By Exxiswortn B. Knerr (77rans. 
Kansas Acad. Sci., 1898, 15, 80—81).—In digging a well near Midland 
College, bits of wood were met with at a depth of 40 feet. In this 
wood are numerous white spheres s4;—} inch diam., with an internal 
radiated structure. Analysis proved the material to be barytes. 

SiO, and 
S03. BaO. CaO. gangue. Total. sp. gr. 
33°25 62°17 0:50 4°00 99°92 4°55 
L. J. 8. 


Aluminite from the Salt Range. By H. H. Haypen (Records 
Geol. Survey India, 1897, 30, 110)—Aluminite, which has not before 
been known from India, occurs as veins in the shale underlying the 
coal seam at Chittidand, in the Salt Range. It has a chalky appear- 
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ance, and under the microscope is seen to consist of small, monosym- 
metric crystals, H=1—2; sp. gr. (of impure material)=1°707° 
Selected material gave, on analysis, 

Al,03. SO. H,O. Ca0,ZnO,Fe,0,. Total. 
30°08 23°63 46°44 traces 100°15 


This agrees with the usual formula, Al,O,,50,,9H,0. L. J. 8. 


Deposit in Delaval Colliery, Northumberland. By CHARLEs 
J. Murton and Savitz Swaw (Z'rans. Fed. Inst. Min. Eng., 1895, 10, 
67—71; and Trans. N. Engl. Inst. M. E., 1895, 45, 67).—On a floor 
of under-clay in some very old workings in the Delaval Colliery, Ben- 
well, Northumberland, a deposit of a soft, white material is found. 
Whenexposed to the air, this dries and shrinks to a white, opaque, friable 
mass, which breaks with a conchoidal fracture, and adheres strongly 
to the tongue. It is infusible, and is readily soluble in warm, dilute 
hydrochloric acid. Analysis gave 


Al,0;. CaO, SiO,. SO,. H,0. Total. 
37°93 1-90 12°12 5°30 42°44 99°69 


Water extracts all the calcium, together with a little silica. 

The substance is considered to be a mixture of collyrite, aluminite, and 
a hydrate silicate of calcium, in the proportions 7(2A1,0,,Si0,,9H,0) 
+ Al,(SO,),,2A1,0,,9H,O + 2(CaO,Si0,,18H,0). 

[Aluminite is Al,O,,80,,9H,0. ] L. J. 8. 


[Nitratine] from South-west Africa, By Hermann Tuoms and 
G. Bortiine (Chem. Centr., 1897, ii, 57, 1113; from Ber. Deutsch. 
pharm. Ges., 1897, '7, 168—170. Compare Abstr., 1896, ii, 529).—A 
mineral, locally known as ‘‘ Klipzweet’’ or “ Boomester,” occurs as an 
efflorescence on the undersides of overhanging rocks in the Kharas 
Mountains and on the Orange River, in Namaqualand, German 8.W. 
Africa. Analysis gave 

KO. Na,0. CaO. FeO; N,0; Cl. 4H,0. Si0, SO, 

10°39 27°86 1:10 046 3856 1054 2:74 7:12 2°88 
It is, therefore, an impure nitratine, containing 60°71 per cent. of 
sodium nitrate. L. J.8 


Mossite, and the Crystalline Form of Skogbdlite. By 
Watpremar C. Briéacer (Vidensk. Skrifter, I. Math.-nat. Klasse, 
Kristiania, 1897, No. 7, pp. 1—19).—The new mineral, mossite, 
occurs with yttrotantalite and columbite in a pegmatite vein at 
Berg in the parish of Rade, near Moss, in Norway. The tetragonal 
crystals are black with sub-metallic lustre; a:c=1:0°64379; they 
are usually twinned on (101) and elongated in the direction of the 
pyramid edge [111, 111], then having the appearance of simple 
orthorhombic crystals of prismatic habit. Analysis by G. Thesen 
gave 


Nb,0,;. a0. Sn0,. FeO. Al,0;,MnO,&c. Total. Sp. gr. 
31 52 0°18 16°62 Nil 99°72 6°45 


82°92 
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This gives the formula FeNb,O,,FeTa,O,. Mossite and tapiolite 
are therefore to be considered as the tetragonal equivalents of colum- 
b te and tantalite respectively. Crystals of tapiolite from Sukula, 
in Finland, present the same habit and twinning as mossite; 
a:e=1:0°65251. 

The so-called tantalite from Tammela, in Finland (= ‘“ Tammela- 
tantalite ”’ =skogbilite), is shown to be identical with tapiolite. The 
crystals of this iron tantalate (FeTa,O,), which were described as 
orthorhombic with a form more or less closely related to that of 
columbite, are shown to be really tetragonal and twinned like mossite ; 
a:ce=1:0°65189. 

The following substances form a homcomorphous group: mossite, 
tapiolite, dechenite*, AgClO,, AgBrO,, xenotime, acid phosphates 
and arsenates of ammonium and potassium, rutile, cassiterite, dc. ; 
and there is a double homeomorphism shown by rutile and brookite 
with mossite and columbite. L. J. S. 


Synthesis of Perofskite and Pyrochlore Minerals. By Perr 
Jouan HotmqQuist (Bull. Geol. Inst. Upsala, 1897, 3, 181—262).—A 
detailed summary is given of the literature of perofskite and pyro- 
chlore, and of the minerals related to them, namely, dysanalyte, 
knopite, koppite, hatchettolite, microlite, pyrrhite and azor-pyrrhite. 
The various methods which have been successful in the artificial pro- 
duction of any of these minerals, or of related compounds, are also 


reviewed. 

By fusing the pure oxides with sodium fluoride at a high tempera- 
ture (1500°), and slowly or quickly cooling, the author has obtained 
the following crystallised compounds. 

Tantalic acid and niobic acid. The flux here used was borax. The 
crystals are probably orthorhombic. Sp. gr. of the former =7°777, 
and of the latter=4°568. Na,O,Nb,O,, by fusing sodium carbonate 
and niobic acid with sodium fluoride; pseudo-cubic crystals with 
optical anomalies ; sp. gr. =4'512—4'559. 2Na,0,Nb,0,, by the same 
method, but with the materials in different proportions; this is 
decomposed by water. 

Na,O,3TiO, ; orthorhombic needles ; sp. gr. = 3°4925—3°508. This 
is considered to be possibly isomorphous with perofskite, CaO,TiO,, 
since a powder having this composition is absorbed by the needles to 
the extent of 32°9 per cent. Perofskite is not formed by fusing the 
oxides with sodium fluoride. When molten sodium and calcium car- 
bonates are poured into fused TiO, + Na,CO,, there is a precipitation 
of pseudo-cubic perofskite crystals, which show the same optical 
anomalies as the natural mineral. 

2CaO,Nb,O,; acicular and pseudo-cubic crystals; sp. gr. =4°484. 
3CaO,Nb,O, with part of the calcium replaced by sodium; pseudo- 
cubic, 2CaQ,Ta,O,;; pseudo-cubic. Most of the above calcium salts 
are pseudo-cubic, some are also orthorhombic, and probably represent 
dimorphous forms. 5ThO,,16Nb,0, and Zr0,,5Nb,0, (Abstr., 1896, 
ii, 564) are also described. 

Pyrochlore and dysanalyte; colourless isotropic octahedra with 
the composition NaCaNb,O,F; sp, gr,=4196—4'290; index of 
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refraction for sodium light, 2°149. When this was heated to a higher 
temperature and slowly cooled, octahedral and pseudo-cubic crystals 
were formed ; the latter had a sp. gr. = 4:122—4°399, and composition 
3(Na,0,Nb,0,),2(2CaO,Nb,0,), thus corresponding with a sodium- 
calcium-dysanalyte. Under the same conditions, but with the pre- 
sence of some iron and manganese, yellow, isotropic octahedra of 
pyrochlore and black, shining cubes of dysanalyte were produced ; 
these differ somewhat in composition from the preceding, and there 
seems to be isomorphous replacement between them. In the presence 
of cerium, brown octahedra of koppite were obtained, together 
with dysanalyte. A uranium pyrochlore (hatchettolite) was pre- 
pared as isotropic octahedra; this has the composition 
7(Na,O,Nb,O,) + 2(2U0,,Nb,0,). From the analysis of these pro- 
ducts, resembling pyrochlore and dysanalyte, complicated formule 
are given. Twinned tetragonal crystals related to microlite were 
also prepared. 

The chemical constitution, and the nature of the optical anomalies 
of these salts and minerals, is discussed in detail ; between the pseudo- 
cubic and the orthorhombic members, a crystallographic relation can 
be traced. 

The composition of natural pyrochlore is discussed, and the following 
new analysis given of the Alné mineral; sp. gr.=4'348 (compare 
Abstr., 1895, ii, 509). 

Total 


Nb,05. TiO, ZrO». Ce,0s FeO. CaO. Na,O. K,O. F. H,O. (less 0 for F). 
65°29 2°85 2°58 56°08 1°10 16°20 6°29 0°37 4°08 0°44 102°51 


For thisthe formulais given as 5(NaCaNb,O,F) + 2(NaCa,Nb,O,F) + 
CaTiO, + 2CaO,Nb,0,. L. J. 8. 


Chloritoid from Kincardineshire. By Grorcr Barrow (Quart. 
Journ. Geol. Soc., 1898, 54, 149—156).—Minute, dark, glistening 
crystals of chloritoid occur in a spotted schist at Drumtochty, near 
Fordun, and at other localities in Kincardineshire ; they are hard 
and brittle, have a rudely hexagonal outline, and are dark green by 
transmitted light. Under the microscope, they are seen to have 
jagged edges, and to be intergrown with, and enclose, quartz, chlorite, 
and mica. Twinning is frequent, and there is a fairly well-marked 
basal cleavage. The pleochroism is strong, the colour varying from 
green to indigo-blue ; optically positive, with high index of refraction 
and low birefringence. The collection of pure material was a matter 
of some difficulty ; four analyses showed a decrease in silica and alkalis, 
as the material was increased in purity ; the most pure gave, 


Si0,, Al,O,. Fe,0,; FeO. MgO. Mn. Alkalis. Loss on ignition. Total. 
26:00 40°05 5°05 19°50 2°88 trace trace 6°00 . 99°48 


In composition, the mineral agrees closely with the chloritoid, from 
the Ile de Groix, examined by Barrois. It is suggested that chloritoid 
and ottrelite, both of which have the same optical characters, may 
be identical, and that the differences shown in the analyses are due to 
impurities enclosed in the crystals, L, J. 8, 
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Manganiferous Conglomerate from Hssex. By ‘Tuomas 
S. Dymonp (Zssex Naturalist, 1897, 10, 210—212).—Hard, tabular 
masses of cemented gravel occur on the surface of the London clay 
in the neighbourhood of Tendring, near Colchester; they are used 
as building stones. Analysis of the cementing material gave, 


SiO, and sand. MnO,. MnO. Fe,0;. H,O(at 120°) Ca, Al, &c. Total. 
60°960 6505 2°840 18°315 7°850 [3530] 100-000 
L, J.8. 


Weathering of Micaceous Gneiss in Virginia. By Groraz P. 
Merrit (Bull. Geol. Soc. Amer., 1897, 8, 157—168. Compare Abstr., 
1896, ii, 483 ; 1897, ii, 107).—A highly felspathic gneiss with abun- 
dant black mica occurs at North Garden, in Albemarle Co., Virginia ; 
it contains orthoclase, soda-lime felspars, and quartz, with accessory 
zircon, iron ores, and apatite, and, in considerable quantity, radiating 
masses of a soda-potash zeolite. Analysis of the fresh rock gave the 
results under I ; the portion soluble in hydrochloric acid and sodium 
carbonate solutions gave II. In weathering, the rock becomes 
brownish and friable, and finally passes into red sand and clay. The 
decomposed rock gave analysis III ; the portion soluble in hydrochloric 
acid and sodium carbonate solutions, IV ; and the insoluble portion, 
V, this being mainly quartz. 

SiO, Loss on igni- 
inHCl. inNa,CO;. Al,O,. Fe,03. CaO. MgO. K,O. Na,O. P,O,. tion. Total, 

I, 60°69 16°89 9°06 4°44 1°06 4°25 2°82 0°25 0°62 100°08. 


cen ao? 
II. 1°43 8°66 13°54 1°64 0°89 2°40 1°10 0°23 0°62 30°51. 
III. 45°31 26°55 12°18 trace 0°40 1°10 0°22 0°47 13°75 99°98, 
IV. 0°55 17°14 24°86 11°80 0°06 0°37 0°75 0°25 — 18°40 69°18, 
5 ie 28°90 1°55 0°22 0°07 0°04 0°31 trace trace 0°35 31°44. 


The loss and gain of the various constituents are calculated on the 
assumption that the alumina has remained constant (Abstr., 1897, ii, 
107) ; this shows that 44°67 per cent. of the original matter has been 
leached away, that of the original silica 52°45 per cent. is lost, and 
that most of the iron remains, whilst most of the lime, magnesia, and 
alkalis are carried away. 

The mode of formation of zeolites in rocks is discussed ; they seem 
to be the results of deep-seated hydrometamorphism, rather than of 
surface weathering. The occurrence of zeolites in soils is doubted, 


and the soluble potash, <c., is attributed to the presence of ler 
L. J. 8. 


Granite from Kénigshain. By J. Hazarp (Chem. Centr., 1897, 
ii, 675 ; from Geol. Spezialkarte K. Sachsen, Sektion Lébau-Reichenbach). 
—The granite boss of Kénigshain consists of a medium to coarse 
grained rock, composed of quartz and felspar with a little mica. The 
felspars, analysed by A. Becker, are: I, microcline-albite-perthite ; 
II, albite. Albite from the pegmatite gave IIL. ‘i 

ss On 


SiO,  Al,O;. Fe,0,. CaO. MgO. K,0. Na,0. ignition. Total. 

I. 64°52 2248 060 0:96 060 1:68 9°40 0°36 100°60. 
II. 64:06 1883 052 — — 1288 3°07 050 99°86. 
Ill, 67°77 1985 — — — — 12:32 012 100°06. 
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In drusy cavities in the granite are: wschynite, albite, anatase, 
aphrosiderite, axinite, beryl, cassiterite, chlorite, diaspore, epidote, 
fergusonite, fluorite, gadolinite, hematite, magnetite, meroxene, micro- 
cline, microcline-albite-perthite, molybdenite, orangite, psilomelane, 
smoky quartz, tourmaline, wolframite, xenotime, zinnwaldite, zircon, 
and malacone. The surrounding granites and diorite dykes are 
altered at the contacts of this granite boss. L. J. 8. 


Phosphatised Trachyte from Clipperton Atoll. By J. J. 
Harris Teatt (Quart. Journ. Geol. Soc., 1898, 54, 230—232).—On 
one part of the ring of Clipperton Atoll, in the northern Pacific, is a 
mass, 60 feet high, of more or less altered trachyte. The least altered 
rock is brown, and consists of phenocrysts of sanidine set in a ground- 
mass of microlitic felspars and brown interstitial matter ; analysis gave 
the results under I ; the phosphoric acid is present in the brown sub- 
stance. More altered, white or cream-coloured, material gave II and 
IIT. 


Loss on 
SiO,. P,O;. Al,O; Fe,O;. CaO. K,O. Na,O. ignition. Total. 


I. 54:0 84 179 44 14 45 5°0 3°8 = 99°4. 
Il. 43-7 17-0 _ _-_ — — — 122 _ 
IIL 28 385 25:9 7:4 (Insoluble 2°2) 23:0 99°8. 


These analyses show that the gradual removal of the silica and 
alkalis is accompanied by the introduction of phosphoric acid and 
water ; the change has probably been effected by a solution of ammo- 
nium phosphate derived from guano (compare Abstr., 1896, ii, 185). 
Examination of microscopic sections shows that the phosphatising 
process first attacks the interstitial matter, then the microlitic felspars, 
and last of all the porphyritic sanidines. Under a high power, the 
secondary substance shows a concretionary or agate-like structure. 
The composition shown in analysis III is similar to that of Shepard’s 
redondite, from Redonda in the West Indies; specimens from this 
place show the structure of an andesite. L. J. 8. 


Meteoric Irons. By Emm W. Conen (Ann. k.k. naturhist. Hof- 
museums, Wien, 1897, 12, 119—126).—WNedagolla, Vizagapatam dis- 
trict, Madras. This is one of the few siderites, and the only ataxite, 
of which the fall has been observed ; it fell on January 23rd, 1870. 
The structure is granular, like that of the Locust Grove and Forsyth 
we — (Abstr., 1897, ii, 272, 416), Analysis gave the results 
under I. 

Primitiva, Tarapaca, Chili.—This iron has also the granular struc- 
ture of an ataxite ; schreibersite and graphite are present. Analysis 
of material freed as far as possible from schreibersite gave II. Chro- 
mium and chlorine are absent. 

Newstead, Roxburgshire, Scotland.—This iron was found in 1827 at 
a depth of 3 or 4 feet ina stratum of clay ; its meteoric origin has been 
doubted, and the present author comes to the conclusion that it is 
artificial. The iron is very brittle, and the microscopic structure re- 
sembles that of steel ; it also differs from meteoric iron in the high 
Percentage of carbon, and in the absence of nickel and cobalt (analysis 
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III). Thomson’s analysis of 1862 is quoted under 1V. Analyses 
I—III by O. Sjéstrém. 


iFe. Ni. Co. Cu. P, 8. C. SiO, Total. Sp. gr. 

I. 92°61 6:20 0°49 trace 0°02 005 — 0:25 99°62 7°8613 
II. 94°72 4:72 0°71 trace 0:18 002 003 — 10038 — 

III. 96°01 nil. nil. — 0-22 O15 2-96 0-82 100-16 7:0691 
IV. 93°51 486 — — — — 059 0-91 99°87 ~- 
L. J. 8. 


Water of the Lower Amazon. By Friepricu Karzer (Sitz.-ber. 
k. bihm. Ges. Wiss., 1898, Jahrg. 1897, 1, No. XVII, pp. 1—38).— 
Several analyses are given of water taken from the Amazon at various 
points between Obidos and the mouth. The water contains an un- 
usually small amount of soluble constituents, and in this respect the 
Amazon is ohe of the purest rivers in the world. L. J. S. 


Kansas Mineral Waters. By Herpert E. Davies (7rans. Kansas 
Acad, Sci., 1898, 15, 82—88) ; and by EttswortH B. Knerr (ibid., 
88—89).—In these papers, several analyses are given of mineral waters 
from Kansas. L. J. 8. 


Iodine Spring at Wels. By Evaen Lupwie (Chem. Centr., 1897, 
i, 718; from Wien klin. Woch., 1897, 10, 56—57).—Mineral water 
issues, at the rate of 48 hectolitres in 24 hours, from a boring 500 m. 
deep at Wels, in Upper Austria. The Miocene strata, through which 
the upper part of the boring passes, yield an inflammable gas. The 
water is ferruginous and becomes cloudy in contact with the air. 
Temperature 12°, sp. gr.=1:01219. In 10,000 partsare: KCl, 0°864; 
NaCl, 149°269; Na,BO,, 0°322; LiCl, 0°153; BaCl,, 0-005; SrCl,, 
0027 ; CaCl,, 5°95 ; Ca,(PO,),, 0°014 ; MgCl,, 1:304 ; MgBr,, 1:132 ; 
MglI,, 0°386 ; MgCO,,CO,, 5°044 ; FeCO,,CO,, 1:259; Al,O,, 0°004 ; 
Mn, trace ; SiO,, 0°226 ; organic C, 0°814; free CO,, 0-756. 

The amounts of iodine, bromine and chlorine are compared with 


those in several other springs ; that of Zablacz contains the most. 
L, J. 5. 


Physiological Chemistry. 


‘Survival Respiration’ of Muscle. By W. M. Frercuer (J. 
Physiol., 1898, 23, 10—99).—The experiments were performed on 
frogs’ muscles, and relate principally to the discharge of carbonic 
anhydride from these after their removal from the body. The normal 
course of this discharge and its modifications under various conditions, 
rigor, putrefaction, and action of acids and other poisons are repre- 
sented in diagrams. A large series of rapidly performed estimations 
of carbonic anhydride was made possible by a modification of Black- 
man’s apparatus. The first stage, extending over 5 hours, is one of 
irregular decline ; part of the carbonic anhydride is due to destructive 
changes in the muscle, part to diffusion from the muscle substance, 
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and part to oxidation changes similar to those obtaining during life- 
The second stage, described as the ‘ plateau,’ is many hours longer, 
and shows a very slowly declining rate of discharge ; this is the stage 
which accompanies rigor mortis ; it passes by gradual degrees into the 
third stage, in which only traces of the gas are yielded by the muscle. 
If putrefaction sets in, its occurrence can always be detected by a great 
increase in the formation of carbonic anhydride. W. D. H. 


Chemistry of Contents of Alimentary Tract. By A. Lock- 
HART GILLESPIE (Proc. Roy. Soc., 1897, 62, 4—11).—The contents of the 
alimentary canal in dog, calf, and probably in man, are acid through- 
out. When the food leaves the stomach, it rapidly becomes more con- 
centrated from absorption of water, and consequently more acid ; it 
still contains hydrochloric acid combined with proteid, but the 
increased proportion of inorganic chlorides indicates that this acid is 
being rapidly acted on by the soda of the pancreatic fluid. The organ- 
isms present fall into two groups, those which produce acid and those 
which produce alkaline substances; the former do not, as a rule, 
liquefy gelatin ; the latter are the ordinary putrefactive organisms. 
The former are generally in excess; the ammonia formed by the 
second group unites with the lactic acid formed by the first, and the 
salt so formed is advantageous for the further development of both 
kinds. Excess of hydrochloric acid leaving the stomach causes a rela- 
tively great destruction of the alkali-forming organisms, and thus 
lessens decomposition in the intestine. 

Salol is an antiseptic which exerts its power chiefly in the lower part 


of the intestine, and on the acid-forming organisms; calomel acts 
principally on the alkali-producing organisms, and in the upper region 
of the bowel. 

Trypsin, although it is slowly destroyed by organic acids, is yet 
capable of considerable proteolytic action in their presence. 

The absorption of fluids’is greatest in the duodenum and lower 
ileum. W. Dz. H. 


Spontaneous Emulsifying of Fatty Oils. By W. LoEwEenTHaL 
(Chem. Centr., 1897, ii, 619; from Du Bois-Reymond’s Arch., 1897, 
258—269).—Gad (Du Bois-Reymond’s Arch., 1878, 181) observed that 
rancid oil forms an emulsion with dilute sodium carbonate solution 
even when the mixture is not shaken. The author finds that a 0-06 to 
0:18 per cent. solution of sodium carbonate free from sodium chloride 
forms an emulsion most readily ; with a 0°15 per cent. solution of 
carbonate, 6 per cent. of oleic acid must be present in the olive oil, 
and when 1 per cent. of sodium chloride is contained in a 0°06 per cent. 
solution of carbonate 2°3 per cent. of oleic acid is sufficient. The 
emulsifying power of the carbonate solution containing chloride is 
increased by adding soap solution. A content of chloride of more than 
6 per cent. interferes with the action, but this effect can be compen- 
sated by adding bile ; when, however, chloride is absent, or the content 
of acid is lower, the'addition of bile hinders the formation of an emulsion. 
For olive or rape oil, the best conditions are attained when 9 per cent. 
of oleic acid in a solution of 0-06 per cent. of sodium carbonate is 
present ; castor oil does not emulsify. E. W. W. 


VOL. LXXIV. ii, 29 


394 ABSTRACTS OF CHEMICAL PAPERS. 


The Relationship of Nutrition-need to the Nitrogenous Con- 
stituents of the Body. By Berrnuarp Scudnporrr (Pfliiger’s 
Archiv., 1898, '71, 420—426).—Pfliiger found that in dogs, 1 kilo. of 
the body flesh demands a minimum of 2:073 grams of nitrogen in the 
meat given as food. On repeating these experiments, the number found 
(2099) is nearly identical with Pfliiger’s. There are, however, circum- 
stances in which there may be variations, but what all these circum- 
stances are demands renewed investigation; certainly under the 
influence of thyroid-feeding the number is greater (2°657). — 


Absorption and Excretion of Iron in the Human and Animal 
Body. By A. Hormann (Zurich) (Virchow’s Archiv., 1898, 151, 
488—512).—Microchemical investigation of the wall of the alimentary 
canal shows that in man the principal absorption is in the duodenum. 
The appearances are little different when medicinal doses of iron are 
added to the food ; the liver, and especially the spleen, are the places where 
iron is stored, whilst it is excreted by the kidney and large intestine. 
Analogous results were found in the guinea pig. It is believed that 
inorganic salts of iron are capable of absorption. W. Dz. H. 


Comparative Chemistry of the Suprarenal Capsules. By B. 
Moore and Swate Vincent (Proc. Roy. Soc., 1898, 62, 280—283).— 
The paired suprarenal bodies of elasmobranch fishes correspond struc- 
turally and functionally with the medulla of mammalian suprarenals. 
The inter-renal body corresponds to the cortex. The suprarenal of 
Teleostean fishes consists solely of cortex. 

The chromogen obtainable from the elasmobranch paired bodies is of 
the same chemical nature as that found in the mammalian medulla. 


W. Dz. H. 


Phosphorus in Organic Tissues, By Lkopotp Jotiy (Compt. 
rend., 1898, 126, 531—533).—Experiments have been made in order 
to determine whether animal and vegetable tissues contain unoxidised 
phosphorus in addition to metallic phosphates ; the results were all 
negative. Among the substances examined were vegetables, and 
sheep’s brains and flesh. 

It has been found that sheep’s brains contain about twice as much 
phosphoric acid as the muscular tissue. J.J. 5S. 


Influence of Acids and Alkalis on the Electrotonic Currents 
of Medullated Nerve. By Aveustus D. Water (Proc. Roy. Soc., 
1897, 62, 80—99).—A full account of experiments previously published 
(compare Abstr., 1897, ii, 220). W. D. iH. 


Composition of Human and Cows’ Milk. By Wiuiam 
CaMERER and FRIEDRICH S6LDNER (Zeit. Biol., 1898, 36, 277—313. 
Compare Abstr., 1896, ii, 378 ; 1897, ii, 112).—In human milk, the 
material regarded by Pfeiffer as proteid contains 40 per cent. of some 
unknown nitrogenous substance. In 100 grams of human milk, 11 
milligrams of nitrogen are contained in decomposition products like 
urea and ammonia ; of the remaining nitrogen, 88 per cent. belongs to 
proteids, and 12 per cent. to unknown, probably diffusible, materials. 
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In cows’ milk, the corresponding amounts are 18 milligrams, 98 per 
cent. and 2 per cent. The unknown materials of human milk are 
either much poorer in nitrogen than proteid, or consist of a mixture of 
nitrogenous and non-nitrogenous substances, 

Experiments on inversion by means of dilute hydrochloric acid, with 
both varieties of milk, show that the carbohydrate there present, 
which reduces Fehling’s or bismuth solution, is not increased. Pen- 
toses were not found. W. D. H. 


Metabolism in Leuczemia and Pseudoleucemia. By Wactaw 
von Moraczewski (Virchow’s Archiv., 1898, 151, 22—52).—Complete 
tables are given of the analyses of food and excretions in a case of 
leucemia and in one of pseudoleucemia; the observations extended 
over a prolonged period. Asa result, leucemia is characterised as a 
nitrogen and phosphorus disease; pseudoleucemia as a nitrogen 
disease. As in other forms of anemia, they may be also regarded as 
chlorine and calcium diseases, that is to say, there is a retention in 
the body of the substances mentioned ; the katabolic side of metabolism 
is in abeyance, and this is possibly connected with diminution of 
oxidation processes. Treatment with spleen tabloids had practically no 
effect ; with oxygen, the excretion of phosphorus and calcium is 
increased; with thyroid tabloids, the metabolism becomes almost 
normal, W. D. H. 


Physiological Action of Hydroxylamine Hydrochloride. By 
W. B. Bropre (Proc. Roy. Soc. Edin., 22, 56).—Solutions of 1 per 
cent. strength were employed after neutralisation with acid ; it appears 
to act as a poison to protoplasmic structures, but its mode of action is 
not explained ; it may be dependent on some reducing action. 

When the neutralised solution or a crystal of the salt which is acid 
is added to blood-pigment, the two dark bands of oxyhzemoglobin 
gradually fade and broaden out, but never absolutely disappear, whilst 
the part of the spectrum, from the commencement of the green to the 
violet, is darkened ; it resembles the spectrum of alkaline hematin, 
with the addition of these two faint bands. The single band of 
reduced hemoglobin is never seen. E. W. P. 


Formation of Fat during Phosphorus Poisoning. By 
Epuarp Pruitcer (Pfliiger’s Archiv., 1898, 71, 318—332).—Polimanti 
(this vol., ii, 307) has recently stated that in frogs, phosphorus 
poisoning leads to an increased formation of fat in the body. This 
fat is considered to originate from proteid, as the frogs employed were 
winter frogs in which the amount of glycogen in the body is reduced 
toa minimum. On this last point, Polimanti himself made no ex- 
periments, but took for granted the statements of Schiff and Luchsinger. 
The possibility of the origin of fat from proteid has always been 
strenuously resisted by Pfliiger, who in the present paper subjects 
Polimanti’s work to vigorous criticism. 

He shows that frogs at the end of their winter sleep do contain a 
remarkably high (nearly 1:0) percentage of glycogen; he calculates 
that this would be more than sufficient to explain the increase of fat 
found in Polimanti’s experiments. He, moreover, points out that 
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Polimanti’s calculations require correction, that sufficient care was not 
exercised in the selection of frogs of a uniform size, and that the 
method of extraction of the fat was faulty. This last point is more 
fully discussed in a paper by Nerking (see this vol., ii, 413). 

Nore py Azstractor.—The method employed of estimating glyco- 
gen consisted in extracting the tissues with boiling potassium hydr- 
oxide ; the proteid in this extract was precipitated with Briicke’s re- 
agent, and the glycogen in the filtrate precipitated with alcohol. This 
precipitate was weighed in some experiments, and converted into 
sugar in others, the number in the latter case coming out smaller than 
in the former; the precipitate produced by alcohol, therefore, con- 
sisted of something else in addition to glycogen, indeed the author 
admits it contained nitrogen. He seems altogether to have omitted 
a consideration of Pavy’s work who has shown that proteids on 
treatment with potash yield an amylose carbohydrate; it appears 
possible that what is in the present paper called glycogen may, in part 
at any rate, consist of this substance. W. Dz. H. 


Chemistry of Vegetable Physiology and Agriculture. 


Alcoholic Fermentation without Yeast Cells. V. and VI. 
By Epvuarp Bucuner and Rupotr Rapp (Ber., 1898, 31, 1084—1090 ; 
1090—1094. Compare this vol., ii, 127).—Quantitative experiments 
with yeast extract show that the relation between the alcohol and 
carbonic anhydride produced by its action on sugar is practically the 
same as when living yeast is employed. The active enzyme is not ex- 
tracted when the yeast is simply washed with water, a comparison 
of the extracts obtained from washed and unwashed yeast showing that 
when no arsenite is added, the two are equally strong, whilst in the 
presence of 2 per cent. of arsenious oxide that obtained from the 
washed yeast has a much more vigorous action. 

The addition of 0°55 per cent. of ammonium fluoride causes an 
opalescence and greatly diminishes the activity of the extract, whilst 
the nitrate, chloride, sulphate, and hydrazoate of ammonium are 
without action. Sodium hydrazoate and toluene, both of which are 
strong antiseptics, have no effect on the progress of the fermentation, 
and it is proposed to employ 1 per cent. by volume of toluene instead 
of potassium arsenite. The latter appears to diminish the fermenta- 
tion of glucose, galactose, and carbohydrates which yield glucose alone 
on hydrolysis, whilst it has no effect on saccharose and mixtures of 
glucose and fructose, or glucose and saccharose. It also appears to 
have a decided effect on dialysed or diluted extract, but no explanation 
of this action has as yet been arrived at. 

The expressed yeast extract has an equally rapid action on maltose, 
saccharose, d-glucose, and d-fructose ; raffinose is more slowly fer- 
mented and d-galactose and glycogen still more slowly, whilst lactose 
and /-arabinose are not attacked. Living yeast ferments glucose more 
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rapidly than fructose and does not ferment glycogen. The experi- 
ments were carried out with 13 per cent. and in some cases 28 per cent. 
solutions, and both in the absence of antiseptics, and in the presence 
of potassium arsenite and toluene. A. H. 


Production of Aromatic Substances by Alcoholic Fermenta- 
tion in Presence of Certain Leaves. By GrorcEs JACQUEMIN 
(Compt. rend., 1897, 125, 114—116).—Although the leaves of most 
trees do not possess the characteristic odour and taste of the ripe 
fruit of the same tree, yet such leaves are capable of developing the 
odour and taste when placed in a liquid undergoing alcoholic fer- 
mentation. Apple, pear, and vine leaves have been treated in this 
manner. The author suggests that the aromatic principle is probably 
present in the leaves in the form of a glucoside, and that the glucoside 
is hydrolysed in the one case by an enzyme secreted by the yeast and 
in the other by an enzyme contained in the ripening fruit. 

J.J.8. 


Oxydase from Botrytis Cinerea. By J. B. Vincent LABorDE 
(Compt. rend., 1898, 126, 536—538).—As has been previously shown, 
Botrytis cinerea, which lives as a parasite on grapes, secretes an 
oxydase which is afterwards found in the must, and also after 
fermentation in the wine. This oxydase is the cause of the alteration 
known as ‘‘casse brune.” 

A method of estimating oxydase has been employed which depends 
on a comparison of the depth of the blue coloration which it yields 
with guaiacum extract, with the colour produced between iodine and 
the same extract (0°5 milligram of iodine to 20 c.c. of mixture gives 
a colour which is taken as unity). 

Oxydase is gradually destroyed by atmospheric oxygen and also by 
heat, the destruction being complete at 85°. 

The author finds that the quantity of oxydase left at the end of a 
fermentation is always less than the quantity originally present, and 
that the amount left decreases with the length of time taken for the 
fermentation. The difference in temperature, 25—36°, does not affect 
the amount. Injurious yeasts and organisms do not appear to affect 
oxydase. In the case of red wines, the amount of oxydase left is always 
much greater than in the case of white wines, and may amount to 
80—100 per cent. of the amount originally present. J.J. 8. 


Action of “Flower of Wine” on Sorbitol. By Gasrret 
Bertrand (Compt. rend., 1898, 126, 653—656).—The author has 
repeated and extended his previous experiments and again finds 
that, contrary to the statement of Matrot, the “flower of wine” 
(Saccharomyces vini), when growing in a nutritive liquid containing 
sorbitol, gradually destroys the latter and does not convert it into 
sorbose, This holds good in a variety of conditions and for various 
Juices containing sorbitol. C. H. B. 


Saké, the Japanese National Beverage, and the Fungus 
which produces it. By Orroxar Surewrck (Bied. Centr., 1898, 27, 
140—141 ; from Centr, Bakt. Par., 1, ii, 782).—The liquid is prepared 
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by fermenting steamed rice with “koji,” which is obtained by mixing 
rice grains which have been freed from husks, soaked and steamed, 
with 0°2 per cent. of Tam koji seeds, which are already infected with 
Aspergillus oryze. The whole process, which is rather complicated, is 
described. The final product of the fermentation is pressed in cotton 
bags, the saké drawn off into tubs, and allowed to ferment further ; 
the pressed residues yield alcohol and are afterwards utilised as 
manure. Saké, which contains up to 15 per cent. of alcohol, is con- 
sumed hot, has the colour of hock, and in taste resembles old Hungarian 
wine. , 

It is supposed that the fermentation is caused by special yeasts, in 
part true yeasts (Saccharomyces anomalus and a yeast with round 
spores), which are mixed with Aspergillus. Experiments with different 
substances showed that Aspergillus developed best on rice and worst 
on apple sections. N. H. J. M. 


Fungi which Thrive in Acids. By Cart Wenmer (Bied. Centr., 
1898, 2'7, 284—285 ; from Beitr. Kennt. einheim. Pilze, 2, Jena, 1895). 
—The flakes produced in pure solutions of citric acid are sterile 
mycelia, which, when transferred to suitable nutritive solutions, 
eventually fructify and prove to be Verticilliwm glaucum. No other 
fungi seem to develop in pure citric acid solutions, but when sugar is 
added, spores of other kinds are readily detected. 

In pure tartaric acid solutions, a mould develops which is 
capable of existing in presence of extraordinarily large amounts of 
acid, A growth which had developed in a 13:3 per cent. solution was 
found to produce vigorous citric acid fermentation in sugar solutions. 
The same fungus, together with Penicillium luteum, appeared on 
lemons, and both fungi are soon observed in saccharine solutions to 
which citric or tartaric acids have been added. N. H.-J. M. 


Nutritive Value of Sodium Salts for Fungi, By Cart WEHMER 
(Bied. Centr., 1898, 27, 285; from Beitr. Kennt. einheim. Pilze, 2, 
Jena, 1895).—The statement that, in nutritive solutions for fungi, 
potassium salts may be replaced [? by sodium salts] is based ona few 
old, and admittedly imperfect, experiments. It is now shown that 
Aspergillus and Penicillium may develop considerably in nutritive 
solutions containing, besides a non-nitrogenous organic substance and 
magnesium sulphate, only sodium phosphate and sodium nitrate. The 
growth was, however, much slower than in similar solutions con- 
taining potassium salts. Sodium salts are, therefore, not worthless 
as foods, but only less suitable than potassium salts.}] N. H. J. M. 


Physiological Inequality of Fumaric and Maleic Acids: 
Antiseptic Action of Maleic Acid. By Carn Werumer (Died. 
Centr., 1898, 285 ; from Beitr. Kennt. einheim. Pilze, 2, Jena, 1895).—- 
Buchner’s experiments (Abstr., 1892, 820) with the ammonium salts 
of fumaric and maleic acids showed that fungi developed with great 
difficulty in the maleate solution, and this was supposed to indicate 
that maleic acid is not available as a source of carbon. In the 
author’s experiments, both the free acids and salts were employed. 
The results show that maleic acid is directly injurious, and that as an 
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antiseptic for mould fungi it is nearly equal to hydrochloric and oxalic 
acids, whilst its action on bacteria is similar to that of salicylic acid 
(compare Ishizuka, Abstr., 1897, ii, 276). N. H. J. M. 


Physiology and Morphology of the Acetic Acid Bacteria, 
By W. Serrert (Bied. Centr., 1898, 2'7, 123—130; fromCentr. Bakt. Par., 
1897, 3, 337—349 and 385— 399), —Methylic and isopropylic alcohols 
are not attacked by Bacterium Pasteurianum and B. Kiitzingianum, 
Amylic alcohol is not attacked by B. Past., but the results with 
B. Kitz. were uncertain. Ethylic and propylic alcohols are converted 
by both bacteria into acetic and propionic acids respectively, and 
butylic and isobutylic alcohols are also oxidised. Ethylenic glycol 
is oxidised to glycolic acid, which, however, checks the development of 
the bacterium. Both bacteria act very feebly on glycerol as compared 
with B. aceti Brown. Mannitol is not attacked at all by B. Past. ; 
B. Kiitz. converts it into levulose with only slight energy as compared 
with B. aceti Hansen and B. aceti Brown. Neither bacterium acts on 
dulcitol or on levulose or maltose. Dextrose is oxidised by both 
bacteria to gluconic acid (which retards the activity of the bacteria), 
and acetic acid to carbonic anhydride and water; propionic and 
butyric acids, however, do not seem to be attacked. 

The effect of the acetic acid bacteria on monatomic primary alcohols 
seems to diminish as the amount of carbon increases. N. H. J. M. 


Action of Light on Diastase, and its Biological Significance. 
By J. Rrynoips Green (Proc. Roy. Soc., 1897, 61, 25—28. Compare 
Abstr., 1896, i, 110).—Brown and Morris have pointed out (Trans., 
1893, 604) that the amount of diastase in foliage leaves is greater in 
the early morning than in the latter part of the day, especially after 
several hours of sunshine; the author now describes experiments 
which were made to ascertain whether the diminution in quantity 
during the day is due to the destructive influence of light on the 
enzyme. The diastatic solutions employed were extract of malt ; 
aqueous solutions of diastase precipitated by alcohol from malt 
extract ; diluted human saliva, freed from mucin; and extracts of 
foliage leaves. These were preserved by the addition of 0-2 per cent. 
of potassium cyanide, and, in the author’s experiments, were exposed 
to the action of light during several hours, either to the whole of the 
spectrum or to a selected part of it. Their hydrolytic power was then 
determined by digesting them with dilute solutions of soluble starch, 
or 1 per cent, starch paste, titrating against Fehling’s solution, and 
weighing as cupric oxide the precipitate thus obtained. Control 
experiments were made in each case, so that any difference in hydro- 
lytic power was attributable solely to the illumination. The sources 
of the latter were bright sunshine, diffused daylight, and a powerful, 
naked electric arc. 

The results obtained may be summarised as follows. Exposure to 
the whole of the spectrum during several hours destroys from 20—60 
per cent. of the diastase, whilst an increase in the amount of the 
latter occurs at first, when the ultra-violet rays are cut off; sub- 
sequently, however, the enzyme is gradually and completely destroyed. 
The infra-red, red (720 yy to 640 pp), orange (640 wy to 585 py), and 


400 ABSTRACTS OF CHEMICAL PAPERS. 


blue (500 to 430 py) regions gave increases in the amount of diastase 
of 10°8, 53:5, 4°75 and 20:8 per cent. respectively ; the green region 
from 585 pp to 500 up, however, caused a diminution of 15-7 per cent., 
and a marked decrease was found in the violet region beyond 430 py, 
although this was not measured. It is noteworthy that the increase or 
decrease of diastase in the several cases continued after the solutions 
were removed from the access of the rays. The deleterious rays were 
found to be absorbed by the solutions, partly by the diastase, whether 
boiled or unboiled, and partly by the proteids present. The latter 
seem to exercise a protective influence ; this was determined separately, 
by adding small quantities of egg-albumin to the extracts, and appears 
to be roughly proportional to the amount of albumin present. The 
colouring matter of barley also acts as a protection. 

The author finds also that diastase is destroyed by light in the 
living leaf, as well as in the extracts, but was unable to deter- 
mine the probable protective influence of the chlorophyll in the 
leaf. 

The following conclusions are drawn from the experiments. 
(1) That there exists in the leaf, and in the extracts examined, a 
certain amount of zymogen, which is converted by the infra-red, red, 
orange, and blue rays into active diastase. (2) That diastase is 
destroyed by the ultra-violet and violet rays, vr its configuration is so 
changed that it is unable to effect starch hydrolysis. (3) The enzyme 
is not located in the chlorophyll grains, but in the protoplasm of the 


cell. (4) The suggestion of Pick (Bot. Centr., 16, 9—12), and of 
Johow (Pringsheim’s Jahrb., 15, 299), that the red colouring of certain 
leaves is a material help to the translocation of starch, is probably 
sound, as such colouring matters absorb the rays which destroy the 
diastase. (5) That the power of utilising the radiant energy of light 
is possessed by many plants, without the presence of a chlorophyll 
apparatus. W. A. D. 


Alcohol Production during the Intramolecular Respiration 
of Higher Plants. By Emm Gopiewsk1 and F. Potzeniusz (Bied. 
Centr., 1898, 27, 135; from Anzeiger Akad. Wiss. Krakau, 1897).— 
Ten pea seeds kept in a vacuum, with water, yielded daily 10—20 c.c. 
of carbonic anhydride for three weeks. The total amount of carbonic 
anhydride obtained in six weeks, when there was no further evolution, 
amounted to 20 per cent. of the dry substance of the seeds. An 
amount of alcohol was simultaneously produced corresponding very 
well with the quantity which would be obtained by ordinary fer- 
mentation. When 2 per cent. glucose was used instead of water, 
there was an increased production of alcohol and carbonic anhydride 
owing to the partial decomposition of the glucose. Cane-sugar was 
inverted by the seeds in absence of air. 

When kept in water (without air) for 14 days, peas still retain the 
power of germinating, but germination is not normal, and the roots 
die before the plumula. 

It is concluded that the action of yeast differs only quantitatively 
from that of the intramolecular respiration of plants. 

N. H. J, M. 
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Anatomy and Physiology of the Seed of Sugar Beet (Beta 
vulgaris). By Anton Nester and Jurivs Sroxxasa (Bied. Centr., 
1898, 27, 115—117; from Newe Zeit. Riibenzuckerind, 1897, 39, 37). 
—Nearly the whole of the lime of the seed is contained in the testa, 
which contains numerous crystals of calcium oxalate. The testa also 
contains a large amount of pentosans (18°85 per cent. in the dry matter) 
probably (especially the xylan) chemically combined with much of the 
cellulose.. The seed, excluding the outer testa, contains the following 
amounts of the different constituents. 


Total Proteid Fat (without 
nitrogen. nitrogen. lecithin). Lecithin. Cellulose. Pentosans. Starch. Ash. 


4°32 3°85 20°02 0°46 2°31 2:26 37°31 3°52 
The ash contains (per cent.). 
K,0O. Na,O. CaO. MgO. FeO, P,0;. SOs SiO». 
20:14 800 385 11:0 O47 43:22 9:02 2°81 
The proteids are mainly in the embryo, and sometimes amount to 
24 per cent. The fat plays a very important part during germination, 
and is at this time almost entirely consumed. Lecithin occurs almost 
exclusively in the embryo and starch mostly in the perisperm. The 
hemicellulose in the cotyledons presumably contain pentosans (araban) 
as well as galactose (compare Schulze, Zeit. physiol. Chem., 1896, 392). 
The ash constituents (especially phosphoric acid, sulphur, iron, and 
magnesium) seem to be mostly in combination with organic substances ; 
the potash is supposed to be accumulated in the perisperm, along with 
the carbohydrates. . H. J. M. 


Cause of the Presence of Oxalic Acid in Sugar-juices. By 
G. von Kriss (Chem. Centr., 1897, ii, 921; from Zeit. Ver. Riibenzuck.- 
Ind., 1897, 755—757).—In connection with Riimpler’s observation 
(Deutsch. Zuck.-Ind., 1897, 678), that sugar solutions which contain at 
least 1 per cent. of calcium oxide are able to dissolve calcium oxalate 
at the ordinary temperature, the author finds that the presence of 
alkali carbonates enables the juices to hold oxalic acid in solution or 
to extract it from the sediment. E. W. W. 


Substances contained in the Trunks of Trees. By Francis 
H. Srorer (Chem. Centr., 1897, ii, 902—903; from Bulletin of the 
Bussey Institution, 2, 386, 408).—The author finds that the quantity 
of starch stored in the trunks of trees is not so great as is usually 
assumed and that pentosans are to be regarded as the reserve material. 
The following data in parts per 100 of wood dried at 100° were ob- 
tained in the case of white birch (Betula populifolia). 


Inner wood. Outer wood. Bark. 


Pentosan. Starch. | Pentosan. Starch. | Pentosan. Starch, 


39°23 ‘ 36°10 30°82 
In July ......| 80°52 . 34°67 : 21°07 
In October...| 29°88 ° 29°97 , 22°67 
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The amount of pentosan was estimated by distilling the wood with 
hydrochloric acid of sp. gr. =1°06 and weighing the furfuraldehyde in 
the form of its phenylhydrazine compound ; when 2'5 per cent. or a still 
more dilute acid was used, and the sugar estimated by Allihn’s method, 
the more dilute the acid the less the amount of pentosan obtained and 
the residue when distilled with acid of sp. gr. = 1°06 gave abundance of 
furfuraldehyde. The starch was estimated from the amount of sugar 
obtained by the action of diastase. The content of wood-gum deter- 
mined by Loew’s method was found to be 13—14 per cent. in the wood 
and 6°8 per cent. in the bark, and the crude fibre by Weende’s method 
52°5—55°2 in the wood. This crude fibre also contains pentosan and 
yields furfuraldehyde when distilled with hydrochloric acid. Lange's 
method gave similar results and the cellulose was also found to contain 
pentosan. E. W. W. 


Feeding Experiments on Milch Cows with Linseed Oil and 
Crushed Linseed. By D. Metix. Beauarian (Bied. Cenir., 1898, 
27, 239—240 ; from Milchzett., 1897, 552).—Four cows were fed during 
four periods of 8 days as follows. Period (1 and 4), beetroot, 50 kilos. ; 
hay, 14 kilos.; straw, 3 kilos.; malt germs, 4 kilos. ; linseed meal, 
freed from oil, 4 kilos. ; and barley meal, 2 kilos. per 1000 kilos. live 
weight. Period (2), the same as (1 and 4), with linseed oil (1 kilo.), 
as an emulsion, in addition. In period (3) the feeding was the same 
as in (1 and 4), except that crushed linseed (4 kilos.) was substituted 
for linseed meal. 

The emulsified oil caused loss of appetite, but the crushed linseed 
was eaten readily. As regards the effect of the oil, or oily food, on 
the production of fat, the results were, unlike Soxhlet’s, entirely 
negative. 

It is considered that further experiments are desirable. (Compare 
Soxhlet, Wochenbl. landw., Ver. Bayern, 1896, and Journ. R.A.S.E., 1897, 

iii], 8, 655 ; also Speir, Trans. Highland and Agric. Soc. Scotl., 1897, 
v], 9). N. H. J. M. 


Manuring Experiments with Potash and Soda. By Smerts 
and C. Scurerer (Bied..Centr., 1898, 27, 227—229 ; from Recherches 
sur les engrins potassiques et sodiques, Maaseyck., 1896).—The exclusive 
application of sodium salts to soil very poor in available potash has 
little or no effect on the vegetation, but has a distinct effect in the 
case of soils containing a moderate amount of potash. With poor 
soils, sodium salts should be applied along with potassium salts. In 
presence of much potash, soda is without effect. Soda is useful in 
economising potash, but is not necessary to vegetation. 

Experiments with oats on different soils showed that the soda in 
kainite and carnallite has an effect between 5 and 80 per cent. of the 
effect produced by the potash. Other experiments, with different crops, 
indicated an effect produced of 6 to 36 per cent. of that shown by the 
potash. N. H. J. M. 
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Estimation of Perchlorate in Saltpetre. By R. SELckmANN 
(Zeit. angw. Chem., 1898, 101—102).—Five or 10 grams of the sample 
of Chili-salpetre which has been assayed for chlorides is fused ina 
porcelain crucible of 40—50 c.c. capacity with 3—4 times its weight 
of lead-cuttings. Soon after the nitrate fuses, the lead begins to melt, 
and evolution of oxygen and formation of litharge is noticed. To 
promote the action, the mass is well stirred with a bent copper wire, 
and when, after about 15 minutes, the mixture has become pasty, the 
heat is raised for a few minntes to dull redness. When cold, the 
melt is warmed with water containing a few grams of sodium hydrogen 
carbonate or hydroxide, and the filtrate containing the chlorine is 
acidified with nitric acid, precipitated with silver nitrate, and the 
silver chloride collected and weighed. 

When dealing with ordinary salpetre, the heating should be con- 
ducted cautiously at first, and finally somewhat more strongly for 
half an hour, to completely decompose the perchlorate. The test- 
analyses are satisfactory. L. DE K. 


Detection of Iodine in Organic Preparations. By AnTon 
Seypa (Chem. Centr., 1897, ii, 806—807 ; from Zeit. dfentl. Chem., 3, 
359—364).—In Cod-liver Oil.—Twenty grams of the sample is 
thoroughly mixed with 40 grams of powdered sodium hydroxide con- 
tained in a nickel dish of 200 c.c. capacity, and then heated over a 
burner. After the first frothing is over, the dish is covered with a 
platinum lid and the heat is continued for 8 hours, the mass being 
from time to time stirred with a clean iron spatula. The residue is then 
transferred to a beaker and dissolved in 400 c.c. of water, and after 
removing the carbonaceous residue by filtration, a current of carbonic 
anhydride is passed into the filtrate until the alkali is completely 
neutralised, which may be ascertained by the well-known barium chloride 
test. When cold, an equal volume of commercial absolute alcohol is added 
to precipitate the sodium carbonate, which is collected, and washed 
thrice with proof spirit. The mixed alcoholic liquid is then concen- 
trated on the water bath, transferred to a platinum dish, and again 
carefully evaporated to dryness, and gently ignited until it becomes 
white. When cold, it is dissolved in a little water, and mixed in a sepa- 
rating funnel with 5 c.c. of a 0-01 per cent. solution of potassium nitrite, 
10 c.c. of chloroform is added, and the whole well shaken; the 
liquid is then acidified with dilute sulphuric acid, and again thoroughly 
shaken, When the two layers have completely separated, the chloro- 
form is drawn off and filtered into a glass cylinder of 10 cm. diameter 
through a dry filter. The presence of iodine is indicated by the 
characteristic purple coloration of the chloroform, which is rendered 
more visible by comparing it with a similar cylinder containing pure 
chloroform, 


{n Oophorin.—This pharmaceutical preparation is prepared from 
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pigs’ ovaries. Twenty grams of the sample is treated as directed for 
cod-liver oil. A sample analysed by the author showed, however, no 
trace of iodine. L. pe K, 


Test for Sulphurous Acid: Estimation of Iron with Dichrom- 
ate. By H. Jervis (Chem. News, 1898, '77, 133).—In reducing ferric 
solutions with sulphurous anhydride, the complete expulsion of the 
excess of the gas is best ascertained by testing the vapour from the 
boiling liquid with a few drops of a very dilute acid solution of 
permanganate. 

It has been suggested that traces of iron may be estimated in 
ignited manganese oxide by dissolving in hydrochloric acid, reducing, 
and titrating with dichromate. This is not correct, as in presence of 
much manganous salt the blue colour of the ferrous ferricyanide is not 


seen, being masked by the brown manganous ferricyanide. 
D. A. L. 


Valuation of Fuming Sulphuric Acid and of Sulphuric 
Anhydride.—By R. RosenuecuEr (Zeit. anal. Chem., 1898, 37, 
201—217).—The following method was devised for the rapid 
assay, for technical purposes, of numerous samples of the above 
substances, by operators not accustomed to refined analytical 
work. From a glass tube 5—6 mm. in diameter, light bulbs, 
each with two narrow tubes, are drawn out; while expanding 
each bulb, its tubes are bent out from a straight line to an angle of 
about 140°, and their ends are then reduced in bore to } to} mm. It 
is convenient to have one tube 4—5 c.m., the other 5—6 c.m., in 
length. Plunging the longer tube into the sample of acid (previously, 
if necessary, completely liquefied, by suitable, but not excessive, warm- 
ing in a stoppered bottle), it is easy by suction to draw some of the 
acid into the bulb without any of the white anhydride fumes passing 
beyond it. The bulbs can be hung from the balance in an appropriate 
wire stirrup, and owing to the narrowness of the tubes neither loss of 
anhydride nor absorption of water is to be feared during the weighing. 
Warming the bulb by the hand is naturally to be avoided. Each bulb 
is then thrust into a bottle (250—300 c.c.) containing 20—30 c.c. of 
distilled water and 10 drops of an indicator (paranitrophenol is pre- 
ferred) and held horizontally. ‘It is easy to insert the stopper and 
seal it by wetting with the water inside before any escape of acid 
occurs. A sudden shake then pulverises the bulb, and the white 
fumes which fill the bottle are allowed to disappear by absorption 
before the stopper is removed. The titration with alkali is then com- 
pleted in the same bottle. Duplicate assays seldom differ by more 
than a few hundredths per cent. M. J. 5. 


Iodometric Estimation of Tellurium. By James F. Norris and 
Henry Fay (Amer. Chem. J., 1898, 20, 278—283).—The following 
method affords an accurate means for the estimation of tellurium in 
presence of the halogen acids. 

Tellurous acid is oxidised to telluric acid by adding potassium per- 
manganate until the meniscus of the brown solution shows 4 
deep pink colour. The whole is then diluted with ice-cold water, 
treated with potassium iodide and sulphuric acid, and titrated 
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with sodium thiosulphate. The oxidation of tellurium may be expressed 
by the following equation, 2K MnO, + 3TeO, + 4KI + 5H,SO, = 3TeO, 
+ 3K,S0, + 2MnS0O, + 5H,0 + 41. 

The authors find that pure, perfectly white, tellurium dioxide may 
be obtained by decomposing the basic nitrate just below a red heat and 
then fusing quickly in small portions. If the nitrate be fused directly, 
traces of tellurium always separate. A. W. C. 


Method for Estimating Free Acid in the Presence of Phos- 
phates. By L. pe Jager (Chem. Centr., 1897, ii, 683—684; from 
Centr. med. Wis ., 1897, 593—596).—The process is very much like 
the well-known method proposed by Leo ; it is carried out by titrating 
the boiling solution with N/10 soda, using phenolphthalein as indicator, 
the liquid turning red the moment all the lime has been precipitated 
as tricalcium phosphate. If no lime is present, another estimation 
must be made after adding some calcium chloride. 

If free lime is present, this is quantitatively removed by oxalic acid, 
and another titration is made. Formule are given to facilitate the 
calculation. L, pe K. 


A Gravimetric Method of Estimating Phosphoric Acid as 
Ammonium Phosphomolybdate. By Tuomas 8S. Grappine (Chem. 
News, 1898, ‘77, 32—33. Compare Abstr., 1896, ii, 336).—The 
author obtains a uniform molybdate precipitate in the following 
manner, and approves of its use for the estimation of phosphoric acid. 
Twenty-five to 50 c.c. of the phosphoric solution is treated with 25 c.c. 
of ammonia, of sp. gr. 0°900, then acidified with nitric acid, 
of sp. gr. 1°420, and placed on a water bath maintained at 50°, while 
the ordinary 5 per cent. acid molybdate solution is dropped in with 
constant stirring, at the rate of 50 c.c. in 5 minutes, until there is an 
excess of 10 c.c.; after a further 10 minutes on the water bath, the 
mass is filtered through a weighed filter. The filtrate is mixed with 
5 c.c. of molybdate solution, and should remain clear or become only 
slightly opalescent after being on the water bath 10 minutes. The 
precipitate is washed with dilute nitric acid (100:1), three times by 
decantation, and three times on the filter, and finally once with 
water; it is then drained, dried first in an ordinary water oven, 
and finally at 105°, in an oven surrounded with dilute glycerol, 
sp. gr.= 1°160, and boiling at 110°. The filter paper must be tared 
to that temperature. The various precautions ensure the absence 
of occluded salts, the complete precipitation of the phosphoric 
acid, and the non-separation of molybdic oxide or iron salt. The 
author finds the composition of the yellow crystallised salt to be: 
24Mo0,,P,0,,3(NH,),0 + 24Mo0,,P,0,,2(NH,),0,H,O + 5aq. 

For the direct estimation of reverted or citrate-soluble phosphoric 
acid, the citrate filtrate and washings are made up to 200 c.c. and 
25 c.c., equivalent to 0°25 gram of the fertiliser, is treated with 50 c.c. 
of ammonia, of sp. gr. 0°900, acidified with nitric acid, made up to half 
a litre, heated in a bath to 65°, while 50 c.c. of molybdate solution is 
added in a thin stream with stirring, the whole digested for half an 
hour, and then treated as above, except that the filtrate is heated for 
half an hour at 65°, when it should remain clear. D, A. L, 
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Volumetric Estimation of Phosphoric Acid. By Avavsr 
HEBEBRAND (Zeit. anal. Chem., 1898, 37, 217—223).—The method 
advocated is essentially that of Stolba (Abstr., 1877, ii, 355), and 
possesses the advantage over the gravimetric estimation as magnesium 
pyrophosphate, that it gives identical results with monammonium 
magnesium phosphate, and with diammonium magnesium phosphate, 
(NH,),MgP,0,, the admixture of the latter with the precipitate of 
the former having been recognised by Neubauer as the chief source of 
error in the gravimetric method. The precipitate obtained in the 
usual manner is collected in an ordinary filter, and after washing 
sufficiently with 2°5 per cent. ammonia, the ammonia is displaced by 
washing with about 30 c.c. of 96 per cent. alcohol. The still moist 
precipitate is then rinsed back into the precipitation beaker and 
treated with a small measured excess of N/5 hydrochloric acid, in 
which it readily dissolves. About 5—10 drops of an alcoholic solu- 
tion of Merck’s carminic acid (0°5 gram in 100 c.c.) is added as an 
indicator, and the excess of acid is titrated back with N/5 sodium 
hydroxide. The change of colour from yellowish-brown to violet 
occurs when one atom of the hydrogen of the phosphoric acid has been 
replaced by metal, so that the factor 0°0071, multiplied by the number 
of c.c. of N/5 acid consumed, gives the weight of P,O, in grams, 
Some practice is required to recognise the point at which the colour 
changes, and an indicator acting more sharply would be an improvement, 


but the results quoted leave little to be desired on the score of accuracy, 
M. J. 5S. 


Apparatus for the Estimation of Carbonic Anhydride. By 
Grore F, Kunrze (Chem. Centr., 1897, ii, 637—638 ; from Pharm. 
Centr. H., 38, 509—511).—The apparatus consists of an Erlenmeyer 
flask, a, which contains the substance to be tested, and serves as a 


generating flask. It is madein such a way that it stands perfectly 
steady on the balance. The pipette, 6, which holds the acid, is bent 
sideways, and provided with an elongated bulb to prevent accidents ; 
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when filling, it is closed by means of an india-rubber tube fitted with 
a screw clamp. The drawn-out part does not dip into the liquid in 
the flask. A duplex condenser, c, resembling a Peligot bulb tube, with 
an S-shaped tube at its end, serves to carry off the evolved carbonic 
acid. This arrangement prevents any undue excess of moisture from 
getting into the calcium chloride tube, d, as it nearly all condenses in 
the bulb or the S-tube. 

The calcium chloride tube is fitted with a rectangularly bent and 
drawn out delivery tube, which is fitted with india-rubber caps when 
the apparatus is weighed. To make an analysis, 0‘5—1 gram of the 
sample is introduced into the flask and mixed with 2 c.c. of water, 
care being taken not to get any of the substance on the sides of the 
flask. The pipette is filled with acid, closed, and put through the 
india-rubber cork, and the whole weighed ; the acid is then allowed 
to drop on to the carbonate, and the dissolved carbonic anhydride is 
expelled by warming the flask on an asbestos plate, the last traces 
being removed by means of the aspirator. L. DE K. 


Estimation of Added Alkali in Beer. By Epuarp Sparru 
(Zeit. angw. Chem., 1898, 4—5).—The author recommends the following 
method for the estimation of added sodium carbonate in beer: 500 c.c. 
of the sample freed from carbonic anhydride is mixed with 100 c.c. of 
ammonia, and after the earthy phosphates have completely separated, 
the liquid is filtered, and 60 c.c. of the filtrate (=50 c.c. of sample) 
is incinerated, and the phosphoric acid estimated by the molybdate 
method. Another 250 c.c. of the filtrate is mixed with 25 c.c. of 
basic lead acetate, allowed to settle, and 200 c.c. of the filtrate is 
evaporated to a small bulk, and then made up again to 200 c.c. After 
adding a few drops of acetic acid, the excess of lead is precipitated 
with hydrogen sulphide, and the whole filtered ; 150 c.c. of the liquid 
is evaporated to dryness, the residue incinerated, and the alkali in it 
estimated with decinormal acid. The amount of phosphoric anhydride, 
multiplied by 1°4, equals the amount of acid necessary for the 
neutralisation of the normal alkalinity of the sample. L. DE K, 


Ammonia-Soda. Analysis of Refuse Liquid. By Konrap 
W. Juriscn (Zeit. angw. Chem., 1898, 273—274).—After obtaining a 
thoroughly representative sample, the following scheme of analysis is 
recommended. A. Twenty-five c.c. of the sample is titrated with 
normal hydrochloric acid, using litmus as indicator; to completely 
dissolve the calcium carbonate, warming must be resorted to, if neces- 
sary. The result represents the total calcium hydroxide, calcium 
carbonate, and ammonia. 2B. One hundred c.c. of the sample is mixed 
with 35 grams of ammonium chloride dissolved in water, and the 
whole is, after a while, diluted to 1 litre. Five hundred c.c. is then 
filtered off and titrated with normal acid; this will represent the 
calcium hydroxide and the ammonia. C. Another 100 c.c. of the 
filtrate B is mixed with excess of ammonium carbonate, and then 
boiled until no more ammonia escapes. The precipitate is collected 
and titrated with the acid ; this represents the calcium hydroxide and 
any calcium chloride, D. One hundred c.c. of the sample is distilled 
with calcium hydroxide, and the ammonia in the distillate is titrated. 
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£. Ten c.c. of the sample is diluted to 100 c.c., and of this 10 c.c. is 
taken and titrated with N/10 silver nitrate to get the amount of 
chlorine, potassium chromate serving as indicator ; any chlorine not 
in combination with calcium is calculated to sodium chloride. The 
calculation will be easily understood. Convenient formule are given. 
L. pe K, 


Analysis of Calcium Carbide. By Hernricu BAaMBERrGeER (Zeit. 
angw. Chem., 1896, 196—198 ; 243).—The process is the same as that 
generally used for estimating carbonic anhydride by the loss in weight. 
A rather large carbonic acid apparatus, fitted with calcium chloride 
tube, is charged with 200 c.c. of brine, and this is allowed to drop 
slowly on to 50 grams of the coarsely-powdered sample. The loss in 
weight after the action is over represents the acetylene given off. 

The apparatus may be connected with the 10-bulb tube devised by 
Lunge, containing hypochlorite (this vol., ii, 55), and any hydrogen 
phosphide thus estimated. If it is desired to estimate the volume of 
the evolved acetylene, this may be conveniently done by allowing 
brine to act on a weighed quantity of the sample, and collecting the 
gas in a gasometer filled with brine saturated with acetylene, which is 
allowed to run out from the bottom into another similar reservoir. 
When the action is over, the liquid in the two reservoirs is brought 


to the same level, and the volume of the gas is read off. 
L. DE K. 


Estimation of Lead and Antimony in Tin-foil. By Anton 
Seypa (Chem. Centr., 1897, ii, 810—811; from Zeit. fiir dffentl. Chem.., 
3, 364—371).—LZstimation of Lead.—Ten grams of the foil is dissolved 
in about the calculated amount of warm 25 per cent. hydrochloric 
acid. If more than 1 per cent. of antimony is present, this will be for 
the most part left undissolved ; about the calculated amount of 25 per 
cent. nitric acid is now added, which dissolves the antimony and 
peroxidises the tin. The liquid is then slowly poured into a little 
more than the calculated quantity of hot 25 per cent. aqueous soda, 
which should cause an almost clear solution to form ; after adding a 
little precipitated sulphur, hydrogen sulphide is passed in until the 
liquid becomes of a clear yellow. After 24 hours, the black precipi- 
tate of lead sulphide is thoroughly washed with hot yellow sodium 
sulphide, and then converted into lead sulphate by the action of nitric 
and sulphuric acids. 

Separation and Estimation of Antimony.—One hundred c.c. of fuming 
nitric acid is put into a flask, and a small portion of 5 grams of the 
foil is introduced ; 25 c.c. of water is added to start the action, and then 
gradually the remainder of the tin. The oxides thus formed are 
transferred to a porcelain dish, the flask rinsed with 25 per cent. 
nitric acid, and after evaporating to dryness, and drying for some 
time at 100°, the oxides are gradually introduced into 60 grams of 
sodium hydroxide, previously heated to fusion. This causes the forma- 
tion of sodium stannate and antimonate, which are separated in the 
usual way by means of weak alcohol; the insoluble antimony com- 
pound should be again fused with 10 grams of sodium hydroxide. 
The antimony sulphide obtained later on from the sodium compound 
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may contain lead, copper, iron, nickel, &c., and should be digested 
with sodium sulphide solution. On adding acid, the antimony sulphide 
should be precipitated with its characteristic orange colour. 

L, DE K. 


Analysis of Aluminium. By Fr. Srspers (Chem. Centr., 1897, 
ii, 808—810 ; from Pharm. Zeit., 42, 622).—The author states that, 
when dissolving aluminium in hydrochloric acid, as much as 0°3 per 
cent. of the silicon may volatilise as hydrogen silicide ; this silicon may, 
however, be to some extent recovered by dissolving the metal in a 
small flask, from which the air has been previously expelled by a 
current of hydrogen free from silicon. The delivery tube consists of 
two parts, a calcium chloride tube, and a weighed tube, bent rectangu- 
larly downwards and not drawn out to a point. On igniting the 
hydrogen, the silicon burns to silica, which is deposited on the outer 
side of the tube. L. ve K. 


Separations from Chromic Acid: I. Separation of Iron; 
II. Separation of Manganese. By Harry Breariery (Chem. News, 
1898, '7'7, 49—50, 131—133. Compare this vol., ii, 143).—Separation 
of Iron.—On boiling from 50 to 120 c.c. of a solution of potassium 
chromate containing 124 grams per litre with 1 gram of iron as ferric 
chloride, a precipitate forms which cannot be filtered, but settles com- 
pletely after some days; an examination of the supernatant liquor 
shows, however, that the separation of the iron and chromium is imper- 
fect ; moreover, the precipitate gradually re-dissolves in the cold, first 
becoming less and less basic ; later the iron and chromium dissolve 
proportionately. When a gram of iron as an acid solution of ferric 
chloride was precipitated hot with an equivalent amount of sodium 
carbonate, the chromate added, and the solution made up to a litre 
and boiled, the liquor separated by fractional precipitation showed 
chromium increasing with the amount of chromate added, but even 
with 100 c.c. the separation was imperfect. With 1 gram of iron and 
30 c.c. of chromate solution, the whole being made up to a litre, com- 
plete separation could be obtained by the use of 2N alkali in excess, 
that is, more than 50 of ammonia, 50 of sodium carbonate, or 30 of 
sodium hydroxide. 

Separation of Manganese.—Half a gram of manganese as manganous 
chloride, along with 50 c.c. of the chromate solution, acidified and 
diluted to half a litre, was used in these experiments. With sodium 
hydroxide, the recovery of chromium increased with the quantity of 
alkali, but was worse in hot than in cold solutions; in all cases, the 
manganous hydroxide absorbed oxygen from the air, although this was 
less marked in hot solutions. With bromine and ammonia, the sepa- 
ration improves with the quantity used, in fact, an approximately 
accurate separation can be effected by using large quantities of these 
reagents. With 10c.c. of 2N sodium carbonate, the chromium recovery 
was complete from solutions treated in the cold and filtered without 
heating, and nearly so from cold solutions heated to boiling before 
filtration, but far from perfect from boiling solutions in which, too, 
contrary to the behaviour of any other precipitant, an increased excess 
gave a decreased recovery. With sodium phosphate, the separation 
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of manganese and chromium is complete when an excess of 50 per 
cent. of disodium phosphate is used, 20 c.c. or more of normal ammonia 
added, the precipitate allowed to settle, and the solution syphoned and 
filtered off, if chromium alone is sought ; or the phosphate precipitate 
may be re-dissolved in hydrochloric or sulphuric acid, the ammonia 
added, and the precipitate left to crystallise if the manganese is also 
to be estimated. D. A. L. 


[Detection and Estimation of Thorium.] By Grecorre N, 
Wyrrovusorr and Avauste VERNEUIL (Compt. rend., 1898, 126, 
340—343).—See this vol., ii, 339. » 


A Method of Estimating Acetylene applicable to Hydro- 
carbons of the type RC:CH. By R. Cuavastexon (Compt. rend., 
1896, 125, 245—246. Compare Abstr., 1897, i, 545).—Acetylene reacts 
with an excess of silver nitrate in either aqueous or alcoholic solution 
according to the equation C,H, + 3AgNO,=C,Ag,,AgNO, + 2HNO,. 

The author suggests this as a basis for estimating the amount of 
acetylene in gaseous mixtures, namely, by titrating the amount of 
nitric acid liberated. The gas must be free from acid vapours, and 
the operation is best caried out in a ‘Raoult absorption eudiometer. 
The method is a general one for hydrocarbons of the type RC?CH. 

J.d.58. 


Analysis of Acetylene. By WatrHer Hempen and Leopoitp 
Kanu (Zeit. angw. Chem., 1898, 53—55).—The most dangerous im- 
purity in acetylene is hydrogen phosphide, to estimate which the 
authors, after many ‘rials, now recommend the following process. 
The gas is measured over mercury and then transferred to a gas pipette 
partially filled with mercury, and containing 3 c.c. of a solution of 
copper sulphate, made by dissolving 15-6 grams of crystallised copper 
sulphate in 100 c.c. of water, and adding 5 c.c. of dilute sulphuric acid 
(1:4). Before use, it should be saturated with pure acetylene. After 
3 minutes contact, with continuous shaking, the gas is again trans- 
ferred to the burette and measured. One-fourth of the loss in volume 
equals the hydrogen phosphide. L, pEK 


Estimation of Ethereal Oils in Aromatic Waters, By Hziy- 
rich Beckurts and G. Frericus (Chem. Centr., 1897, ii, 716 ; from 
Apoth, Zeit., 12, 563—564).—The ethereal oil is extracted with ether, 
the liquid concentrated to 10—15 e.c., and the remainder of the 
ether removed by passing a current of dry air over it until the ice 
which always forms has disappeared. In this manner, the amount 
of oil in fennel and peppermint waters was found to be 0°06 per 
cent. On account of the very limited solubility of ethereal oils, the 
so-called concentrated waters invariably contain alcohol. 

L. DE K. 


Method for Estimating Chloroform in Viscera. By Anton 
Szypa (Chem. Centr., 1897, ii, 815; from Zeit. offentl. Chem., 
3, 333—337).—The viscera, after being cut up, are introduced into a 
distilling flask, made into a thin paste with water containing tartaric 
acid, and the chloroform distilled off by heating on a sand bath 
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and passing in steam. The vapours are passed through a condenser 
and then collected in a 50 c.c. flask; when three parts filled, the 
receiver is changed and the distillation is stopped when the distillate 
no longer gives any chloroform reaction. The mixed distillates are 
then made up to 50 ¢.c., and in 10 c.c. the chloroform is estimated 
colorimetrically, five cylinders containing various known weights of 
chloroform being used for comparison. 

The colorimetric estimation is conducted as follows: 1°4 grams of 
chloral hydrate (=1 gram of chloroform) is dissolved in a litre of 
water ; before use this is diluted to 10 times its bulk. A 10 per cent. 
aqueous solution of resorcinol and a 25 per cent. aqueous soda are 
also prepared ; 1 to 10 c.c. of the chloral solution is mixed with 2 c.c. 
of the resorcinol and 1 c¢.c. of the soda solution ; and the tubes con- 
taining this and the unknown solution are heated in the water bath 
for 10 minutes at 80°, when the red coloration due to the reaction 


between the resorcinol and the chloroform will have fully developed. 
L. pe K. 


Estimation of Methylic Alcohol in Ethylic Alcohol. By A. 
Lam (Zeit. angw. Chem., 1898, 125—130).—Twenty-five c.c. of the 
spirit, the sp. gr. of which should be about 0°935, is treated in a 
distilling flask with 5 grams of amorphous phosphorus and 40 grams 
of iodine. When the action is over, the contents are distilled and the 
iodides formed are first washed with weak aqueous soda, then with 
water, and finally dried over calcium chloride. After noting the 


volume, the sp. gr. is carefully taken, and the amount of methylic 
iodide ascertained by referring to the tables given in the original 


paper. 
The sp. gr. of methylic iodide is 1:9444; that of ethylic iodide 2°2677. 


L. pvE K. 


Fehling’s Solution. By Orro Roszennem and Pui.ip ScHipRow!Tz 
(Chem. News, 1898, '7, 97).—With reference to Jovitschitsch’s state- 
ment that mineral acids reduce Fehling’s solution (this vol., ii, 98), 
the authors have failed to observe any such reduction either when 
following Jovitschitsch’s directions, or when boiling 25 c.c. of freshly 
prepared Fehling’s solution for 1 minute with hydrochloric, sulphuric, 
or nitric acid, or when a constant volume of the solution was first 
acidified with a slight excess of hydrochloric, sulphuric, nitric, or 
tartaric acid and fresh Fehling’s solution added until the reaction was 
distinctly alkaline to litmus ; under the latter conditions, the solutions 
remained perfectly clear in the cold, but on boiling a slight turbidity 
not increased by vigorous boiling for 4 minutes was produced, and was 
due to the separation of a small quantity of hydrated cuprous oxide 
mixed with organic matter ; after the removal of this by filtration, 


the solution did not give a further precipitate when again boiled. 
D. A. L. 


Estimation of Lactose in Milk. By A.rrep Ortmann (Chem. 
Centr., 1897, ii, 814—815; from Zeit. Nahrungsm. Hyg. Waar., 11, 
265—266)—Obermayer recommended precipitation of the proteids in 
milk by means of trichloracetic acid and subsequent estimation of the 
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lactose by precipitation. The author has compared this method with 
the process used by Soxhlet, who precipitates the proteids by copper 
sulphate and then estimates the lactose gravimetrically by means of 
Fehling’s liquid. The results obtained were very concordant. 

L. DE K. 


Polarimetric Method for the Estimation of Starch in Flour, 
&c. By Epwin Dowzarp (Chem. News, 1898, '77, 107—108).—A 
malt extract is used capable of transforming an equal weight of potato 
starch (as mucilage) into dextrin.and maltose in 20 minutes at 40°5°. 
Fifty grams of the extract is dissolved in 500 c.c. of cold water, 5 
grams of washed kaolin added, and the mixture agitated and filtered. 
A gram of flour is mixed with a small quantity of cold water, then 
with 35 c.c. of boiling water and kept at 100° for 30 ‘seconds, cooled 
to 48°, treated with 20 ¢.c. of the clear malt solution, maintained at 
48° for 20 minutes, heated just to the boiling point, and filtered. The 
filtrate is made up to 100 «.c., some kaolin added, the whole filtered, 
and the clear solution examined in a 20 cm. tube in an instrument of 
the Laurent half-shadow type, the reading less the rotation due to the 
malt solution and to any initially optically active matter in the flour 
gives a number from which the amount of starch is readily =. 

D. A. L. 


Detection of Picric Acid in Beer. By A. Rurzau (Chem. Centr., 
1897, ii, 813 ; from Rev. Intern. Falsif., 10, 125—126).—Two test- 


tubes are respectively filled with 10 c.c. of pure beer and beer con- 
taining picric acid. To each is now added 1 c.c. of a 2 per cent. 
solution of potassium cyanide and 1 drop of aqueous soda; the mix- 
ture is heated nearly to boiling and the colours are observed. In this 
manner, 0°01 gram of picric acid per litre may be recognised. 
Another test consists in using a reagent composed of 5 grams of 
iron sulphate, 5 grams of tartaric acid, and 200 c.c. of brine. 0°5 c.c. 
of the sample is allowed to flow on to 1—2 c.c. of the reagent and 2 
drops of ammonia are added and the whole slightly shaken. In the 
presence of picric acid, a reddish coloration will be noticed This test 
will show 0:005 gram of picric acid per litre. L, pE K. 


Preparation of Ammonium Tartrates and Citrates free from 
Lead. By Leonarp pe Konineu (Chem. News, 1898, '7'7, 119).—The 
author finds that lead cannot be removed completely from ammonium 
hydrogen tartrate by long continued washing or repeated recrystal- 
lisation. The best plan of removing lead or copper from ammonium 
tartrate or citrate is to treat the alkaline solution with hydrogen sul- 
phide as long as the colour intensifies, then agitate with a little kaolin 
and filter, passing the filtrate through purified animal charcoal to 
remove any yellowness, and repeating the treatment with hydrogen 
sulphide and kaolin if necessary. It is not supposed that all the 
lead or copper can be removed in this manner, but it furnishes a liquid 
that may be used for comparison in Warington’s process. ee 

D, A. L. 


The Iodine-addition Method. By J. J. A. Wiss (Ber., 1898, 
31, 750—751).—Instead of Hiibl’s solution for determining the 
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iodine number of oils, the use of a solution of iodine chloride is pro- 
posed. This is made by dissolving 13 grams of iodine in 1 litre of 95 
per cent. acetic acid, estimating the oxidising strength of the solution 
by titration with N/10 thiosulphate, and passing in chlorine gas, washed 
free from hydrogen chloride, until this oxidising strength is doubled ; 
after a little practice, one can recognise this point by the change in 
colour. Twenty-five c.c. of such a solution require 56°46 c.c. N/10 thio- 
sulphate; after 96 hours, 56°28 c.c.; and after 72 hours more, 
56:27 c.c. This solution is used in the same way as Hiibl’s reagent, 
except that less potassium iodide need be added for the titration 
(10 c.c. of a 10 per cent. solution suffice). The new method gives more 
constant results than Hiibl’s, and they are just a little higher. 
A saving of time is also effected ; whereas with Hiibl’s solution 4 
hours are required, with the new solution the addition of the iodine is 
always complete in 10 minutes, and even in 3—4 minutes in the case 
of oils with a low iodine number. With specially purified allylic 
alcohol, and using 75 per cent. excess of the solution, the number 
434'1 was obtained after 5 minutes action, and 436°8 after 10 minutes ; 
with Hiibl’s solution in similar excess, the number 425 was obtained 
after 20 hours ; the theoretical number is 435. C. F. B. 


Colour Reaction of Sesame Oil by means of Furfuraldehyde 
and Hydrochloric Acid. By L. van per Grinten and by Oskar 
Hagemann (Bied. Cenir., 1898, 2'7, 283—284).—The recent German 
margarine law requires manufacturers to add 10 per cent. of sesame 


oil to margarine, to enable the Jatter to be distinguished from butter. 
Fat containing as little as 0°5 per cent. of sesame oil, when shaken 
with an equal volume of fuming hydrochloric acid (sp. gr. 1°19) and a 
few drops of a 2 per cent. alcoholic furfuraldehyde solution, gives a 
distinct red colour to the hydrochloric acid. 

VAN DER GRINTEN (Milchzeit., 1897, 554) remarks that, since it has 
become known that human urine is used in the production of annatto, 
other dyes, such as curcuma and coal-tar dyes, have been adopted for 
the purpose of colouring butter. [Kreusler states that saffron is 
chiefly employed]. As these dyes give the same colour reaction as 
sesame oil, butter coloured with them is liable to be rejected as 
artifieial. 

HaGemany, in reply, points out that the colour reactions cannot be 
mistaken. Curcuma solutions are coloured by strong hydrochloric 
acid alone, and on diluting the yellow colour returns. 


N. H. J. M. 


Colour Reaction of Sesame Oil. By Virrorio VintaveccHia 
= Guipo Fasris (Chem. Centr., 1897, ii, 772—773).—See this 
vol., i, 445. 


Polimanti’s Method of Estimating Fat. By Joserpn NeErkine 
(Pfiiiger’s Archiv., 1898, '71, 427 —430).—In contradiction to Polimanti 
(this vol., ii, 317), the author maintains that simple extraction with 
ether does not give a correct result, and that the only trustworthy 
method is the Pfliiger-Dormeyer one, in which a preliminary gastric 
digestion is performed. W. D. H. 
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Analysis of Fats. By WitHetm Fanrion (Zeit. angw. Chem., 
1898, 267—273).—The author states that when shaking a solution of 
fat in alcoholic potash with light petroleum to extract any mineral 
oil, it is advisable to first neutralise any excess of alkali that may be 
present. 

To estimate the amount of unsaponifiable matter in wool grease, 
2 grams of the sample is heated in a porcelain basin with 10 c.c. of 
2N alcoholic soda, and evaporated to dryness on the water bath, the 
residue being moistened with strong alcohol and again dried ; the dry 
soap is then dissolved in 70 per cent. alcohol, neutralised with normal 
hydrochloric acid, and shaken with six successive portions of 20 c.c. of 
light petroleum. Each time, the latter is washed with 10 c.c. of 50 
per cent. alcohol to remove any soap, and the alcoholic liquid returned 
to the main bulk. The petroleum extractions are mixed, or may be 
evaporated separately ; the last portion should then yield but a mere 
fraction of residue. 

Alcoholic solutions of soap yield a small quantity of soap to light 
petroleum, particularly in the presence of alkali; this may, however, 
as stated, be removed by washing with dilute alcohol. Dry soap, 
whether neutral or alkaline, seems quite insoluble in light petroleum. 

The author has also experimented on the solubility of light petrol- 
eum in dilute alcohol. If the alcohol is diluted to 70 per cent., the 
solubility is practically nil, but if soap is present to the extent of 
10 per cent., every 10 c.c. of the liquid dissolves 1 ¢.c. of light petrol- 
eum. This fact explains the great difficulty experienced in completely 
freeing the soapy liquid from unsaponifiable matter by agitating with 
light petroleum. If difficulty is experienced in the separation of the 
two layers, this may be remedied by adding more alcohol ; more petrol- 
eum then, however, passes into the alcoholic liquid, and the shaking 
must be more frequently repeated. The author now proposes to com- 
bine the estimation of unsaponifiable matter with the taking of the 
saponification number. Three to four grams of the fat is dissolved in 
25 c.c. of light petroleum and 25 c.c. of approximately normal alcoholic 
potash (free from water) isadded, After remaining overnight, phenol- 
phthalein is added and the liquid carefully neutralised with N/2 hydro- 
chloric acid, and the saponification number calculated from the result. 
The liquid is now put into a separating funnel, and sufficient water is 
added to reduce the alcohol to half strength. Any mineral oil is then 
extracted by repeated agitation with light petroleum as directed. 

A table is given showing the percentage of unsaponifiable matter 
in several fats and oils. Strange to say, ordinary resin, or colophony, 
contains no less than 3°85 per cent. of unsaponifiable matter, whilst 
resin-oil is credited with nearly 20 per cent. of saponifiable matter. 

A delicate test is given for the presence of cotton-seed oil in lard. 
The unsaponifiable matter obtained from 3 grams of the sample is dis- 
solved in 5 drops of acetic anhydride and 2 drops of sulphuric acid, 
when the adulteration will be proved by the appearance of a blue 
coloration changing to green. L. DE K. 


Estimation of Alkaloids in White Hellebore. By Cu. H 
Lawatt (J. pharm., 1897, [vi], 6, 362).—Ten grams of white hellebore, 
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25 grams of chloroform, 75 grams of ether,and 10 grams of 10 per 
cent, aqueous ammonia are introduced into a dry flask, and the mixture 
is vigorously shaken, and allowed to remain for 6 hours, or, still better, 
overnight ; 5 c.c. of 10 per cent. aqueous ammonia is then added, the 
whole well shaken, and 5 c.c. of the clear solution transferred to a 
separating funnel. The alkaloids are removed by extracting with 
three portions of acidified water (each 20 c.c.), these extracts being then 
placed in a separating funnel, rendered alkaline with ammonia, and 
agitated with a mixture of chloroform (3 vols.) and ether (1 vol.) ; the 
extract is run into a tared flask, the solvent distilled off, and the 
residue weighed. The amount of alkaloids present seems to vary from 
1:12 to 1°25 per cent. J.J.8. 


Estimation of Hemoglobin in Cat’s Blood, By Emi AspEr- 
HALDEN (Zeit. physiol. Chem., 1898, 24, 545—547).—The estimation of 
hemoglobin in cat’s blood is difficult, because it is hard to obtain crys- 
tals of it. To the red corpuscles freed from serum, only an equal 
volume of water must be added, whereas in the case of dog’s blood 
double, and in the case of horse’s blood treble, the quantity must be 
employed. * Crystals can also be obtained by the addition of alcohol in 
the cold. In estimating cat’s hemoglobin colorimetrically, it was 
found that solutions which gave the same intensity of colour as solu- 
tions of dog’s hemoglobin contained practically the same amount of 
pigment. W. D. H. 


Application of Glan’s Spectrophotometer in Animal Chem- 
istry. By Avucustin Wr6BLEwsKI (Chem. Centr., 1897, ii, 532; from 
Anzeig. Akad. Wissensch., 96, 386—389; 389—390).—Zetimation of 
Oxyhemoglobin in Blood.—The author has experimented with Glan’s ap- 
paratus to test the blood of dogs, cats, and human beings. If the amount 
of hemoglobin is between 0°06 and 0-2 per cent., the absorption-constant 
may be taken as 0°0015. On dilution, this figure first becomes less, 
but, on further diluting, it again slightly increases. The observed 
region of the spectrum is \=554 to 545. On dilution, the absorption- 
constant in the region of hemoglobin falls from } = 562°5 to 554, but 
it gets higher in the region of oxyhemoglobin. The author found 
that the amount of oxyhemoglobin is much increased after a night’s 
rest. The proportion of hemoglobin in a pregnant dog gradually sunk 
from 12°88 to 6°21 per cent., but the blood of the pups contained 
1422 per cent. 

Estimation of Thiocyanates in Saliva.—The author uses a solution 
of ferric chloride in hydrochloric acid of 1°4 per cent. strength, when 
the absorption-constant equals 0-00001022. L. DE K. 


Detection of Urobilin and Biliary Pigments. By E. Lfrrnors 
(J. pharm., 1897, [vi], 6, 389—390).—A given quantity of zinc 
chloride and then dilute ammonia, in amount insufficient to redissolve 
the precipitated zinc hydroxide, are added to the urine. After filtra- 
tion, the biliary pigments, together with the zine hydroxide, remain 
on the paper, whilst the urobilin, if present, is in the alkaline filtrate, 
which then exhibits a fluorescence and shows the characteristic spectrum. 
The precipitate is dissolved in acetic acid, and the pigments tested for 
by Gmelin’s method. J.J.8. 
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The Precipitation of Proteids. By N. C. Henrik Scusernine 
(Zeit. anal. Chem., 1898, 37, 73—-87 ; see this vol., ii, 271).—In con- 
sequence of the apparent identity of the proteids precipitated by zinc 
sulphate or by magnesium sulphate, the author has compared the beha- 
viour of his four typical precipitants, stannous chloride, lead acetate, 
ferric acetate, and uranium acetate, with that of similar salts of related 
metals. The results show that, under identical conditions, practically 
equal amounts of nitrogenous matter are precipitated by each member 
of a group. Thus, lead chloride and stannous chloride, manganic 
acetate and ferric acetate, precipitate respectively almost exactly equal 
quantities of nitrogen. On the other hand, metals whose position in 
the periodic arrangement shows them to be unrelated, as, for instance, 
magnesium, copper, and ferrous iron used as sulphates, lead, copper, and 
mercuric chlorides, the same metals and those of the alkaline earths 
used as acetates, precipitate widely different amounts of nitrogen. 
The precipitation of the albumins and albumoses by saturating 
the solution with a sulphate (Mg,Zn) is of a different character, 
resulting from no chemical reaction, but being simply due to the 
sequestration of the proteid-solvent by the salt. It is effected by all 
easily soluble sulphates, including that of sodium. The results tend 
to confirm the supposition that the substances which exhibit different 
behaviour with the four typical reagents are really distinct and definite 
chemical individuals. M. J. 5S. 


Analysis of Gastric Juice. By L. CorpiEer (Compt. rend., 1898, 
126, 353—356).—The method adopted by the author is based on the 
fact that lithium chloride is readily soluble in a mixture of equal 
volumes of absolute alcohol and dry ether, whilst sodium chloride is 
insoluble. Five c.c. of gastric juice is mixed with a saturated solution 
of lithium carbonate until alkaline to litmus, evaporated to dryness at 
100°, and heated to dull redness with continual stirring, but avoiding 
unnecessary rise of temperature. The object is to obtain a colourless, 
or practically colourless, solution. After cooling, the residue is treated 
with successive quantities of a mixture of equal volumes of alcohol 
and ether, about 60 c.c. being necessary to completely dissolve the 
lithium chloride. The solution contains the chlorine of the free hydro- 
chloric acid and of the combined chlorides, which is estimated in the 
usual way. The carbonaceous residue is extracted with water containing 
a small quantity of nitric acid, and the chlorine in this solution is 
estimated. The sum of the two quantities is, of course, the total 
chlorine. 

Free hydrochloric acid is estimated by means of N/10 sodium 
hydroxide solution, with the phloroglucol-vanillin reagent as indicator. 

This method, when applied to gastric juice of various types, gives 
results very similar to those obtained with the older method of Hayem 
and Winter. It is rapid in execution, and requires only a small 
quantity of material. C. H. B. 
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Action of Light. I. Physical Changes induced by Light. 
By Max Rotorr (Zeit. physikal. Chem., 1898, 26, 337—361).—The 
physical changes caused by light may be divided into changes in the 
relative position of (1) the atoms, (2) the molecules. Examples of the 
first class are collected, and show that the general nature of the change 
is from a maleinoid to a fumaroid form, the original compound posses- 
sing in all cases the greater solubility and lower boiling and melting 
points. The second class of changes are those of polymerisation, in 
which, however, the actual formation of double or multiple molecules 
is not necessary, but only a greater volume concentration of molecules. 
In all these cases, and a large number of examples are adduced, the 
polymeride is distinguished from the monomeride by (1) smaller vapour 
pressure, (2) higher melting and boiling points, (3) smaller solubility, 
(4) lower specific heat ; its formation is always exothermic, and by 
increase of temperature it is again converted to the monomeride. In 
changes induced in organic compounds it is noticeable that the change 
is always associated with a double or treble linking, and the author 
considers that the action of light cannot be regarded as a mere 
mechanical disturbance of the molecule, but that the explanation must 
be sought in the influence of electromagnetic waves on axes of electrical 
polarity of the molecules. Luminescence is frequently associated with 
the polymerisation and the reverse change, and both phosphorescence 
and fluorescence appear to be due to the formation of polymerides which 
are reconverted to the monomerides with luminescence. The crystal 
colorations are probably due to similar causes, and in the case of sodium 
and potassium chloride are connected with the production of trivalent 
chloride. In many cases, the phenomena occur best in the presence of 
small quantities of impurities, and the author considers the effect of 


the latter to be that of a ‘ sensitiser,’ but full consideration is post- 
poned. L. M. J. 


Spectrochemistry of Nitrogen. VII. By Jutius W. Brian 
(Zeit. physikal. Chem., 1898, 26, 47—76. Compare this vol., ii, 362).— 
A further discussion of the bearing of the author’s spectrometric obser- 
vations on the constitution of various nitrogen compounds which had 
been examined in solution. Nitrosobenzene has the constitution 
C,H,*N:O in benzene solutions, but in alcoholic solutions it is probable 
that association occurs. Zetramethylethylenenitrosyl chloride does not 
contain the -N:O group, and has probably a ring constitution for which 
the author proposes two forms. In the case of phenylhydroxylamine, 
the results are doubtful, but indicate a constitution analogous to that 
of hydroxylamine itself, that is, NH Ph-OH, in preference to NH,Ph:0. 
Paranitrodiazobenzene methylic ether (Abstr., 1894, i, 282) belongs to 
the series of isodiazotates, and has the constitution NO,-C,H,"N:N-OMe. 
Nitrowrethane, partly on physical but partly on chemical grounds, 
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0. 
is considered to be C,H,0 Coxe: From the examination 
of benzenediazoic acid and its substitution derivatives, the value of the 
N,O, group is found to be slightly greater than in the aliphatic 
nitramines, and the increase is ascribed to the influence of the solvent 
and of the phenyl group. The constitution proposed by Hantzsch 
(Abstr., 1894, i, 456) would yield much lower values, and the acid 
O 
hence possesses the nitramine constitution, that is, N HPLC SN. 


Derivatives of primary and secondary nitramines and isonitramines 
showed that in each class the spectrometric values of the group N,O, 
were identical, and the author considers as probable the following 


PERE Bay itramines: OH-NR‘N:0 isonit 
ormula, 7; >N >/N, primary nitramines ; :O isonitra- 


mines, and the differences in the two series of isonitramine derivatives 
are to be ascribed to differences in the configuration with respect to 
the nitrogen atom. L. M. J. 


Influence of X-Rays on the Luminosity of Gases. By 
ALEXANDER DE Hemprinne (Zeit. physikal. Chem., 1898, 26, 165—169). 
—When a tube containing gas, at low pressure, is exposed to electrical 
oscillations, it becomes luminous when the pressure is reduced 
sufficiently, but if exposed also to the influence of X-rays the pressure 
at which luminosity occurs is increased. This effect of the rays was 
examined quantitatively, and the subjoined table gives the pressure at 
which the gas becomes luminous (I) by the oscillations alone, (II) by 
the simultaneous action of X-rays ; (III) gives the percentage increase 
of pressure. 


Molecular wt. a 4 ITI. 


82°4 
yg 83°3 
Methylic alcohol ei ¢ 57:1 
Ethylic alcohol . 57°5 
Ethylic ether 64°3 
Chloroform 80 


SESS AOR Ee 


The influence of the X-rays increases with the molecular weight and 
molecular complexity of the gas. The author does not consider the 
effect to be due to decomposition into atoms, or ions, and advances, 
with reserve, the hypothesis that a certain mobility is imparted to the 
ether by the rays, and this causes acceleration of the intramolecular 
oscillations, and hence, under the influence of the electrical oscillations, 
causes dissociation of some molecules, and brings about a multitude of 
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minute discharges from molecule to molecule. As the luminous gas in 
a vacuum tube has conducting properties, the author considers it 
possible that it also, like metals, would absorb the X-rays, but experi- 
ments show that this was not the case, the luminous tube being as 
transparent in this respect as a non-luminous tube. L. M. J. 


Validity of Maxwell’s Equations. By Anton Scueye (Zeit. 
physikal. Chem., 1898, 26, 159—160).—The author upholds the validity 
of Maxwell’s equations, and points out two sources of error in Wedell- 
Wedellsborg’s paper on this subject (this vol., ii, 61); of these the 
more important is that in the equations expressing the conservation of 
energy during the induction phenomena, the energy of the electric 
current was entirely neglected. L. M. J. 


Oxidation and Reduction Chains, and the Influence of Com- 
plex Ions on the Electromotive Force. By Rupoir Persrs (Zeit. 
physikal. Chem., 1898, 26, 193—236).—If a mercury electrode be 
employed in a mixture of ferrous and ferric salts, a reaction pro- 
ceeds in accordance with the equation Hg + Fe-*- + Cl’ = Fe** + HgCl. 
For any concentration the potential is given by the expression 
a= RT/F x log. C,c,/C,c., where C,/C, is the equilibrium ratio of the 
ferrous to ferric ions, and c,, c, the actual concentration of these ions ; 
this may be written r= A+0°0575 log. ¢,/c., and the value of A may 
be obtained directly by making c,=c, or by calculation from the 
E. M. F. at any concentration, and the values so obtained from the 
E. M. F. of a number of very different mixtures agreed very closely 
and corresponded with an equilibrium ratio k= 104/075 —107%, which 
is hence the ratio of the numbers of ferrous and ferric ions when the 
solution is in equilibrium with the normal electrode. (Complete or 
equal dissociation of the two ion salts is assumed in the calculation.) 
By the addition of potassium chloride, the value of k was diminished, 
the mean value obtained being 10775. In neutral solutions, the 
potential was found to vary considerably with dilution, but this was 
not the case in acid solutions or solutions containing potassium chloride. 
Solutions in a normal sodium nitrate solution gave values almost 
identical with those in pure water, so that ferric chloride and ferric 
nitrate are equally dissociated. In the case of mixtures of ferric and 
ferrous sulphates, the value of & was found to be 10%, so that at equal 
concentrations ferric sulphate gives fewer ferric ions than the chloride. 
Experiments with chromous and chromic compounds, and with man- 
ganous and manganic compounds, gave no quantitative results, as 
constant values could not be obtained. The van’t Hoff expression 
employed for the ion chain was, however, found to be at least qualita- 
tively correct. Addition of fluorine ions in all cases raises the re- 
duction potential, and this effect was further examined. The con- 
ductivity of mixtures of iron salts with sodium fluoride is less than 
the sum of the conductivities of the constituents, the difference being 
greatest with ferric compounds, in which cage also it increases with 
dilution. The ferric salts, therefore, probably form complex compounds 
with the sodium fluoride, a view further supported by freezing point 
determinations. By the addition of sodium fluoride to the mixed ion salts 
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the E. M. F. falls greatly ; thus, in the case of a mixture of N/10 ferrous 
and ferric salts the addition of an equal volume of 3N/10 solution of 
sodium fluoride caused the E. M. F. to become negative, or decreased the 
concentration of the ferric ions to 10~7° of its formeramount. A white 
salt is also precipitated by the fluoride, and the composition was found 
to be Na,FeF,+4H,O. This was proved to be a complex salt in which 
the iron is present in the anion, as by electrolysis the percentage of 
iron increased at the anode and decreased at the cathode. It is 
probable that the reduction of the E. M. F. by addition of sodium 
fluoride is due to the formation, not only of the slightly dissociated 
ferric fluoride, but also of this salt. L. M. J. 

Chemical Equilibrium and Electromotive Force. By Cari 
Knuprrer (Zeit. physikal. Chem., 1898, 26, 255—284).—In the galvanic 
chain, thallium in thallium chloride | potassium chloride | potassium 
thiocyanate | thallium in thallium thiocyanate | the reaction may be 
represented by TIC1+SCN’=Cl'+TISCN, and if the ratio of the 
equilibrium concentrations of chlorine and thiocyanate ions=k and 
the ratio of these ions actually present =a, then the electromotive force 
is given by the expression r= R7/F. log. k/a. From determinations of 
the E. M. F., therefore, the ratio of the equilibrium concentrations may 
be calculated. The values so obtained were compared with those 
obtained chemically, the numbers being 


Electrically found ratios. | Chemically found ratio. 


Temperature. 


| 
| | 0-88 0°85 
a | 1°25 1°24 

1°82 | 1°74 

The above reaction is attended with the heat development of + 31:8 
and from this the temperature coefficient of the equilibrium constant 
may be deduced by the expression log. K,-log. X,=9/R(17,—17,) 
and the temperature coefficient of the E. M. F. by the expression 
(r-q)T=dxr/dT. The values Ky/K5..9 and K,../Ky-. so obtained 
agree well with the chemically found values, and the temperature at 
which K=1 is found to be (1) 312°, (2) 32°5°, whilst the temperature 
at which the change in direction of the current occurs agrees well with 
the found temperature in each of the galvanic chains examined. 

L. M. J. 

Quinones and Quinols. By Amanp Va.eur (Compt. rend., 1897, 
125, 872—874).—The following thermochemical data have been 
obtained for various quinones and quinols. 

Heat of combustion 
Melting _—at constant at constant Heat of 
point. volume. pressure. formation. 

Benzoquinone 656‘8 Cal. +47 Cal. 
Toluquinone 805°05 Cal. 8053 ,, +618 ,, 
Thymoquinone 1273°4 ,, 12746 ,, +4824 
Quinol 685°4 ,, + 87°3 
Toluquinol 8363 __,, 836°9 ,, +99°2 
Thymoquinol 13081 , 13086 ,, +1174 
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The difference between the heats of formation of toluquinone and 
benzoquinone (14°8 Cal.) is much greater than that between the heats 
of formation of toluene and benzene (namely 6°4 Cal.). The difference 
between:a quinone and the corresponding phenol, with the exception 
of the first members of the two series, appears to be about 6 Cal. ; for 
example, thymol = 76 Cal., thymoquinone = 82°4 Cal. 


Benzoquinone + H,=quinol + 40°3 Cal. 
Toluquinone +H,=toluquinol +374 ,, 
Thymoquinone + H, = thymoquinol + 35:0 _,, 
J.J.58. 


Behaviour of Atmospheric Air and of Chemically Prepared 
Gases at about 350—500° under Atmospheric Pressure. By H. 
Teupt (Zeit. physikal. Chem., 1898, 26, 113—131).—The author 
describes the air thermometer at constant pressure which was used in 
the experiments, and investigates the probable sources and extent of 
the experimental errors. Temperatures were taken by a Jena glass 
thermometer, graduated to 550° and having the upper space filled with 
nitrogen. Atmospheric air from the laboratory and from the open 
showed in all cases a very marked increase of expansion at tempera- 
tures above 350°, the difference between the observed and calculated 
volumes reaching about 2 per cent. at 400° and 3 per cent. at 450°. 
Similar results were obtained with air which had been freed from 
oxygen and carbonic anhydride. Chemically prepared oxygen and 
nitrogen, however, gave results in almost complete accord with Gay 
Lussac’s law. The differences found with the air cannot be due to 
moisture, as the other gases were also moist, and it is very improbable 
that they could be occasioned by the small quantity of argon which is 
present. To explain the results, it is necessary for about 8 per cent. 
of the air to be dissociable into 2 atoms or 6 per cent dissociable into 
3 atoms. Air collected immediately after rain did not show the 
effect, so it appeared probable that the dissociable portion is more 
soluble in water, and the author therefore attempted to concentrate it 
by collecting the gases dissolved in water. A greater divergence from 
Gay Lussac’s law was thus obtained, and a similarly more concentrated 
product appeared to be obtained by diffusion. The author considers 
that these results indicate a probable allotropic modification of nitrogen, 
the existence of which is also probable from the relationship of that 
element to phosphorus. L. M. J. 


Vapour Pressure of Homogeneous Mixtures, By F. DoLEzaLex 
(Zeit. physikal. Chem., 1898, 26, 321—336).—The work necessary to 
transport 1 gram equivalent from a dilute to a concentrated solution 
may be also determined from that necessary to distil the solvent in the 
reverse direction andan expression may be thus obtained for the E. M. F. 
of a concentration chain. By equating the two values of the E. M. F. 


thus obtained, the equation n, log. p, — ”, log. p, — e log. pdn = log. z,/7, 
nN) 


is obtained which reduces to z,/7,= Pst D: e- \r log. pdn where 
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Py Pp, are the partial pressures of the solvent, m,, n, the number of 
molecules of solvent for 1 molecule of solute, and z,, x, the partial 
pressures of the solute. If electrodes reversible with respect to the 
solvent be employed, a corresponding expression for p,/p, is obtained. 
Hence the partial pressure curve of the solute may be obtained from 
that of the solvent, and vice vers@. The author describes fully the 
apparatus and method employed for the determination of the partial 
pressures and the E. M. F., and the values obtained for the latter are 
compared with those calculated as indicated, the agreement being 
very satisfactory. The relative pressures of sulphuric acid and water 
in various mixtures was determined, and it was found that the ratio 
sinks very rapidly on dilution, being 1 at 58°4 per cent. and 2 x 10-4 
at 35:8 per cent. The author further deduces from the above equations 
the simple relation d log. 2/d log. p=n. L. M. J. 


Demonstration of the Ludwig Phenomenon. By Ricwarp 
Aseae (Zeit. physikal. Chem., 1898, 26, 160—164).—The Ludwig 
phenomenon is the term applied to the diffusion of a dissolved sub- 
stance from places of higher to places of lower temperature in a solu- 
tion, an effect ascribed by Van’t Hoff to the greater osmotic pressure 
at higher temperatures. This phenomenon may be demonstrated by 
enclosing a vessel containing the solution in a glass mantle, through 
the lower portion of which cold water circulates while the upper part 
is heated by a current of steam. If the solution is saturated for the 
lower temperature, then as the solute diffuses from the hotter portions, 


crystals form and grow in the cold liquid, and this may be well observed 
in a couple of hours with sodium chloride, potassium iodide, copper 
sulphate, and other salts. No quantitative measurements were made, 
but it is doubtful whether Van’t Hoff’s explanation is sufficient, and 
the author suggests that the hot and cold water may also partially act 


as different physical liquids. L. M. J. 


Non-electrolytic Dissociation of Water in Aqueous Ethylic 
Alcohol. By Roxzert Lurner (Zeit. physikal. Chem., 1898, 26, 
317—320).—The dissociation constants of water in two solvents are 
given by the equations K,(H,O),?=(H,)*0, and X,(H,O),? =(H,)°0,, 
where the symbols represent the active masses of the constituents in 
solvents A and B. The ratios of the active masses of the gases are 
given by their solubilities in the two solvents, and that of the active 
masses of water by its partial vapour pressure in the two liquids, and 
hence the ratio X,/K, can be obtained. The author calculates 
this ratio for various mixtures of ethylic alcohol and water, and finds 
that it at first decreases until the percentage of alcohol reaches about 
25 per cent., when it increases very rapidly. The concentration of 
hydrogen and oxygen in water vapour at 20° is calculated as 10 x 10-” 
and 5 x 10~*7 molecules per litre respectively. L. M. J. 


Solubility of Iodine in Mixed Solvents. By Lupwik Bronzer 
(Zeit. physikal, Chem., 1898, 26, 145—151).—The solubility of various 
compounds in water 'is lowered by the addition of alcohol, and the 
hypothesis is largely accepted that the alcohol abstracts some of 
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the water with the formation of hydrates. Bodlinder found this 
hypothesis was not supported by facts, and that when the solid was 
insoluble in one of the solvents the expression W ./S = constant 
represents the solubility, where w= percentage of water, and s that of 
the salt. The author has therefore investigated the less complicated 
case of the solubility of iodine in mixtures of solvents, the values 
obtained being compared with those calculated by the mixture rule. 
Mixtures of benzene, carbon bisulphide, chloroform, carbon tetra- 
chloride, ethylic alcohol, and normal propylic alcohol were investigated, 
and diagrams are given showing the results obtained. With the sole 
exception of the mixture of 90 per cent. benzene with 10 per cent. 
chloroform, the values are lower than those calculated, and the 
greatest differences are obtained in the case of alcoholic mixtures. 
The previously observed case of aqueous alcohol is therefore probably 
but an-example of a general law. If a dilute solution of potassium 
iodide be regarded as a mixture of a concentrated solution with water, 
it follows that the solubility of iodine in this solvent should increase 
more rapidly than the percentage of potassium iodide and this is found 
to be the case, the ratio I/KI being a function of the potassium iodide 
concentration. L. M. J. 


Proof of the Theory of the Solubility of Salts consisting of 
Three Ions. By Arruux A. Noyes and E. Haro~D WoopwortH 
(Zeit. physikal. Chem., 1898, 26, 152—-158).—In the case of salts con- 
sisting of two ions, the influence of an admixed salt with one similar 


ion on the solubility has been proved to be in accord with the theory 
k, x k,=constant, where k, and k, are the concentrations of the two 
ions. In the case of salts of three ions, a complete proof of the ex- 
pression k, x k,=constant has not been obtained, and the author there- 
fore attempted to verify this equation by the determination of the 
solubility of lead iodide in water and in very dilute solutions of 
potassium iodide and of lead nitrate. Owing to the extreme dilution, 
the salts are almost completely dissociated, so that dissociation changes 
do not occur to complicate the results. The solubility determinations 
were done by the conductivity method, which has the advantage of 
giving directly the number of ions. If m,, a, are the solubility and 
dissociation of lead iodide in water and m,a,, m.@,. the corresponding 
values for the lead iodide and potassium iodide in the mixed solution, 
then m,a, (m,a,+m,a,)*=m,%a,5 and as ma, and ma, are known, 
the values for m,a, are obtained by approximations. For the lead 
nitrate solutions the expression (m,a,+m,4,) m,’a,2=m,°a,> holds, 
and the values for m,a, in this case may be similarly obtained. The 
calculated values agree very closely with the determinations, so that 
for lead iodide the solubility law stated is valid. L. M. J. 


The Hydrolysis of the Ethereal Salts of Dibasic Acids. By 
Osc. Knosiaucn (Zeit. physikal. Chem., 1898, 26, 96—108).—The 
hydrolysis of the ethereal salts of a dibasic acid must not be regarded 
as a reaction of the second order, but as taking place in two stages, 
(1) the hydrolysis to the acid ethereal salt, (2) the further hydrolysis 
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of this to the acid, and the composition at any time will, therefore, be 
a function of two velocity constants, not of one only. The theoretical 
investigation of this subject has been worked out by Ostwald (Lehrbuch 
der Allg. Chem., 2, part ii, 277), and in order to verify the equations 
there obtained the author has investigated the hydrolysis of ethylic 
_ succinate by sodium hydroxide. If C,, C,, C;, and C, represent the con- 
centration of alkali, ethereal salt, acid salt, and sodium succinate re- 
spectively, then dC,/dt = —k,..C,C,—,.,C,C,, and as in the initial 
stages C’,, and the final stages C’,, is negligeable, it follows that obser- 
vations at the commencement and end of the hydrolysis give the values 
for k,.. and k,., respectively. The values so obtained are almost con- 
stant, and from them the composition at intermediate stages is calcu- 
lated and found to agree well with the observations, so that Ostwald’s 
equations for the two-stage hydrolysis may be regarded as experi- 
mentally verified. L. M. J. 


Equilibrium in the System—Water, Benzoic Acid, and 
Ethylenic Cyanide. By Frans A. H. Scuremnemakers (Zeit. physikal. 
Chem., 1898, 26, 237—254).—The above system differs from others 
previously examined in the fact that of the three pairs of liquids, 
only one, benzoic acid and ethylenic cyanide, forms a homogeneous 
mixture, whilst the other two pairs form two liquid layers only 
within definite temperature limits, namely, 18-5—56-5° for water and 
ethylenic cyanide, and 95—115°5° for water and benzoic acid. The 
equilibrium curve for the last pair has been determined by Alexéeff, 
and may be divided. into three parts: (1) liquid 1 + solid acid; 
(2) liquid 1 + liquid 2; (3) liquid 2 + solid acid; the critical tem- 
perature for the two liquid phases is 115°5°. The equilibrium curve 
for water and cyanide was previously determined by the author 
(Abstr., 1897, ii, 483), and the remaining curve for benzoic acid and the 
cyanide was therefore determined, and the composition of the liquid 
in equilibrium with each solid phase is given. In the case of the 
equilibrium of the three compounds, the cryohydric point for ice- 
cyanide-acid liquid is a little below -1°2°, and here three 
equilibrium curves meet, of which two are ice curves, the third being 
that of cyanide-acid-liquid, and the composition of the liquid phase at 
different temperatures is determined. On this curve the quintuple 
point for cyanide-acid-liquid 1 and liquid 2 occurs at 11—12°, and the 
composition of the two liquid phases was determined. Representing 
the more aqueous phase by liq. 1, increase of temperature causes the 
change liq. , + cyanide + acid ->liq.,, and at the quintuple point four 
curves meet, of which one, namely, that for acid + lig., + lig., is in- 
teresting inasmuch as the equilibrium occurs from 11°5° to 51° and 
again from 87° to 96°, but not in the interval 51—87°, as at the lower 
of these two temperatures the composition of the two liquid phases 
becomes identical. From the equilibrium curves with a solid benzoic 
acid phase, it is seen that the solubility in certain mixtures of cyanide 
and water is greater than in either constituent. The other equilibrium 
curves are traced, and the necessary diagrams are given in the paper. 

L, M. J, 
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Velocity of Crystallisation. By Gustav Tammann (Zeit. physikal. 
Chem., 1898, 26, 307—316).—The author describes the differences in 
the structure and habit of the crystals produced with various degrees 
of undercooling, and hence various velocities of crystallisation. At 
first clear crystals form irregularly, then at those temperatures where 
the velocity increases with the undercooling, the crystals form parallel 
to the long axis of the tube and enclose noticeable liquid spaces, but 
when the velocity of crystallisation is constant the crystallisation is 
complete, and only air spaces occur due to contraction. The effect of 
pressure is to diminish the crystallisation velocity, the constant for 
benzophenone being decreased in the ratio 1:0°96 by a pressure of 
300 atmospheres. The author calculates the temperature at which 
the heat evolved by crystallisation is sufficient to raise the whole mass 
to the melting point by the equation 7'=7,—1,/cem where r, is the 
latent heat of crystallisation, c», the mean specific heat of the liquid 
between Z' and 7), and 7), the melting point. Thus, calculated for 
betol, 7 = 45°, and this should be the temperature at which the crystal- 
lisation velocity begins to decrease; the temperature experimentally 
found was 58°, and this higher value is explained by the fact that the 
change is not actually adiabatic. The composition of the limiting 
layer can be calculated by the expression x=C'mt/r, where ¢ is the 
undercooling and x the percentage of crystals, the assumption being 
made that the whole of the limiting layer is brought to the melting 
point. The variation of the velocity of crystallisation is explained by 
an assumed influence of the crystals on the liquid, this influence in- 
creasing with undercooling until a constant value is reached. The 
author finally replies to some objections raised by Kiister (this 
vol., ii, 330) against the assumption that the melting point temperature 
always prevails in the limiting layer of crystallisation. L. M. J. 


Inorganic Chemistry. 


Simple Method for the Preparation of Diazoimide. By 
MaximILiaANo Dennstept and WiLHELM Gou.icu (Chem. Zeit., 1897, 
21, 876—877).—When a dilute solution of diazoimide is oxidised, in 
an atmosphere of carbonic anhydride, with potassium permanganate 
and sulphuric acid, the only gaseous product is nitrogen. 

The best method of obtaining diazoimide from hydrazine is to treat 
the sulphate, N,H,,H,SO,, with nitrous acid. A much better yield, 
namely, 02 gram from 5 grams of the sulphate, is obtained by this 
method than by that recommended by Curtius (Abstr., 1893, ii, 372). 
Potassium nitrite (3-3 grams) is dissolved in water (about 200 nae 
and sufficient sulphuric acid is added to neutralise the free alkali 
present and also to liberate the nitrous acid ; this solution, which is 
well cooled, is added to a well-cooled ‘aqueous solution of hydrazine 
sulphate (5 grams), and after the evolution of gas has ceased the 
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mixture is distilled, when a dilute solution of diazoimide passes over, 


The gases evolved consist of oxygen, nitrogen, and nitrous oxide. 
J.J.8, 


Salts of Hydrogen Nitride. By Louis M. Dennis and C. H. 
Benepict (Zeit. anorg. Chem., 1898, 1'7, 18—25).—Lithium nitride, 
LiN, + H,O, prepared by neutralising a solution of lithium hydroxide 
with hydrogen nitride and allowing the solution to evaporate in the 
air, crystallises in colourless, lustrous needles, is hygroscopic, and very 
easily soluble in water or alcohol. When gently heated, it loses its 
water of crystallisation, and on further heating is decomposed. 

Sodium nitride, NaN,, prepared in the same way as the lithium salt, 
separates in clear, colourless crystals. The freshly prepared aqueous 
solution is neutral, but becomes alkaline after some time. It is not 
easily decomposed by heat, and can be maintained molten for several 
hours without undergoing decomposition. 

Potassium nitride, KN,.—The freshly prepared solution rapidly 
becomes alkaline ; the crystalline salt is obtained by allowing the 
solution to evaporate by exposure to air, and adding a few drops of 
hydrogen nitride from time to time so as to maintain a slightly acid re- 
action. It melts when heated, is decomposed only at a high temperature, 
and is sparingly soluble in alcohol, so that it can be precipitated from 
the aqueous solution by the addition of alcohol. 

Rubidium nitride, RbN,, crystallises in slender needles, is extremely 
soluble in water, from which solvent it is precipitated by the addition 
of alcohol, melts when gently heated and decomposes at a higher 
temperature with an explosion and evolution of light. 

Cesium nitride, CsN,, obtained by allowing the solution to evaporate 
over sulphuric acid, crystallises in colourless needles, is extremely 
soluble in water, insoluble in alcohol, and decomposes only when heated 
to a high temperature. 

All the alkaline nitrides are stable on exposure to air except the 
lithium salt, which gradually decomposes. None of the salts are 
explosive, and the tendency to decompose by heat decreases with 
increase of the atomic weight of the base. They resemble the chlorides 
of the alkalis in their solubility in water, and the solubility increases 
with the atomic weight of the base ; the solubility in alcohol varies in 
the reverse direction to that in water. 

Calcium nitride, CaN,, prepared by dissolving calcium oxide in 4 
dilute solution of hydrogen nitride and then evaporating over sulphuric 
acid, crystallises in white aggregates, decomposes when heated in 
solution on the water bath, and when heated alone explodes somewhat 
violently. Strontiwm nitride, SrN,, resembles the calcium salt. 
Barium nitride, BaN,,+H,O, forms lustrous crystals, and decomposes 
with a loud explosion when heated. The nitrides of the alkaline earths 
are all soluble in water, the solubility decreasing with increase in the 
atomic weight of the base. When exposed to the air they become 
alkaline, and in aqueous solution gradually evolve hydrogen nitride. 
The crystallographic examination of the salts shows that the lithium 
and sodium salts crystallise in the hexagonal system, the potassium, 
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rubidium, and cesium salts in the tetragonal system, the calcium and 
strontium salts in the orthorhombic, and the barium salt in the 
triclinic system. ECR. 


Catalytic Influence of various Gases and Vapours on the 
Oxidation of Phosphorus. By M. Centnerszwer (Zeit. physikal. 
Chem., 1898, 26, 1—46).—The luminosity and oxidation of phosphorus 
in air or oxygen only occurs when the pressure is reduced to a quantity 
which is a function of the temperature, and is also affected by the 
presence of other gases. According to Joubert’s results, the 
luminosity pressure of oxygen is a linear function of the temperature, 
two sets of experiments having given the results. (1) P=270+ 19°57¢, 
(2) P=320 + 23-192, whilst, further, the partial pressure of oxygen is a 
linear function of the percentage volume concentration of the admixed 
gas, being given by the equation p,=p,— Aa; all gases hence reduce 
the necessary oxygen pressure, but to different extents, the magnitude 
of the constant A differing for the various gases. The author has 
further studied this effect, employing a large number of gases and 
vapours at various concentrations, and a full description of the experi- 
mental methods is given. An intermittent luminosity was observed 
when the pressure is a few centimetres above that necessary for con- 
tinuous luminosity, but this phenomenon was not further investigated. 
The author finds that the simple formula of Joubert does not hold 
except for small concentrations, and a quadratic expression pz = py) — 
Ax+ Ba? is necessary, and the constants A and B are given for all the 
compounds examined. The agreement between the observed values 
and those calculated by this formula is, however, far from satisfactory, 
and the author considers a logarithmic expression would give better 
results, The value of the constant A appears to increase with the 
number of carbon atoms and also with double linking. Substituents 
appear to produce little effect, except iodine, which causes an enormous 
increase in the constant. The presence of small quantities of ozone 
increases the luminosity pressure of the oxygen, and the author con- 
siders this to be the probable cause of the higher values for the pres- 
sure which were obtained by Ewan (Abstr., 1895, ii, 213) and Joubert. 
The discussion of the nature of the process is postponed. 

L. M. J. 


Perborates and their Constitution. By Simzon M. Tanatar 
(Zeit. physikal. Chem., 1898, 26, 132—134).—The salts of persulphuric 
and analogous acids are by some chemists regarded as compounds of 
metallic peroxides with peroxides of negative elements and not 
analogous to ordinary salts. The heat of decomposition by sulphuric 
acid was determined in the case of sodium perborate and ammonium 
perborate, the values obtained being respectively +2°614 Cal. and 
+3°475 Cal., which indicate a constitution similar to other salts and 
not a combination of peroxides for which much higher values should 
be obtained. These salts, which possess powerful oxidising properties, 
may be produced by the electrolysis of the orthoborate or by its oxida- 
tion by means of hydrogen peroxide, L. M. J. 
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The Hydrate formed by Potassium Carbonate, and its Dis. 
sociation. By Henri Lescaur (Bull. Soc. Chim., 1897, [iii], 17, 
18—23).—Measurements of the vapour pressures at 20° and 100° of 
systems containing potassium carbonate and water in various propor- 
tions, indicate the existence of a hydrate of the formula K,CO, + 2H,0, 
Its dissociation pressure is less than 1°5 mm. at 20° and is 100 mm. at 
100° ; no other hydrate appears to exist. Experiments made on the 
dehydration of alcohol by potassium carbonate show that this hydrate 
is the first compound to be formed, the remainder of the water present 
uniting with the alcohol in the proportions corresponding with the 
hydrate 40,H,0,H,O, whilst any excess dissolves the hydrated potas- 
sium carbonate and forms a solution in which the alcohol is insoluble, 
The discordant results which the author and other observers have pre- 
viously obtained in researches on the hydrate of potassium carbonate 
are attributed to neglect of the influence of carbonic anhydride. Old 
specimens of the salt which have been exposed to the air may contain 
50 per cent. of the hydrogen potassium carbonate. N. L. 


Silver Plumbite, By Friepricnh BuLinneEmmer (Zer., 1898, 31, 
1287—1289).—A compound, Pb(OAg),, has been obtained by adding 
excess of a solution of lead nitrate in aqueous potash to a solution of 
silver nitrate in aqueous potash, with just so much ammonia that no 
precipitate forms at once when this solution is mixed with the lead 
solution, about 2 grams of lead nitrate being added for every gram of 
silver nitrate. The mixture is warmed gently in the water bath, 


when a crust of small needles with the above composition is deposited. 
Silver plumbite is brown, and has a black streak ; it is stable to- 
wards dilute acids and alkalis, but is decomposed by strong acids. 

C. F. B. 


Double Thiosulphates of Copper and Sodium. By CHanpra- 
BHUSHAN BuapuRi and lyoTIBHUSHAN BuapurRi (Zeit. anorg. Chem., 1898, 
17, 1—17).—When solutions of sodium thiosulphate and copper 
sulphate are mixed and allowed to remain for some time, coloured 
salts are obtained. The colour of these salts depends on the ratio of 
the sodium thiosulphate to the copper sulphate, the concentration of 
the solutions, and the presence of alcohol. 

A yellow salt is obtained by mixing saturated solutions of copper 
sulphate (1 mol.) and sodium thiosulphate (2 mols.) at 20° to 34°, 
which the authors consider to be a double thiosulphate of the formula 
70u,8,0,,5Na,8,0, + 16H,0. 

A salt which has approximately the composition 4Cu,8,0,,3Na,8,0, + 
9H,0, but which varies slightly according to the temperature at which it 
is prepared, is obtained by mixing saturated solutions of copper sulphate 
and sodium thiosulphate previously heated to 50—60°. 

The above yellow salt is also obtained by mixing solutions of copper 
acetate and sodium thiosulphate in almost any proportion. The reddish 
precipitate of cuprous hydroxide, which is obtained by the action of 
sodium hydroxide on the yellow salt, is partially converted into copper 
sulphide when the mixture is heated to boiling; this is due to the reaction 
between the cuprous oxide and sodium thiosulphate, The authors find 
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that cuprous oxide dissolves in sodium thiosulphate when gently 
warmed according to the equation Cu,0 + H,O + Na,S,0, = 2NaOH + 
Cu,8,0,. The copper thiosulphate is held in solution by an excess of 
sodium thiosulphate. Under ordinary conditions, this solution is very 
unstable, and quickly deposits copper sulphide. 

A white salt, 9Cu,S,0,,5Na,S,0,,8NaCl+12H,0, is obtained by 
adding a concentrated solution of sodium thiosulphate to a solution of 
copper chloride. It is also obtained in an impure state by dissolving 
the yellow salt in dilute hydrochloric acid, and precipitating with 
concentrated acid. 

The salt, Cu,S,0,,Na,8,0, + 24H,0, is obtained as a yellowish-white 
precipitate by mixing a concentrated solution of copper sulphate or 
acetate (1 mol.) with a solution of sodium thiosulphate (2 mols.), and 
after allowing the mixture to remain for some time adding a large 


excess of acetic acid ; it is very stable when dry, even if exposed to 
the air. E. C. R. 


Action of an Alkaline Solution of Stannous Chloride on 
Lead Salts. By Lupwie Vanino and F. Treusert (Ber., 1898, 31, 
1118—1119).—When a solution of lead nitrate is treated with 
stannous chloride and a large excess of 10 per cent. aqueous soda, the 
precipitate, after it has been freed from tin by washing with cold 
5 per cent. sulphuric acid, consists of metallic lead. C. F. B. 


Double Iodide of Lead and Potassium. By Freperick C. 
Huxtey Brooks (Chem. News, 1898, ‘77, 191).—When a solution of 
lead nitrate, containing 1 gram in 10 c.c., is treated with a saturated 
solution of potassium iodide until the precipitate is just dissolved, 
and the mixture left standing for a few minutes, a copious, crystalline 
precipitate forms having the composition PbI,,2KI. When washed 
with absolute alcohol and dried between filter papers, it forms silky, 
acicular, almost white crystals, slightly soluble in boiling chloroform, 
readily soluble in strong potassium iodide, insoluble in alcohol ; when 
heated gently, it becomes yellow, but resumes its original shade on 
cooling; if strongly heated, partial decomposition ensues with the 
evolution of iodine. The most characteristic reaction is its decomposi- 
tion into lead iodide and potassium iodide by the action of water, this 
is so sensitive that the moisture of the air is sufficient to effect it in a 


few minutes, as indicated by the appearance of a yellow coloration. 
D. A. L. 


Atomic Weights of Praseodymium and Neodymium. By 
Harry ©. Jones (Amer. Chem. J., 1898, 20, 345—358. Compare 
Brauner, Proc., 1898, 70).—The atomic weight of praseodymium was 
determined by converting the peroxide into the sesquioxide by 
reduction in an atmosphere of hydrogen, and then synthesising the 
sulphate from the latter oxide. Attempts were made to convert the 
peroxide directly into the sulphate, and to estimate the sulphuric acid 
in this salt by precipitation with barium chloride, but as the precipitate 
always contains praseodymium, the method had to be abandoned 
(compare Marignac, Ann.Chim. Phys.,[iii], 1849, 27, 231 ; 1853, 38, 151). 
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A similar method was used in the case of neodymium, but as the oxide 
is a sesquioxide, reduction in a current of hydrogen was unnecessary. 

The oxides used were prepared from the double nitrate of praseo- 
dymium or neodymium and ammonium (purified by fractional crys- 
tallisation from concentrated nitric acid) by conversion into the 
oxalate, and subsequent heating. 

As a mean of twelve determinations in each case, the value for 
praseodymium is 140°46 where O= 16; or 139-41 where O= 15°88; and 
for neodymium 143°55 where O=16 or 142°47 where O= 15°88 ; the 
difference between the highest and lowest determination in each 
case being 0°16. 

The author compares his results with those obtained by von Welsbach 
(Abstr., 1885, 1113), and is at a loss to explain that the values appear 


to be reversed. 
Von Welsbach. Jones. 
Pr. poe me 143°6 et bs 140°45. 
Nd. — ae 140°8 re? ee 143°6, 
A. W. C. 


Notz.—This is practically the same result as arrived at by Brauner 
(loc. cit.), who obtained for praseodymium the value 140°95, and for 
neodymium 143°63. A. W. C. 


Cobalt Nitrite and Cobalt Nitrocyanide Compounds. By 
ArtTHur RosenHEim and Ivan Koppet (Zeit. anorg. Chem., 1898, 17, 
35—72).—Compounds of the constitution 3R,0,Co,0,,6N,0, are ob- 
tained by treating a mixture of the theoretical quantities of cobalt 
carbonate and the carbonate, oxide, hydroxide, or nitrite of the other 
metal, in aqueous solution, with a current of nitrous anhydride, pre- 
pared from arsenic trioxide and nitric acid, until the cobalt carbonate 
is completely dissolved. The potassium salt, 3K,0,Co,0,,6N,0,, and 
the rubidium and cesium salts are pure, deep yellow. The potassium 
salt, when boiled with water, dissolves with evolution of nitric acid, 
and the solution, on evaporation, yields a mixture of red and yellowish- 
brown crystals, which cannot be separated. The sodium salt, with 
«H,O, prepared as described above, is precipitated from its aqueous 
solution by the addition of alcohol, as a microcrystalline, pure yellow 
powder, and does not contain water of crystallisation. Kahlbaum’s 
“ Natriumkobaltidnitrit’’ consists of this salt crystallising with 
53H,O. Both salts dissolve easily in water to a deep, yellowish-brown 
solution, which decomposes when heated. When the aqueous solution 
is treated with a potassium salt, a characteristic, yellow precipitate of 
the corresponding potassium salt is at once formed ; similar precipitates 
are obtained with ammonium, barium, and lead salts, but with silver 
nitrate the characteristic precipitate of silver nitrite is obtained. The 
ammonium salt, with 14H,0, crystallises in bright yellow rosettes, is 
slightly soluble in water, decomposes when the solution is warmed, 
and is very stable when dry. The bariwm salt, with 14H,O, is ob- 
tained by treating a mixture of cobalt carbonate and barium nitrite 
with nitrous acid ; a deep brownish-red solution is obtained, which is 
filtered before all the cobalt carbonate is dissolved, and the filtrate is 
again treated with nitrous acid; it is a yellow, crystalline powder 
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consisting of microscopic six-sided tablets, is insoluble in water, is not 
so stable as the alkali salts, and is completely decomposed after 
remaining a few days. The lead salt, with 12H,O, obtained as a 
bright yellow powder by adding lead acetate to a solution of the 
sodium salt, and as a bright red, crystalline powder by treating a 
mixture of cobalt carbonate and lead oxide with nitrous acid, is very 
stable when dry, is insoluble in water, and, when treated with hydrogen 
sulphide, is completely decomposed. 

Salt of the constitution 2R,0,Co,0,,4N,0,—The sodiwm salt is 
obtained by allowing the brown mother liquors obtained in the prepa- 
ration of the above salt to evaporate over sulphuric acid; a reddish- 
brown, crystalline powder is obtained, which is not, however, the pure 
salt ; when dissolved in water, it is not precipitated by alcohol; with 
nitrous acid, it yields the preceding salt ; with potassium chloride, it 
does not give a precipitate, and when the mixture is allowed to 
evaporate over sulphuric acid, the corresponding potassium salt is 
obtained as a brown, microcrystalline powder. The barium salt, 
2Ba0,Co,0,,4N,0,+10H,O, is obtained by allowing the deep red 
solution which is formed in the preparation of the preceding barium 
salt to evaporate over sulphuric acid; it crystallises in dark red 
crystals mixed with the yellow barium salt, barium nitrite, or cobalt 
nitrate, and has not yet been obtained in a pure state. The strontium 
salt, with 11H,0, is obtained by treating a mixture of cobalt carbonate 
(1 mol.) and strontium carbonate (1 mol.) with nitrous acid until a 
clear solution is obtained ; when this solution is allowed to evaporate 
over sulphuric acid, it separates in small, red crystals, 

Salt of the composition 2RO,Co,0,,3N,0, + «H,O.—The zine salt, with 
11H,0, obtained by treating a mixture of cobalt carbonate and zinc 
oxide with nitrous acid, crystallises in deep red, almost black, mono- 
clinic pyramids. When dissolved in dilute acetic acid and treated 
with potassium chloride, it yields a precipitate of the salt 
3K,0,Co,0,,6N,0,, and, with ammonium salts, the corresponding 
ammonium salt. When treated with silver nitrate in concentrated 
solution, it yields the sa/t 2A g,0,Co,0,,3N,0, + 3H,0, which is sparingly 
soluble in water, and, when boiled with water, decomposes, with the 
formation of silver nitrite. The cobalt salt, 2Co0,00,0,,3N,0,+ 
Co(NO,),+14H,O, obtained by treating cobalt carbonate suspended in 
water with nitrous acid, and allowing the brown solution to evaporate 
at the ordinary temperature, forms small, black crystals, and, when 
treated with silver nitrate, yields the preceding silver salt. 

The authors were unable to obtain a cobaltmonammine nitrite by 
the reduction of the above salts ; but they obtained diammine nitrites 
or triammine nitrites. 

When potassium cobalt hexanitrite is warmed with potassium 
cyanide solution, it is converted into potassium cobalt cyanide, with 
evolution of gas. 

The sodium cobalt nitrocyanide, Na,Co,(CN),.* NO, + 11H,0, obtained 
by adding solid sodium cyanide to a well-cooled solution of the red 
salt, CoNa,(NO,),*OH, crystallises in microscopic needles, explodes 
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when heated, and gives off red, nitrous fumes when treated with acids, 
When potassium cyanide is employed instead of sodium cyanide, a 
green salt is obtained, mixed with cobalt potassium cyanide ; this 
green salt, which cannot be obtained pure, explodes when heated, and 
is similar to the sodium salt. 

Potassium cobalt nitrocyanide, K,Co,(CN),* NO, + 3H,0, obtained by 
treating an ice-cold solution of the salt K,Co(CN), with nitrous acid, is 
precipitated by alcohol as a deep red oil, which usually solidifies after 
a time ; it is stable when dry, but quickly decomposes in solution, and 
yields red precipitates of the corresponding salts when treated with 
silver, barium, lead, or mercury salts. The silver salt, 

Ag,Co,(CN),)*NO, + #H,0O, 
is a bright carmine red, amorphous powder, and is insoluble in water. 
E. C. R. 


Permolybdates. By Witnetm Mutumann and WILHELM Nace 
(Zeit. anorg. Chem., 1898, 1'7, 73—81).—The authors have prepared the 
permolybdates as described by Barwald (Chem. Centr., 1885, 424), and 
Péchard (Abstr., 1891, 988 ; 1892, 1160, 1283, 1383) and find that 
these compounds have a different composition to that previously 
assigned to them. 

The analysis of the salts is carried out as follows: the molybdenum 
is weighed as trioxide ; in the case of ammonium salts this is obtained 
by heating the salt over a Bunsen burner ; in the case of the other 
salts, the molybdenum is precipitated as sulphide, and this is then 
roasted. The oxygen is determined by titration with permanganate in 
acid solution, the permolybdic acid behaving with permanganate in the 
same way that hydrogen peroxide does; the ammonia is distilled and 
titrated, and the potassium weighed either as chloride or sulphate. 

Ammonium salts.—When ordinary ammonium molybdate, 

(NH,),Mo,0,, + 4H,0, 
is dissolved in a carefully purified 20 per cent. solution of hydrogen 
peroxide, an orange-red and a lemon-yellow salt are formed. The 
orange-red salt, 3(NH,),0,7MoO, + 12H,0, is obtained by allowing the 
saturated hydrogen peroxide solution to crystallise for 2 hours over 
phosphoric anhydride ; it separates in beautiful, monoclinic crystals. 
The lemon-yellow salt, 3(NH,),0,5Mo0,,2Mo00,+6H,O, crystallises 
when the mother liquors of the preceding salt are concentrated further. 

Potassium permolybdate, K,0,2Mo0,,Mo0,+3H,0, is obtained by 
dissolving potassium trimolybdate, K,Mo,0,,+3H,O, in hydrogen 
peroxide solution, and after separating a small quantity of amorphous 
precipitate, allowing the solution to evaporate over phosphoric anhy- 
dride, and then adding small crystals of the ammonium salt in order 
to start the crystallisation ; it crystallises in minute, lustrous, bright 
yellow crystals belonging to the monoclinic system. 

The assumption that hydrogen peroxide is present as such in these 
salts is supported by their behaviour towards potassium permanganate, 
also with chromic acid in sulphuric acid solution they give the blue 
coloration of perchromic acid, which is, however, quickly reduced ; 
with a very dilute solution of potassium dichromate, aniline, and 
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oxalic acid, they yield the reddish-violet coloration characteristic of 
hydrogen peroxide; and they are extremely sensitive to alkali, a few 
drops of potassium hydroxide or ammonia being sufficient to decolorise 
them with a brisk evolution of oxygen. Against the assumption of 
the presence of hydrogen peroxide is the yellow colour of the salts ; 
and the fact that the finely powdered ammonium salt, after remaining 
in a vacuum over phosphoric anhydride for three weeks, contained molyb- 
denum and oxygen in the same ratio as when freshly prepared, although 
the ammonia and water were given off. 

When heated, the orange ammonium salt decomposes at 105°, the 
yellow salt at 170°, and the potassium salt at 180°. When treated with 
sodium phosphate in dilute nitric acid solution, they do not give a 
precipitate ; in concentrated solutions, the orange ammonium salt also 
gives no precipitate, but the yellow salt yields a precipitate varying 
from 30—40 per cent. of the molybdic acid, according to the con- 
centration. When an aqueous solution of the orange ammonium salt 
is subjected to electrolysis, oxygen is evolved at the anode, and hydro- 
gen at the cathode, whereby reduction and decolorisation take place, 
and finally lower oxides of molybdenum are deposited. 

The above results are similar to those obtained by Piccini (Abstr., 
1892, 784) by the action of hydrogen peroxide on fluoroxymolybdates 
whereby fluoroxypermolybdates are formed. E. C. R. 


Action of Hydrogen Sulphide on Vanadates. By Jamzs 
Locke (Amer. Chem. J., 1898, 20, 373—376).—When sodium ortho- 


vanadate is heated to 500—700° in a current of hydrogen sulphide, 
the latter is absorbed vigorously with production of sodium trithio- 
orthovanadate, Na,VOS,. Sodium pyrovanadate reacts in a similar 
manner, giving rise to sodiwm pentathiopyrovanadate, Na,V,O,S8,, which, 
in the crystalline condition, resembles potassium permanganate in 
colour and lustre ; when the hot salt is exposed to the air, it catches 
fire, gives off sulphurous anhydride, and is converted into sodium 
hypovanadate, The salt is very hygroscopic, and dissolves in water, to 
form a deep reddish-purple solution, rapidly changing in colour as 
hydrogen sulphide is given off, and finally becoming colourless. This 
colour change is accompanied by a remarkable alteration in the colour 
of the free thiovanadic acid, which separates on addition of hydrochloric 
acid. From the freshly prepared solution, the precipitate is black, and 
from the nearly oxidised solution is pale orange. These acids are, 
however, so unstable as to render their isolation in a pure state practi. 
cally impossible. 

In conjunction with J. 8. North, the author has tried to prepare 
the thiovanadates of several of the heavy metals by this method. 
Lead vanadate alone yielded what seemed to be a definite compound 
in the form of a black, lustrous, crystalline powder of the probable 
composition Pb, V,0,S,. A. W. C. 

Sulphides. By Vu. Sranex (Zeit. anorg. Chem., 1898, 177, 
117—125).—Silver sulphide (0°1 gram) when heated in a sealed tube 
with colourless ammonium sulphide (50 c.c.) for 4 hours at 150—200°, 
is obtained in beautiful, lustrous, black crystals, but when a relatively 
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larger amount of silver sulphide is employed, only indefinite crystals 
and crystalline incrustations are found. Thallium sulphide, treated in 
the same manner, is obtained in black, thin, six-sided plates and 
needles. Copper sulphide is obtained after prolonged action of the 
ammonium sulphide in thin, violet, six-sided leaflets. Cadmium and 
zinc sulphides are converted into crystalline powders. Cobalt, nickel, 
iron, bismuth, and lead sulphides remain unaltered even after 8 hours 
heating at 200°. 

Two ammonium thioantimonites are obtained by the action of colour. 
less ammonium sulphide on roughly powdered antimonite. The com- 
pound NH,Sb8, + 2H,O, which is obtained at lower temperatures, crys- 
tallises in yellow, thin, four-sided needles or leaflets, has a violet 
fluorescence, and is insoluble in water ; it decomposes on exposure to 
air, is insoluble in water, and when gently warmed loses part of the 
ammonium sulphide and all its water, and turns red without any 
alteration in crystalline form; when heated at 105°, it is converted 
into the following compound. It is decomposed by dilute acids, with 
the formation of antimony sulphide and hydrogen sulphide, and by 
potassium hydroxide with evolution of ammonia. The corresponding 
potassium salt separates in red crystals, and is soluble in water. The 
compound, (NH,),Sb,S,, obtained by heating orange-red antimony 
sulphide or powdered antimonite with ammonium sulphide in a sealed 
tube at 150°, crystallises in beautiful, red needles, is stable on exposure 
to air, is not decomposed by heating at 200°, and at higher tempera- 
tures is decomposed into antimony sulphide and ammonium sulphide ; 
it is insoluble in boiling water, and behaves like the preceding salt 
with acids and alkalis. The corresponding potassium salt separates in 
red crystals, with 3H,O, which turn brown and then black on exposure 
to light. 

Ammonium thioantimonate, (NH,),8b8,, obtained by dissolving 
powdered antimonite and flowers of sulphur in red ammonium sulphide 
and recrystallising the product from colourless ammonium sulphide, 
crystallises in pale yellow prisms, which, after removal of the mother 
liquor, quickly decompose and become brown, and are easily soluble in 
water ; it is decomposed by dilute acids, with formation of antimony 
pentasulphide and hydrogen sulphide, and when heated in carbonic 
anhydride yields ammonium sulphide, sulphur, and antimony trisul- 
phide. When heated with antimony pentasulphide in a sealed tube at 
150°, it is converted into the compound (NH,),Sb,8,. It is obtained 
crystallising, with 4H,O, in aggregates of colourless needles by satura- 
ting colourless ammonium sulphide with antimony pentasulphide, 
adding an equal quantity of ammonium sulphide and then alcohol until 
a precipitate commences to form ; the filtered solution is then covered 
with a layer of alcohol and allowed to remain. 

Ammonium thiostannate, (NH,),S8nS,+3H,0, is obtained by satu- 
rating colourless ammonium sulphide with stannic sulphide, adding an 
equal quantity of ammonium sulphide, and then precipitating with 
alcohol ; it crystallises in thin, yellowish tablets which quickly turn 
yellow on exposure to air, yields a slightly turbid solution with water 
which gradually deposits tin sulphide, and is decomposed by acids with 
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the formation of stannic sulphide and hydrogen sulphide. It is ob- 
tained with 7H,0, crystallising in beautiful, long, nacreous needles by 
covering a clear solution with a layer of alcohol and allowing the 
mixture to remain for some time. The potassium salt, .K,Sn8,, is 
formed by boiling tin and sulphur with potassium sulphide ; on adding 
alcohol to the solution, the salt is obtained as a yellow or brown oil 
with 9—10H,0. E. C. R. 


Bismuthous Oxide. I. By Lupwia Vanino and F. TrEevuBert 
(Ber., 1898, 31, 1113—1118).—The substance obtained by fusing 
bismuth in contact with air is not bismuthous oxide, but a mixture of 
the ordinary oxide with the metal. When a solution of bismuth 
nitrate or oxychloride is treated with excess of stannous chloride and 
a large excess of 10 per cent. aqueous soda is added ae precipitate is 
not bismuthous oxide, but bismuth itself; the smal: nount of tin 
which it contains can be removed by washing with cold, dilute hydro- 
chloric acid. The precipitate obtained by using only 1 mol. of stannous 
chloride, instead of 3, for every 2 atoms of bismuth present -has been 
described as bismuthous oxide, but it is probably a mixture of the 
metal with the metahydrate. C. F. B. 


Isomorphism between Salts of Bismuth and of the Rare 
Earths. By Géste Bopman (Ber., 1898, 31, 1237—1240).—Just as 
thallium salts are isomorphous with those of potassium, rubidium, and 
cesium, it is to be expected that salts of bismuth are related in this 
way to those of scandium, yttrium, and lanthanum. The author 
shows that a solution containing bismuth and neodymium nitrates 
yields mixed crystals of varying specific gravity and composition ; the two 
salts in question exhibit isodimorphism, the stable Bi(NO,),+5H,O 
yielding mixed crystals with the unstable salt, Di(NO,), +5H,O, whilst 
the stable Di(NO,),+6H,O unites in a similar manner with unstable 
Bi(NO,), + 6H,0. 

The analogous relationship between bismuth nitrate and the nitrates 
of lanthanum and yttrium has been also established. M. O. F. 


Mineralogical Chemistry. 


Heavy Liquid for Separating Minerals. By WuitHeLm 
Murnmann (Zeits. Kryst. Min., 1898, 30, 73—74).—Acetylene- 
tetrabromide, CHBr,* CHBr,, which may be easily prepared by passing 
acetylene into bromine, has sp. gr. = 3°0011 at 6°, and refractive index 
=1°6479 for sodium light. It is stable, and does not act on metallic 
minerals, and is miscible in all proportions with ether, benzene, 
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toluene, &c. It has the advantage of not darkening by exposure to 
light, and in being less than one-tenth the cost of methylenic iodide 
(sp. gr. =3°35). The high refractive index also renders it available 
for optical purposes in place of monobromonaphthalene. L. J. 8. 


Stanniferous Argyrodite from Bolivia ; Identity of ‘‘ Crystal. 
lised Brongniardite” with Argyrodite. By GrorceE T. Prior and 
Leonarp J. Spencer (Min. Mag., 1898, 12, 5—14).—The cubic minerals 
argyrodite and canfieldite, which contain the rare element germanium, 
have already been noted from Bolivia by Penfield (Abstr., 1894, ii, 18, 
458). The canfieldite actually analysed by him contained the can- 
fieldite and argyrodite molecules in the proportion of 12 : 5, namely, 
12(4Ag.8,SnS,) + 5(4Ag,8,Ge8,), whilst in the Bolivian, as well as in 
the original Freiberg, argyrodite no tin is present. 

The material now described contains these two isomorphous mole- 
cules in different proportions, and is nearer to argyrodite than to 
canfieldite. It comes from Aullagas, dept. Potosi, and is associated 
with pyrargyrite, together with a little stephanite, blende, pyrites, 
barytes, and kaolin. Two types of the very symmetrically developed 
crystals are distinguished: (1) simple untwinned octahedra, usually 
with narrow dodecahedral planes, d{110}, and (2) dodecahedral crys- 
tals always twinned, and never with octahedral planes. The mineral 
is iron-black, with a dull, metallic lustre ; the fracture is even, with a 
finely granular appearance. Analysis by G. T. Prior gave, 


Ag. Ge. Sn. 8. Fe. Sb. Total. Sp. gr. 
7420 499 3:36 1645 068 trace 9968 6:19 


The trace of antimony is due to the presence of pyrargyrite. Formula, 
5(4Ag.8, GeS,) + 2(4Ag,8,SnS,). A convenient method for detecting 
germanium is to heat the mineral in a current of hydrogen, when there 
is a deep reddish-brown and black sublimate of germanium sub- 
sulphide and metallic germanium formed on the sides of the tube ; this 
is dissolved off by nitric acid, and from the solution of the sulphide in 
ammonium sulphide, the bulky, pure white germanium bisulphide is 
precipitated on adding a large excess of sulphuric acid. 

Brongniardite was described by Damour, in 1849, as a massive 
mineral from Bolivia having the composition PbS,Ag,S,Sb,S,. Five 
years later, he described cubic crystals, which, from a blowpipe exami- 
nation, he stated to be crystals of brongniardite. A re-examination 
of these crystals, from Aullagas, shows that they contain germanium, 
tin, and about 72 per cent. of silver, and that they are identical in all 
their characters with the argyrodite described above. 

The sulphostannates at present known to occur as minerals are— 
canfieldite, stannite, franckeite, kylindrite (Abstr., 1893, ii, 576), and 
plumbostannite, all of which, with the exception of stannite, occur 
only in the Bolivian region. As pointed out by Stelzner (this vol., 
ii, 121), the Bolivian silver-tin veins are of an exceptional character, 
and it is just under these conditions that sulphostannates would be 
likely to be found. L. J. 8. 
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sum in Kansas. By Grorce P. Griustey (Jahrb. f. Min., 

1898, i, Ref., 259—260; Kansas Univ. Quart., 1897, 6, A, 15—27; 

and Bull. Geol. Soc. Amer., 1897,8, 227—240. Compare Abstr., 1897, 

ji, 415).—The extensive gypsum deposits occurring in the Permian 

rocks of Kansas are described. The following varieties are found : granu- 

lar gypsum rock ; large crystals; satin spar; and “dirt”; the last is an 

earthy powder of dark colour, and consists of small crystals of gypsum 

and quartz, with some calcite, and traces of organic matter. The massive 

gypsum was deposited in gulfs of the Permian seas, whilst the “ dirt” 

isa recent deposit from springs. Analyses are given of: I, Gypsum 

rock from Hope ; II, white gypsum from Medicine Lodge ; ITI, “ dirt” 
from Dillon ; IV, ‘‘ dirt” from Longford. 

Fe,03. Ca80x. CaCO;. MgC0,. H,0. Total. 

0°16 76°98 1°68 1°38 19°63 100°17 

0-10 77°46 1°43 0°34 20°48 100-00 

0-99 64°63 3°57 0°88 16°80 99-00 

1-21 56°56 6°10 0-90 15°54 99-00 

L. J.S. 


Kubeite. By L, Darapsxy (Jahrb. f. Min., 1898, i, 163).—This 
name is given to deep red crystals from near the river Loa, in the 
desert of Atacama; they are orthorhombic or monosymmetric 
pyramids, with a vitreous lustre, and are very brittle. Analysis 
gave, 

SO,  FeOs AlO; MgO. CaO. Insol. H,O. Total. 

36°4 19°3 Nil. 78 [0-1] 2°7 33°7 100-0 

This agrees approximately with the formula 2(Fe,0,,2S0,) + 
3(Mg0,SO,) + 30H,0, and is analogous to the magnesia alum common 
on the coast of Chili. L. J. 8. 


The Occurrence and Extraction of Thorite, Monazite, and 
Zircon. By P. Trucnot (Chem. News, 1898, ‘77, 145—147).— 
Monazite—This mineral occurs at Cleveland, North Carolina, in 
crystals, only slightly decomposed, and disseminated in coarse mica 
(both muscovite and biotite) ; the ground is also rich in thoria ; it is 
worked to a depth of 1:2 to 1°8 metre and is sluiced. In Idaho, 
monazite Occurs as a constituent of granite and also in sands associated 
with zircon, ilmenite, &c., or with rutile, garnet, &c. In Ottawa Co., 
Canada, it is associated with mica, garnet, tourmaline, &c. Large 
supplies, too, are drawn from sandbanks on the sea shore of Bahia 
province, Brazil ; these sands contain a notable proportion of monazite 
and 4 to 5 per cent. of thoria, and are directly loaded on board ship ; 
in Brazil, it is also found, in nodular masses, coloured by orangite, in the 
gold and diamond placers in the provinces of Minas Geraes, Cuyaba, 
and Goyaz, also in the provinces of San Paulo and Rio de Janeiro. 
Other localities are Antioquia, New Granada; the United States of 
Columbia ; the sands of the Buenos Ayres river in the Argentine 
Republic, &c. In the following table, the average composition of 
monazite and monazite sands from different localities is given, 
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Monazite, POs. Ce40g. LajOy. Di,Og. Y¥t,0y. ThO,. SiO,. Al,0,. Fe,0, 

27°32 81°31 31°36 — 052 5-b5 0-13 0-26 

- Mount Ilmen ... 19.31 99-88 14°69 — 1°71 16°64 290 — 
- Antioquia.,,.,.., 29°10 46°14 24°50 — _- — 


Caravellas, . ; to ge 
Brazil 81°30 39°90 -_ — 


- Burke Co. : . ; 
N. Carolina 31°38 30°88 — 6°49 


. Amelia Co. 7 . y . 
Virginia 4 29°89 26°66 — 14°23 
. Ottawa Co., Sj ; , . 
Canada 24°84 26°41 4°76 12°60 
Monazite sands. 


VII. Burke Co. 
, 38 32°93(CeO) 7°93 — 1°43 6°40 
N. Carolina ;. ; 


VIII. Shelby, , ’ ‘ ; 
N. Carolina 63°80 — 2°32 3°20 


IX, Bellewood, a b : ; 
N. Carolina f 59°09 —~ 1:19 1°45 0°15 


MgO. ZrO, SnO, PbO. Ta,05. TiO). 


0°40 


— 


VII. ‘ : 13'98* traces 0°66 4°67 
VIII. traces 1°52* — — 0°61 
\ncnennieiaili? 
IX, 0°65 2°68* 
7 + Y,03, 

Zircon.— Well known localities of occurrence are duly recorded, and, 
in addition, certain recent discoveries in North Carolina, Colorado, 
Idaho, and Texas, where zircon is associated with monazite. The 
largest deposit, 105 acres in extent, is situated to the north-east of 
Tasmania, 20 to 30 cm. below the surface, in a gravel bed 20 cm. 
thick, which rests on a bed of blue clay 60 cm. thick. The deposit con- 
sists almost entirely of zircon with variable quantities of lanthanium, 
didymium, thorium, niobium, erbium, cerium, and chromium. The 
average composition of zircons is as follows. 

Norway. Colorado. New Zealand. 
33°61 29°70 33°50 
64°40 60°98 63°80 
0:90 9°20 2°07 
-- 0°30 0°12 
D. A. L. 


Artificial Scorodite. By Hermann MerzkeE (Jahrb. f. Min., 1898, 
i, 169—170).—By heating various ferric arsenates with an aqueous 
solution of arsenic acid in sealed tubes, crystalline precipitates were 
obtained having approximately the composition of scorodite 
(FeAsO,+2H,0). In one experiment (in the presence of hydrogen 
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peroxide) distinct crystals of scorodite were produced, together with 
orthorhombic crystals having perhaps the composition 2FeAsO, + H,O. 
Crystalline material was also obtained by the evaporation of a hydro- 
chloric acid solution of ferric arsenate. L. J. 8. 


Position of Bliabergite in the Mineral System. By Marts 
Wersutt (Jahrb. f. Min., 1898, i, Ref., 246—247 ; from Geol. For. t 
Stockholm Férh., 1896, 18, 515).—A re-examination of the mineral 
recently described by Igelstrém under the name bliabergite or blia- 
bergsite (Abstr., 1897, ii, 268), shows it to be a brittle mica near chlori- 
toid or ottrelite. It occurs as rounded, rarely hexagonal, plates, which, 
when fresh are greyish-green, and have a hardness = 7, ep. gr. = 3°6. 
There is a distinct cleavage in one direction. Optical examination 
shows it to be monosymmetric, strongly pleochroic, and to enclose 
much hematite, kyanite, quartz, and limonite. Owing to these 
impurities, the analyses are unsatisfactory (compare Barrow, this 
vol., ii, 389). The iron ores were dissolved by hydrochloric acid, and 
the quartz separated by a heavy solution, but the material so obtained 
still contained15—20 per cent. of kyanite ; the portion of this soluble 
in sulphuric and hydrofluoric acids gave I, which is taken to represent 
the composition of the bliabergite. Analysis of purer material gave 
II, after deducting 20 per cent. of kyanite. 

Si0.. Al,0, FeO,MnO. MgO.  4H,0. 
I. 37°59 25°50 29°31 0°65 6°97 
II. 40°07 32°39 21-06 1-20 4-06 


A structural formula is given. Biickstrém, from an optical examina- 


tion, also concludes that bliabergite is an altered ottrelite. 
L. J. §. 


Spherostilbite. By Grorce T. Prior (Min. Mag., 1898, 12, 
26—29).—It is shown that the material called spherostilbite, from the 
Faréde Islands, and other localities, has the optical characters and the 
chemical composition of thomsonite and not of stilbite. Material from 
the Farde Islands consists of a sort of open network of confusedly- 
grouped and imperfect crystals, presenting pearly cleavage surfaces, 
and resembling stilbite, disposed on ordinary compact mesole (fardelite), 
the presence of which determines the spherical form. Both of these 
portions have the optical characters of thomsonite ; and material from 
the outer zone carefully separated from the more compact spheres of 
mesole, gave the following results on analysis. 

SiO. Al,0;. CaO. Na,O.  4H,0. Total. 
40°69 28°63 12°98 5°66 12°42 100°38 
4147 ~ 28°69 12°63 

In all probability, the spherostilbite originally described by Beudant 
in 1832 does not exist, and that described by Heddle is probably 
identical with the material now shown to be thomsonite; the name 
spherostilbite must therefore be discarded. L. J. 8. 

Senaite, A New Mineral of the Ilmenite Group, from Brazil. 


By Evern Hussax and Grorce T. Prior (Min. Mag., 1898, 12, 3C—32). 
—This new ilmenite-like mineral occurs as rounded fragments ard 
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rough crystals in the diamond-bearing sands of Diamantina in Minas 
Geraes. The crystal system is rhombohedral, tetartohedral (trigonal 
rhombohedral of Groth); a:e=1:0°997. The crystals are very rich 
in faces and are frequently twinned. The colour is black, with sub- 
metallic lustre, and the powdered mineral is brownish-black ; very 
thin splinters are transparent with an oil-green to greenish-brown 
colour. There is no cleavage, and the fracture is conchoidal. The 
sp. gr. of crystals is given as = 4°22, 5:08 and 5°301, these differences 
being apparently due to decomposition, as the crystals are sometimes 
coated with brown limonite, or with a yellow crust consisting of titanic 
acid with only a trace of iron. The mineral is infusible before the 
blowpipe, and is decomposed by hydrofluoric acid, by boiling sulphuric 
acid, and by fusion with acid potassium sulphate. Analysis by G. T. 
Prior of the rounded fragments of sp. gr. =4°78, and apparently 
quite fresh and homogeneous, gave 


TiO,. PbO. FeO. Fe,0; MnO. MgO. Sn0,. Total. 
57°21 1051 414 20:22 700 049 O11 99°68 


Considering all the iron to be FeO, and the manganese Mn0O,, the 
formula is approximately (Fe,Pb)O,2(Ti,Mn)O,. The amount of titanic 
acid is much too great for the ordinary ilmenite formula, FeO,TiO,, 
advocated by Penfield and Foote (this vol., ii, 122). Other analyses of 
ilmenite showing the same excess of titanic acid are those by Mackintosh 
(Abstr., 1885, 878) and Peek (Abstr., 1897, ii, 328) ; and of Janovsky’s 


iserite the Serna 3 is FeO,2Ti0,. L. J.S. 


Chemical Constitution of the Chlorite Group. By K. Daten 
(Jahrb. f. Min., 1898, i, Ref. 165—168).—Tschermak has assumed the 
chlorites to be mixtures in various proportions of silicates having the 
composition of serpentine, amesite, &c. The fundamental molecules 
assumed by the present author are chloritoid and olivine. L. J. 8. 


So-called Hornblende-gneisses in Moravia. By Conrap H. 
von Joun (Jahrb. f. Min., 1898, i, Ref. 279 ; from Verh. geol. Reichsanst., 
1897, 189—193).—Several so-called hornblende-gneisses from various 
localities in Moravia are shown to have a mineralogical composition 
and structure between syenite and diorite, and they may therefore be 
called monzonite (of Brégger). Plagioclase felspar is slightly more 
abundant than orthoclase, both hornblende and biotite are present, 
and there is very little quartz. Analysis I, of the rock from Chudoba, 


Bohemia ; IT, from Hackelsdorf, Moravia. F 
Loss on 

SiO, Al,0;. Fe,0;. FeO. CaO. MgO. K,O. Na,O. P,O,. ignition. Total. 

I. 57°79 17°58 1°79 5°32 5°80 3°85 8°11 3°48 0°49 0°66 99°82 

II. 58°18 17°00 2°02 520 590 393 2:96 3°40 0°32 0°74 99°65 


L. J. 8. 


Meteoric Iron from Ballinoo, Western Australia. By Emit 
W. Conen (Ber. Akad. Berlin, 1898, 19—22. Compare this vol., ii, 
342).—As before mentioned, this is an octahedral iron consisting 
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mainly of plessite with very fine lamelle of kamacite and tenite. 
Analysis by O. Sjéstrom gave, 

Fe. Ni. Co. Cu. C. P. 8. Total. Sp. gr. 
89°34 987 O60 006 002 048 003 100-40 78432 
This corresponds with the mineralogical composition: nickel iron, 
96°81 ; schreibersite, 3°11 ; and troilite, 0°08 per cent. L. J. 8. 


Composition of the Atlantic Ocean. By Cuaruzs J. 8. Makin 
(Chem. News, 1898, ‘77, 155—156, 171—172).—Samples of water 
from the Atlantic Ocean were taken daily at noon, during a homeward 
voyage from the Cape ; there were twenty-two samples in all. The 
total solids were determined in each sample, and varied from 34:51 
per 1000 (taken during a continued heavy rain) to 37°39 per 1000 
(taken at Teneriffe, 200 yards from shore, in about 11 fathoms). The 
samples were mixed, anda full analysis made of the average sample so 
obtained ; it had a sp. gr. = 1°0275 at 15°5°, and contained, in parts 
per 1000 : Total solids, 36-31 ; Cl, 20°6569 ; Br, 0°0671; CO,, combined, 
58°46 ; CO,, free, 5°11 ; SO,, 24°679; CaO, 0°6518 (vol.) ; MgO, 2°4270 ; 
Na,O, 1°5266;; KO, 0°049952. Ammonia (milligrams per litre), free, 
0'192 ; combined, 0°362 ; albuminoid, 0°558 ; organic matter, equal to 
10°40 and 11:00 milligrams of oxygen per litre. The various methods 
of analysis employed are recorded. D. A. L. 


Physiological Chemistry. 


Fat Absorption. By Orro Frank (Zeit. Biol., 1898, 36, 568—593). 
—KEthylic salts of the higher fatty acids are (with the exception of 
the stearate) taken up in large quantities from the dog’s alimentary 
canal. Before absorption, they are completely broken up in the small 
intestine, so that not the smallest quantity appears in the chyle. It 
is quite certain that, in the absorption of fat, there is a synthesis of 
triglycerides from fatty acids and glycerol. In the chyle, some of the 
fat originates from the intestine and its juices. W. D. iH. 


The Formation of Urea in the Liver of Mammalia from 
Amido-acids of the Fatty Series. By Szrcrt SALasKIN (Zeit. physiol. 
Chem., 1898, 25, 128—151).—By means of experiments on dogs, 
similar in principle to those by means of which Schréder established 
the fact that ammonium salts are transformed in the liver into urea, 
it is shown that the liver can form urea also from the amido-acids, 
glycocine, leucine, and aspartic acid. Whether other nitrogenous 
compounds, such as proteoses, peptone, carnic acid, &c., act similarly, 
has yet to be tested. W. Dz. H. 


Variations in the Activity and Composition of Human 
Mixed Saliva. By Russext H. Currrenpen and A. N. Ricwarps 
(Amer. J. Physiol., 1898, 1, 461—476).—A full account of experiments 
previously published (see this vol., ii, 241), W. D. 4H, 
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The Contents of Occluded Portions of the Intestine. By 
WaAcLAw von MoraczewskI (Zeit. physiol. Chem., 1898, 25, 122—127).— 
In a dog, the ileum, cecum and commencement of the colon were 
ligatured off from the rest of the alimentary canal; the continuity 
of the rest of the canal was then restored, the animal recovered well, and 
was killed a year later. The ligatured intestine presented the appear. 
ance of a sac, the contents of which resembled meconium in appearance, 
and contained numerous bacteria (not Bacterium coli). Analysis showed 
74 per cent. of water, and the solid residue yielded neutral fat, 10; 
cholesterol and stercorin, 6; pigment (dissolved out with amylic alcohol), 
5; fatty acids, 27 ; proteid, 1; salts, 20; chlorides, 0-03 per cent. ; 31 per 
cent, of the solids are left unaccounted for. The material is remark- 
able for its high percentage of salts. Sugar, enzymes, indole, 
lecithin were absent. The material had a scatole-like odour. 

In another dog, a similar operation involved a part of the ascending 
colon. A year later, the sac contained an uncoloured, strongly 
alkaline liquid, with a scatole-like odour, and the appearance of a 
transudation. The contents of this were chiefly water and salts, 
especially sodium carbonate ; there was a little proteid, but no sugar, 
fat, cholesterol, or lecithin. 

On the strength of these two experiments, the conclusion is drawn 
that the small intestine secretes pigments, fat, and calcium salts; the 


large intestine, almost nothing else but sodium carbonate. 
W. D. H. 


Comparative Composition of Blood. By Emm ABpERHALDEN 
(Zeit. physiol. Chem., 1898, 25, 65—115. Compare this vol., ii, 35, 
415).—A large number of analyses of the blood of various oxen, 
sheep, goats, horses, pigs, rabbits, dogs, and cats are given in a series 
of tables. W. Dz H. 


Intestinal Absorption and Saline Cathartics. By Grorcaz B. 
Watiace and Arraur R. Cusuny (Amer. J. Physiol., 1898, 1, 
411—434).—The absorption of the salts of the fixed alkalis varies 
with the anions, those acids which form insoluble calcium salts tending 
to retard absorption more than others. The behaviour of these salts 
in the intestine has much in common with their action on unorganised 
colloid matter, as they tend to precipitate colloids in solution, and are 
less imbibed than other salts by undissolved colloids. But no complete 
analogy in their behaviour towards the tissues in general exists, for 
several of the cathartic salts permeate the red corpuscles freely, and 
others are absorbed rapidly from the serous membranes. 

As regards the cathions, ammonium is absorbed more rapidly than 
the fixed alkali ions, whilst those of the alkaline earths are very 
slowly taken up by the intestinal epithelium. 

Dilute solutions (isotonic) of the saline cathartics retard the absorp- 
tion of fluid from the stomach and small intestine, and thus act by 
rendering the contents more watery, and more easily moved through 
the lower parts of the alimentary canal. Ww. D. H 


Secretion of Acids by Molluscs. By K. Scnorntern (Zeit. Biol, 
1898, 86, 523—548).—It is well known that Doliwm galea and other 
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snails secrete from the glands at the anterior end of their alimentary 
canal a liquid rich in sulphuric acid (3 to 4 per cent.). Opportunity 
was afforded the author of obtaining a few specimens of these animals 
at Naples, and he confirms the observation. Microscopical examina- 
tion of the glands shows that they resemble the submaxillary gland 
very much. It is not so generally known that the number of molluscs 
with similar acid secretions is very great. A list of these is given. 
In one case (Plewrobranchidium meckelvi), the secretion of the skin is 
acid. In another case (7'ritoniwmn), which was more fully investigated, 
the secretion was acid, and contained proteid material. The acid is an 
organic, crystallisable, nitrogen-containing substance, which was not, 
however, identified. 

The formation of gas-bubbles, so characteristic a feature of Dolium, 
is due to the action of the sulphuric acid on concretions of calcium 
carbonate. 

The dissection of the glands, and the obtaining of the secretion in 
these large molluscs, is a matter of some difficulty ; the shell is hard, 
and muscular tonus after a wound intense ; this was to some extent 
overcome by keeping the animals at 30°, and injecting pelletierin. 

W. D. H. 


Noél-Paton’s Crystalline Globulin. By Kart H. Huppert 
(Centr. med. Wiss., 1898, No. 28).—The crystalline proteid described 
by Noél-Paton (Abstr., 1893, ii, 290) in a specimen of human urine, 
was regarded by Huppert (Abstr., 1897, ii, 221) as probably hetero- 
albumose. He has now had an opportunity of examining the actual 


material, and fully confirms Paton’s statement that it is a globulin. 
W. Dz. H. 


Urine of Octopus Macropus. By K. Scnomnier (Zeit. Biol., 
1898, 36, 548).—This secretion is clear, colourless, and slightly acid ; 
the cause of the acidity is still to seek. The acidity increases on 
evaporation. The urine contains a considerable amount of sodium 
chloride, There is also a deposit like sand, which consists of orange- 


red, globulo-crystalline concrements ; these give the murexide reaction. 
W. D. H. 


Chemistry of Vegetable Physiology and Agriculture. 


A New Organism, the Bacillus Tartricus, capable of Fer- 
menting Tartrates. By Lton Grimpert and L. Ficquet (J. Pharm., 
1898, [vi], '7, 97—100).—Hitherto the fermentation of tartrates has 
only been studied in the case of impure cultures. By exposing a few 
drops of a vegetable infusion to the air at 35°, and making a series of 
anerobic cultures of the organisms developed, in solutions of tartrate 
and of gelatin, the authors have isolated a probably new organism, the 
Bacillus tartricus, which rapidly ferments calcium tartrate; converts 
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nitrates into nitrites, and decomposes dextrose, lactose, maltose, cane- 
sugar, dextrin, and mannitol, but does not act on dulcitol or glycerol, 
No alcohol was formed on fermenting calcium tartrate at 36° with 
either xrobic or anerobic cultures of the organism in presence of 
Pasteur’s nutrient fluid and a trace of peptone; acetic and succinic 
acids, together with hydrogen and carbonic anhydride, were alone 
obtained. Ammonium tartrate, under the same conditions, gave rise 
to acetic and succinic acids only. By these properties, the Bacillus 
tartricus is distinguished from the organisms capable of fermenting 
tartrates, which have been described by Pasteur, Gautier, Fitz, and 
Konig. W. A. D. 


Nucleo-proteids of Bacteria. By Gino Gaeorri (Zeit. physiol. 
Chem., 1898, 25, 48—63).—The question of immunity, and of toxins 
and anti-toxins produced by bacteria, is closely linked with that of the 
chemical composition of the micro-organisms themselves. Several 
previous researches (references to which are given) indicate that the 
proteid material they contain is nucleo-proteid. 

The bacterium specially investigated during the present research 
was Ernst’s Bacillus ranicidus (Zeigler’s Beitrdége, 1890, 203), large 
cultures of which were obtainable. The nucleo-proteid separated from 
this by the usual methods yielded xanthine bases ; it contained a low 
percentage of nitrogen (12), whilst the phosphorus amounted to 1:01 
to 18 per cent. It produced intravascular coagulation in rabbits, but 
small doses conferred immunity. The concluding portion of the paper 
relates to its colour reactions with aniline dyes. W. D. H. 


Denitrifying Micro-organisms. By Orto Ktnnemann (Landw. 
Versuchs-Stat., 1898, 50, 65—113).—The destruction of nitrates by 
micro-organisms was first established by Meusel (this Journal, 1876, 
189). Horse-dung contains two kinds of micro-organisms which 
destroy nitrates, one of which (Burri and Stutzer’s Bacillus denitri- 
ficans I.) is effective only in symbiosis with Bacterium coli, the other 
(which was also found in straw) is a variety of Bacillus denitrificans IT. 
(Burri and Stutzer). The same micro-organisms were found in cattle 
dung, but they are not always present. 

The loss of nitrates caused by denitrification may be not inconsider- 
able, but is less in soil poor in organic matter. Both exclusion of air 
and abundant aération retard the action of B. denitrificans I., but 
have no effect on B. denit. IT. 

Sulphuric acid is very effective in preventing denitrification, the 
micro-organisms being unable to develop in solutions containing 
0°17 per cent. of the acid. 

A number of soils were next examined for denitrifying organisms 
which were generally found to be present. The varieties were, however, 
usually different from those found in dung. The denitrifying bacteria 
found were Bacillus pyocyaneus, B. fluorescens liquefaciens, and a third, 
not previously described, B. denitrificans III. The activity of these 
microbes is equal to those found in dung. Their growth is stopped by 
0°17 per cent. of sulphuric acid. 

Denitrification is not disturbed by 0-1 per cent. of caustic lime, but 
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is slower in presence of 0°25 per cent. With 0:5 per cent. of lime, 


B. pyocyaneus alone caused denitrification. Marl has no effect. 
N. H. J. M. 


Processes of Denitrification. By Tuzopor Preirrer and Orto 
LemMERMANN (Landw. Versuchs-Stat., 1898, 50, 115—142),—An 
extension of Kiinnemann’s experiments (preceding abstract), The 
variety of B. denitrificans IT. found in straw liberated 89°93 per cent. 
of the nitric nitrogen in a Giltay solution as free nitrogen. In Giltay 
and Aberson’s experiments (Extrait Arch. Néerland, 25, 341), about 
80 per cent. of the nitric nitrogen was liberated, whilst Burri and 
Stutzer recovered 98°9—99°6 as free nitrogen. A certain amount of 
the nitrogen of the nitrates was converted into organic nitrogen. In 
broth, 95°52 per cent. of the nitric nitrogen was liberated. Both ina 
Giltay solution and in broth, a considerable amount of carbonic 
anhydride was liberated, and in broth cultivations a certain amount of 
hydrogen was produced. It is, however, most improbable that the pro- 
duction of nascent hydrogen is the direct cause of denitrification ; such 
an action would not stop at the point at which nitrates are produced, 
and a greater amount of elementary nitrogen would be formed than cor- 
responds with the original nitrate. Finally, no hydrogen was detected 
during denitrification in a Giltay solution. 

The different denitrifying organisms were cultivated in nitrate 
broth in air, oxygen, hydrogen, and carbonic anhydride respectively. 
Hydrogen slightly retarded denitrification ; the micro-organisms thrive 
without oxygen, but seem to require air when they commence to 
develop. The bacteria did not grow in pure carbonic anhydride. With 
regard to air and pure oxygen, B. denit. IJ. var. was rather benefited 
than restrained by abundant aération, but the other varieties seem to 
be injured. Assuming the denitrifying organisms found by Kiinne- 
mann in soil to be the only ones present, aération of soil would, at any 
rate, not increase loss of nitrogen through denitrification (compare 
Ehrenberg, Abstr., 1887, 172 and 746 ; 1888, 185). 

With regard to the question of the injurious effect of fresh horse- 
dung, with and without nitrate, on the yield of crops (Wagner, Landw. 
Versuchs-Stat., 48, 238), experiments are described in which oats were 
grown in pots containing 27 kilos. of sandy soil, to which sodium nitrate 
(7-41 grams) and horse-dung (500 grams), both alone and mixed, were 
added. Some of the pots had, in addition, caustic lime (15 and 25 
grams) and marl respectively. The results were much less unfavour- 
able than those obtained by Wagner (/oc. cit., and Deut. landw. Presse, 
9 Feb., 1895), the effect of sodium nitrate being, in the worst case, 
depressed from 70°8 to 42:4 per cent. This difference is attributed to 
the fact that Wagner added 2 grams of nitrogen (in dung) to 7 kilos. 
of soil, whilst in these experiments only 1:7 grams of nitrogen was 
added to 27 kilos. of soil ; in presence of the greater amount of organic 
matter, the micro-organisms are more active. In the authors’ experi- 
ments the amount of dung applied corresponds with over 480 lbs. 
per acre; moreover, fresh dung is rarely used in practice, and the 
experiments cannot therefore be considered unduly favourable. The 
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actual loss, as free nitrogen, in practice is probably less important than 
is supposed, but further evidence is wanted. 

Lime and mar! slightly impeded denitrification, and the beneficial 
effect of the application of these substances to the soil is, in most 
cases, to be partly attributed to this action. N. H. J. M. 


Two Moulds Capable of Producing Citric Acid. By Can 
Weamer (Chem. Zeit., 1897, 21, 1022—1023).—It* has been found 
that the mould, Penicillium luteum, which has been previously described 
by the author from a morphological point of view (Ber. botan. Ges, 
1893, 4), is capable of producing citric acid from saccharine solutions. 
The amount of acid formed is always small, never more than 2—3 per 
cent. The mould grows readily on strongly acid substrata, and may 
readily be obtained together with Aspergillus niger by spontaneous 
growth. A second mould which is also capable of forming citric acid 
is Mucor piriformis, Fisch.; the amount of acid formed by this 
organism is greater than that by Penicillium lutewm, but with both 
organisms it has been found that occasionally no trace of citric acid is 
formed, even when all conditions are practically identical. The second 
organism, when grown on steamed rice, develops a characteristic 
ethereal odour. 

Experiments made with Citromyces pfefferianus have established the 
absolute necessity for oxygen in order that the organism may grow 
and that citric acid may be formed. J.Jd.8. 


Assimilation of Iron from Cereals. By Gustav von Buncz 
(Zeit. physiol. Chem., 1898, 25, 36—47).—Analyses previously pub- 
lished of food materials have shown that, in comparison with rice, the 
cereals are very rich in iron. The greater quantity of this element is, 
however, in the husk or bran. 

The author finds the amount of iron (in milligrams per 100 grams 
of dry substance) to be as follows. 


Peeled barley 1°4 to 1°5 
Wheat meal 16 


The question next arises whether the iron compound in the bran is 
assimilable, and experiments were made in parallel series on rats fed 
on bread, with and without bran respectively. It was found that the 
weight, the absolute quantity of hemoglobin in the animal, and the 
amount of hemoglobin per body weight were all increased in the case 
of those to which the bran was given to a greater extent than in the 
others. The conclusion is therefore drawn that the iron compound 


in the bran is assimilable and converted into hemoglobin. 
W. D. H. 


Saps. II. By ALexanpre Hiserr (Bull. Soc. Chim., 1897, [iii], 17, 
88—91. Compare Abstr., 1896, ii, 494).—The sap of the European 
banana tree (Musa ensete) is distinguished from that of the foreign 
variety (Musa paradisiaca), previously described, by the absence of 
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colouring matter and fatty acids, and by the presence of glucose. It 
is concluded that the processes of assimilation may differ considerably 
in different varieties of the same botanical species. 


Mode of Formation of Elaterin in Ecballium Elaterium. By 
Anmanp Bere (Bull. Soc. Chim., 1897, [iii], 1'7, 85—88).—When the 
fruit of Ecballiwm elateriuwm is cut up and pressed, a turbid liquid is 
obtained which deposits a pale green powder, of which the chief con- 
stituent is elaterin. If, however, the entire fruit is rapidly pressed, 
the liquid obtained is at first clear, but soon becomes clouded. This 
phenomenon is explained by the fact that elaterin does not exist ready 
formed in the fruit, but is produced, after the rupture of the tissues, by 
the action of a ferment on a glucoside. Both of these substances have 
been isolated from the clear juice. The examination of the ferment, 
for which the name e/aterase is suggested, is not yet completed. The 
glucoside is a very bitter, amorphous, yellowish powder, slightiy soluble 
in water, very soluble in alcohol, chloroform, and acetone, but insoluble 
in ether and benzene. With sulphuric acid and phenol, it gives the 
same reactions as elaterin. N. L. 


The Nature of the Reducing Sugar in Sugar-cane Sap, Cane- 
sugar Molasses, and Sorghum Products, By C. H. Pe.uer (Died. 
Centr., 1898, 2'7, 357 ; from Bul. inst. égypt, and Neue Zeits. Zuckerind., 
1897, 237, 245, and 261).—Levulose and dextrose are present in sugar- 
cane juice, but in varying amounts. In sugar-cane poor in sugar, 
containing much reducing sugar, there is more levulose than dextrose, 
whilst in rich canes containing little reducing sugar there is more 
dextrose. The upper portions of the canes are richer than the lower 
in reducing sugar and contain more levulose, and vice versd. 

In determining the reducing sugar in sugar-cane juice, in order to 
estimate the amount of crystallisable sugar, the solution should be 
treated with lead solution which has been neutralised with acetic 
acid, otherwise a not inconsiderable amount of levulose is precipitated. 
In some cases, the raffinose must be determined. The reducing sugars 
from cane and from sugar-cane molasses ferment exactly in the same 
manner as invert-sugar, which they also resemble in their behaviour 
towards lime and alkalis. 

In order to calculate the amounts of dextrose and levulose in sugar- 
cane juice (or the molasses), it is necessary to know (1) the difference 
between the direct polarisation and the actual crystallisable sugar 
determined by inversion (-D), and (2) the total amount of reducing 
substances (2), the rotatory power of levulose at the temperature at 
which the experiments were made, and the rotatory power of the 
dextrose. The levulose being x and its rotatory power L, the dextrose 
y and its rotatory power 0°793: 0:973 y-Lxa=-—Dand «+a=R. 
The general formula is then «= R-— y, y=RL—D 

L +0°793, 
N. H. J, M. 

Presence of Amygdalin and Emulsin in the Seeds of Certain 
Pomacess. By Lurz (Chem. Centr., 1897, ii, 1054; from Rép. Pharm., 
1897, 312)—The distillates obtained from the seeds of Malus com- 
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munis, Cydonia vulgaris, Cydonia japonica, and Sorbus aria contain 
hydrocyanic acid, and 0032 gram of this acid is present in the seeds 
of Sorbus aucuparia. To test for emulsin, the cut surfaces of the seeds 
are moistened with Millon’s reagent diluted with five times the volume 
of water acidified with nitric acid ; the cells become rose-coloured, and, 


on warming, those which contain emulsin turn light brown. 
E. W. W. 


Iceland Moss. By Ernest W. Brown (Amer. J. Physiol., 1898, 
1, 455—-460).—The bitter constituents of the lichen Ceéraria 
islandica (Iceland moss) must be removed by treatment with water 
or weak alkali before it can be made into palatable bread. Its com- 
position is as follows. 


Total nitrogen 0-56 per cent. 
Extractives 0°14 

“ Protein ” ‘ 

Ether extract (fat and fatty acids) 

Crude fibre 

Fat 

Material soluble in 85 per cent. alcohol ... 

Soluble carbohydrates (as dextrose) 


The quantity of proteids is thus small and resists artificial digestion. 
The soluble carbohydrates are lichenin, and lichenin-starch or iso- 
lichenin. Lichenin gelatinises like starch, and by hydrolysis with acids 


is converted into dextrose with intermediate dextrins. Amylolytic 
enzymes have no action on it. From experiments on rabbits, the con- 
clusion drawn is that it does not give rise to glycogen in the liver. 
Isolichenin, which is obtained after filtering off the jelly formed by 
lichenin, is present in smaller quantity, gives a blue coloration with 
iodine, and somewhat resembles soluble starch. On hydrolysis with 
acid, it yields the same productsas lichenin. With amylolytic enzymes, 
it forms dextrins, but no sugar. W. Dz. iH. 


Palm Cake and Palm Cake Meal. By Apoitpn EMMERLING 
(Landw. Versuchs-Stat., 1898, 50, 5—63).—Acidity of palm cake.—A 
number of samples of cake and meal were analysed and the results 
grouped according to the odour of the samples, some having a “ fruity” 
odour, others being slightly rancid. The following average percentage 
results are given for (1) cake, (2) meal, and (3) crushed cake. ‘he 
acid number represents milligrams of KOH per gram of fat. 

Oleic Acid 

Proteids, Fat. acid. Acidity. number. 
Palm cake 7°85 2°36 32:0 = 63°4 
Palm meal 8-19 3°83 48°5 96°6 
Crushed cake ...... 16°84 167 045 289 575 


The acidity results, which are somewhat higher than those previously 
obtained (Nérdlinger, Abstr., 1890, 929 ; Heinrich, 2te. Ber. Landw. 
Versuchs-Stat. Rostock, 1894 ; H. Fresenius, Landw. Versuchs-Stat., 1891, 
38, 296; and von Riimker, Versuchs-Stat. Prewssens, i J., 1894) show 
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that, on the whole, the acidity of palm cake meal is higher than that of 
palm cake. The slightly rancid samples are somewhat more acid than 
the others, whilst the samples of a fruity odour are much more acid 
than those which did not have this odour. The acidity increases with 
decrease in amount of fat ; the amount of acid remains (on the average) 
constant. 

In the case of earth-nut cake, Reitmair (Abstr., 1891, 770) found 
the cakes richest in acid contained a low percentage of fat. This 
does not hold good in the case of palm cake, probably owing to the 
processes of manufacture of the two products being totally different 
(compare Emmerling, Landw. Versuchs-Stat., 1897, 49, 51). 

With regard to the changes which take place when palm oil is kept, 
it was found that there was relatively little alteration in the amount 
of acid after two years. The volatile fatty acids increased slightly 
when the oil was exposed (4 months) to air. The iodine number 
diminishes when the oil is kept, and the change seems to be quickened 
under the influence of light. Exposure for 2 years considerably raised 
the acetyl number of palm oil. Palm cake kept for 2 years showed 
very little change in the amount of fat ; there was a very slight gain 
in proteids not to be accounted for by loss of water. 

Acidity increased very greatly when the cake was kept, whether 
exposed to light or in darkness, and in closed vessels. The iodine 
number of the cake increased after prolonged exposure. 

N. H. J. M. 


Composition of Humus. By Harry Snyper (J. Amer. Chem. Soc., 
1897, 19, 738—744).—Humus prepared by mixing different kinds of 
organic matter with soil and keeping in a tight box for a year out of 
doors, was found to have the following composition. 

Humus from : . H. N. 0. 
Cow manure ; 6°26 6°16 45°65 
Green clover ‘ 3°40 8°24 34°14 
Meat scraps ‘ 4°30 10°96 35°97 
Wheat flour 02 3°82 5°02 40°14 
Oat straw : 2°48 2°50 40°72 

3°33 0°32 47-07 
3°04 0-08 39°04 

The average composition of the ash of eight samples of precipitated 
humus was. 

. KO. Na,O. CaO. MgO. Al,05. Fe,05. P;05s SOs CO, Insol. 
750 813 0:09 0°36 3:48 3:12 12°37 0-98 1-64 61:97 
4 — of the mineral matter is shown to have been derived from 

e soil. 

Analysis of natural humus gave the following percentage results. 

H. N. 0. Ash. 

1. Rich prairie soil : 3°67 10°37 28°60 12°24 

2. Cultivated soil ‘ 540 912 33:16 4:16 

e 6°00 812 35:16 6°60 
4. Cultivated (about 40 years) 50°10 480 6°54 33°66 4°90 
N. H. J. M. 
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Physical Effects of Various Salts and Manure Constituents 
on a Soil as Modifying the Factors which Control its Supply 
of Moisture. By Jasper L. Beeson (J. Amer. Chem. Soc., 1897, 19, 
620—649).—The rates of saturation and of percolation were deter. 
mined without, and after addition of small amounts of salts (various 
potassium, sodium, calcium, magnesium, and ammonium salts). The 
rate of. evaporation, and the rate and extent of capillary “lift” wer 
also determined under the different conditions. 

In general, it was found that the four principal factors on which 
the moisture of soil depends (the rates of saturation, percolation, 
evaporation, and capillary rise) when altered by adding some salt, all 
vary in the same direction, whilst the capillary effect as shown by 
height varies in the opposite direction. The action of certain salts 
(sodium carbonate, for instance) in reducing the rate of percolation, dc, 
is due to the breaking up of the soil aggregates into smaller ones, and 
vice versd. At first sight, this seems opposed to the general experience 
that neutral salts precipitate fine clay when suspended in water, but 
in this case the soil particles have already been broken up, and only 
the finest are present. 

Of the salts experimented with, those which most frequently occur 
in manures (potassium and ammonium sulphates and calcium super- 
phosphate) would have very little effect on soil moisture when ap- 
plied in the usual amounts, and their beneficial effect must be 
mainly due to the plant-food they contain. Sodium carbonate, chloride, 
and nitrate have, however, a much greater effect. These salts greatly 
decrease the rate of absorption of water, whilst they considerably in- 
crease the power of the soil in retaining moisture for the use of the 
crop ; sodium nitrate is thus very suitable for soils which, at the same 
time, need nitrogen, and are not sufficiently retentive of moisture. 
More nitrogenous soil of a similar physical nature should be treated 
with sodium carbonate or chloride. Soil which is already too re- 
tentive would be injured by adding sodium nitrate to supply nitrogen. 
This explains why sodium nitrate often decreased the yield of sugar- 
cane in Louisiana, whilst lime gave good results. N. H. J. M. 


Proportions of Chlorine and of Nitrogen as Nitric Acid and 
as Ammonia in certain Tropical Rain-waters. By J. BurcHMere 
Harrison and Jonn WiuiaMs (J. Amer. Chem. Soc., 1897, 19, 1—9).— 
Analyses of the rain in Barbados and British Guiana, made for 
several years in succession, gave the following average results (Ibs. 
per acre). 

Average 

rainfall, N. as N., as Total 

inches. ammonia, nitrates. nitrogen. Chlorine. 
Barbados 59°40 1-009 2°443 3°452 62°46 
Brit. Guiana... 106-71 1321 2°190 3°511 108°61 


The highest and lowest results obtained were as follows (parts per 
million). 
N. as ammonia. N. as nitrates. Chlorine. 


Barbados 1812 00 0-914 0°001 47-04 2°48 
Brit. Guiana... 1:376 0°0 0°823 0-0 16:10 0°45 
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The total nitrogen (as nitrates and ammonia) per acre in the two 
colonies, situated in the tropics and in the direct course of the trade 
winds, is rather less than at Rothamsted (3°74 lbs. per acre); the 
relative amounts of nitrogen as ammonia and as nitrates is, however, 
very different. At Rothamsted, the nitrogen as nitrates amounts to 
rather over one-fourth of the total. In Barbados about three-fourths 
of the nitrogen is present as nitrates, and in British Guiana 
about two-thirds of the nitrogen is in this form. Comparing the 
results with those obtained at Tokio and in New Zealand, it is con- 
cluded that in tropical rain a higher proportion of the nitrogen is 
present as nitrates than in the case of the rain of temperate climates. 
In rain-water from Venezuela and Réunion, the nitrogen as nitric acid 
was found to be 0°578 and 0°69 per million respectively (Miintz and 
Marcano, Abstr., 1889, 923), 

It is concluded that, whilst the rain of the tropics is richer in nitric 
nitrogen than elsewhere, the total nitrogen supplied to the soil by the 
rain is not greater. N. H. J. M. 


Analytical Chemistry. 


Apparatus for Gas Analysis. By THropor Preirrer and Orro 
LemmerMaNn (Landw. Versuchs.-Stat., 1898, 50,°143—158).—The appa- 
ratus employed for collecting and measuring the gases in the experi- 
ments on denitrification (this vol., ii, 445) is described, with sketches. 
It is constructed on the principle of weighing the amount of mercury 
corresponding with the volume of gas, instead of measuring the gas. 
The apparatus is suitable for dealing with large amounts of gas, and 
could be readily modified according to requirements. 

N. H. J. M. 


Volumetric Estimation of Combined Sulphuric Acid. By 
Frrnanp TELLE (J. Pharm., 1898, [vi], '7, 165—170).—In the method 
described by the author, the sulphuric acid is precipitated by adding 
a known volume of standard barium chloride solution, and the excess 
of the latter by an excess of a standard solution of potassium di- 
chromate, rendered alkaline by the addition of ammonia free from 
carbonate ; the unprecipitated potassium chromate is then estimated 
by determining, by means of sodium thiosulphate, the amount of 
iodine it is capable of liberating from potassium iodide. The standard 
solutions used should be of equivalent concentrations ; if the barium 
chloride is decinormal, the solution of potassium dichromate should 
contain 7°358 grams of the pure salt per litre, whilst the thiosulphate 
solution, standardised by means of the latter, should contain about 
38 grams of the crystallised salt (+5H,O) per litre, 

To determine the sulphuric acid in a natural water, 500 c.c. of the 
latter is evaporated, after the addition of 4—5 c.c. of hydrochloric 
acid, until the volume is about 10 c.c., and is then decanted into a 
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110 cc. flask, the residue being carefully washed with the leas 
possible amount of water; 10 ¢.c., or a sufficient excess, of the bariun 
chloride is added, the liquid boiled and rendered alkaline by ammonia, 
and 100 c.c. of the dichromate solution added. The solution is again 
boiled, then cooled and made up to 110 c.c., and filtered ; to 100 ce, 
of the filtrate, acidified with hydrochloric acid, 5 c.c. of 10 per cent, 
potassium iodide solution is added, and the liberated iodine estimated 
by the solution of thiosulphate, the end-reaction with starch solution 
being quite sharp. Allowance has, of course, to be made for the fact 
that 100 c¢.c. only of the original 110 c.c. containing free chromate 
was used for the titration. In the case of waters containing a large 
amount of organic matter, the latter has to be oxidised by potassium 
chlorate during the preliminary evaporation, when the volume is 
about 50 c.c., care being taken to expel completely the chlorine pr- 
duced during this oxidation. 

The potassium sulphate present in a wine-extract can be determined 
by a similar method ; the results obtained are, however, slightly high, 


owing to the presence of traces of phosphoric acid in the extract. 
W. A. D. 


Simultaneous Volumetric Estimation of Sulphuric Acid and 
Calcium Salts in Water. By Lucien Rosin (J. Pharm., 1898, [ vil, 
7, 283—286).—To 100 c.c. of the water contained in a measuring 
flask with the neck widened above the graduation mark, 0°5—1°0 c.. 
of a solution containing 100 grams of sodium carbonate and 50 grams 
of pure caustic soda dissolved in 300 c.c. of water is added, the mix- 
ture boiled during five minutes, and, after cooling, diluted to 100 c.c.; 
the precipitate is removed by filtration, and 50 c.c. of the filtrate 
taken for the determination of the sulphuric acid. This is carried out 
by neutralising with hydrochloric acid, boiling to expel carbonic 
anhydride, neutralising again with ammonia, and precipitating with 
an excess (10 c.c.) of half-decinormal barium chloride ; after standing 
for 15 minutes, the solution is again boiled, and 10 c.c. added of a 
solution prepared by saturating with ammonia 3°69 grams of potassium 
dichromate dissolved in a litre of water. The liquid is then filtered, 
20 c.c. of a solution containing 10 grams of ferrous sulphate per litre 
added, and the amount of the latter remaining unoxidised determined 
by standard potassium permanganate. 

To estimate the calcium salts, the precipitate obtained from the 
original 100 c.c. of water is dissolved in hydrochloric acid, the solution 
rendered alkaline by ammonia, and 10 c.c. of decinormal ammonium 
oxalate added ; after standing 30 minutes, the excess of ammonium 
oxalate can be determined in the filtrate by acidifying with nitric acid, 
and titrating against permanganate; or the calcium oxalate can be 
dissolved in dilute nitric acid, and the oxalic acid liberated determined 
by the same method. W. A. D. 


Detection and Estimation of Sulphurous and Thiosulphuric 
Acids. By Wituetm AuTenriets and A. Winpaus (Zeit. anal. Chem., 
1898, 3'7, 290—300).—For qualitative separation, use may be made of 
the wide difference in the solubility of the strontium salts of the 
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above two acids. The sulphite requires 30,000 parts, the thiosulphate 
37 parts of water for solution. A mixture of the alkali salts of the 
two acids is therefore treated with excess of strontium nitrate or 
chloride, shaken vigorously, filtered after a few minutes through a 
double filter, and the precipitate well washed, The thiosulphate in 
the filtrate is recognised by the precipitation of sulphur on decomposing 
with hydrochloric acid, the sulphite in the precipitate by dissolving 
in dilute acid and oxidising with iodine to sulphate, either with or 
without previous addition of barium chloride. 

For quantitative estimation, a solution containing the two salts is 
titrated with iodine: a second portion of the same solution is mixed 
with excess of strontium nitrate, made up to a known volume, shaken, 
filtered after some hours through dry paper and an aliquot part of the 
filtrate titrated as before. By deducting 0°4 c.c. of N/10 iodine per 
100 c.c. from the last titration to correct for the solubility of strontium 
sulphite, very fair results are obtained. M. J.S8. 


Detection of Nitric Acid in Human Remains. By AnrTon 
Seypa and R. Woy (Chem. Centr., 1897, ii, 1036—1037; from Zeit. 
offentl. Chem., 3, 487—493).—If possible, the urine should be tested 
for nitrous acid by distilling it with dilute sulphuric acid, collecting 
the distillate in a flask containing aqueous soda, using Griess’ well- 
known test. Another portion is then boiled with hydrochloric acid 
and ferrous chloride, and the gases passed into a separating funnel 
filled with mercury, and also containing a little aqueous soda, The 
mercury is afterwards displaced by means of a current of oxygen, and 
the alkaline solution again tested for nitrous acid; if the reaction is 
now very much stronger, it may be safely assumed that nitric acid 
was present. 

Other portions of the body, finely comminuted, are twice macerated 
with water, and the liquid, filtered through cotton wool, is mixed 
with a slight excess of lime and evaporated to a syrupy consistence ; 
this syrup is then extracted with alcohol to dissolve the calcium nitrate, 
and after evaporating the spirit, the residue is dissolved in a known 
volume of water and the solution used for the detection or estimation 
of the nitric acid. The method best suited for the estimation of the 
nitric acid is the well-known Schlésing-Schulze process. Methods 
based upon its conversion into ammonia cannot be employed, as it is 


impossible to free the liquid from ammonia by distiilation with potash. 
L. DE K. 


Detection of Phosphorus. By H. NarrermMann and ALBERT 
Hitcer (Chem. Centr., 1897, ii, 981—982 ; from Forsch. Ber. Lebensm. 
Hyg., 4, 241—258).—The authors have slightly modified Mitscher- 
lich’s apparatus. By means of a 30 cm. glass tube, furnished with 
india-rubber connections and a screw clamp, air is drawn through the 
apparatus until phosphorescence sets in, when a current of carbonic 
anhydride is substituted for the air, and the liquid in the flask is 
heated to boiling. Besides causing the phosphorescence to be more 
Plainly visible, the process has the further advantage that more than 
90 per cent, of the phosphorus may be recovered from the distillate. 
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They have also modified Dussard-Blondlot’s method. <A 100 c.c. 
wide-necked flask containing the supposed silver phosphide precipitate, 
and also some zinc and water, is closed by means of a cork perforated 
with three holes ; through two of these pass rectangularly bent tubes 
which do not penetrate below the cork. A current of hydrogen 
generated from a Kipp’s apparatus is passed in through one of them 
and out by the other, which is connected with a U-tube containing 
pumice-stone drenched with aqueous potash, this in turn being 
connected with a glass tube furnished with a platinum jet. The third 
opening is fitted with a safety funnel. After the hydrogen flame has 
been carefully tested and found to be free from any green colour, dilute 
sulphuric acid (1:5) is admitted through the safety-funnel, and this, 
if phosphorus be present, will cause the liberation of hydrogen 
phosphide from the silver phosphide, and the flame will become 


greenish. : L. DE K. 


Rapid Estimation of Phosphorus. By Henryk Wpow!szewsk1 
(Chem. Centr., 1897, ii, 1038 ; from Stahl. uw. Hisen, 1897, 814—815).— 
Two grams of pig iron dissolved in 30c.c. of nitric acid of sp. gr. = 12 
is diluted to 50 c.c. with water, filtered from the undissolved silicic 
acid and graphite, and boiled down to the original bulk ; it is then 
oxidised with potassium permanganate, mixed with hydrochloric acid, 
and, when cold, neutralised with ammonia. After heating to 60°, 
molybdate solution is added, the whole shaken for 5 minutes and the 
yellow precipitate collected and washed with a 10 per cent solution of 
ammonium nitrate. It is then dissolved in ammonia, and after partly 
neutralising with hydrochloric acid, a few c.c. of magnesia mixture and 
an excess of ammonia are added, The closed flask is then allowed to 
stand for 15 minutes in ice, shaken for 5 minutes, and the precipitate 
at once collected on a filter. After being washed with dilute ammonia, 
it is dried, ignited, and weighed. L. DE K. 


Estimation of Phosphoric Acid as Phosphomolybdic Anhy- 
dride. By P. Neumann (Zeit. anal. Chem., 1898, 37, 303—308).— 
From the experiments of Woy (this vol., ii, 138), it appears that the 
large excess of ammonium molybdate commonly employed is not 
necessary ; 20 per cent. above the theoretical amount for the production 
of 24Mo0,,P,0,, or about 36 parts for one part of P,O,, being 
sufficient. In the analysis of ferruginous phosphates (basic slag), 
Woy’s method gives somewhat lower results than the ordinary process, 
in which the phosphoric acid is finally precipitated as ammonium 
magnesium phosphate. This deficiency seems to be attributable to the 
presence (in the yellow precipitate) of iron phosphate, the molecular 
weight of which is much lower than that of the molybdenum compound. 
By employing the following process, results have been obtained 
agreeing very closely with those in which the precipitate was weighed 
as magnesium pyrophosphate. 

Fifty c.c. of the cold phosphate solution (containing about 0°5 gram 
of substance) is nearly neutralised with ammonia, then mixed with 
120 c.c. of the ordinary molybdate solution, and stirred in the cold for 
15 minutes. The precipitate is then washed three times by decantation 
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with a solution containing 5 per cent. of ammonium nitrate and 1 per 
cent. of nitric acid, and rinsed into a Gooch crucible with the same 
liquid. The Gooch crucible, placed inside an ordinary porcelain crucible, 
is exposed to a gradually rising temperature for about 25 minutes, 
during the last 15 of which the flame of the Bunsen burner completely 
surrounds it. The bluish-black residue has the formula 24Mo0,,P,0,. 
M. J. 8. 


Ignition of Ammonium Magnesium Phosphate. By Max 
Scumorcer (Zeit. anal. Chem., 1898, 37, 308—310).—In igniting the 
precipitate obtained in a phosphoric acid estimation, it is customary to 
detach it from the filter as completely as possible, burn the latter in a 
coil of platinum wire, and raise the temperature of the crucible 
containing the precipitate very gradually. These precautions are 
quite unnecessary. After shaking out most of the precipitate into the 
crucible, the paper filter may be folded together and added to the 
precipitate. The cover is then placed on the crucible and the latter at 
once exposed to the full flame of a Bunsen burner ; a little later, it is 
placed obliquely, and is finally heated with the blow-pipe flame. A 
white pyrophosphate is quickly and easily obtained ; the weight agrees 
accurately with that resulting from the most cautious ignition, and no 
action on the platinum crucible is perceptible. M. J. 8. 


Colorimetric Estimation of Silica in Water. By ApoLr 
Jottes and Frieprich Nervurats (Zeit. angw. Chem., 1898, 315-—316). 
—The process is based upon the yellow coloration noticed when 
solutions of silicic acid are heated with a nitric acid solution of molybdic 
acid. Eight grams of potassium molybdate is dissolved in 50 c.c. of 
water and poured into 50 c.c. of nitric acid of sp. gr.=1'2. Twenty c.c. 
of the sample of water is put into a test-tube of such size that the 
column of liquid will be about 18 cm. high; 1 c.c. of the molybdate 
solution is then added. Similar tubes are taken containing distilled 
water, with varying small quantities of silicic acid in the form of an 
alkali silicate, and to each, 1 c.c. of the reagent is added. On warming 
to 80°, the colour will make its appearance, and the tubes are then 
compared as usual. The amount of phosphoric acid in waters that have 


not been concentrated is so small that it does not interfere with the 
reaction. L. pe K. 


Alkalimetric Estimation of Metals. By Henri Lescar (Bull. 
Soc. Chim., 1897, [iii], 17, 26—55).—The volumetric estimation of 
metals forming oxides soluble in water presents no special difficulty, 
and the nature of the indicator employed is immaterial. In the case 
of metals forming insoluble oxides, however, litmus cannot be used, 
owing to the formation of unstable compounds of the oxide with the 
indicator, and there is an important distinction between the results 
obtained by the use of helianthin, on the one hand, and phenolphthalein 
on the other. When alkali is gradually added to a liquid containing 
an insoluble oxide and excess of acid in presence of phenolphthalein, 
the red coloration of the latter does not make its appearance until the 
free acid has been neutralised and the whole of the oxide precipitated. 
Phenophthalein, therefore, is an indicator of the transition from neu- 
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trality to alkalinity. Helianthin, on the other hand, indicates the 
passage from acidity to neutrality, the end point being reached when 
the free acid has been neutralised, and the precipitation of the oxide 
is about to commence. If both indicators are present in the solution, 
the amount of alkali added between the two end points is proportional 
to the metallic oxide present. An insoluble base may be titrated 
directly by means of standard acid and helianthin, but as solution 
takes place slowly, it is generally advantageous to dissolve in a known 
excess of acid and titrate back with alkali. A similar procedure is 
sometimes required when phenolphthalein is employed, especially when 
there is a tendency to the formation of basic salts, or when the in- 
soluble oxide is coloured ; in this case, the solution is boiled with excess 
of alkali, filtered, and the filtrate titrated back with standard acid. 

The accuracy of the results obtained by the use of phenolphthalein 
is liable to be adversely affected by the presence of carbonic anhydride, 
and the carrying down of undecomposed salt by,the precipitated oxide. 
These sources of error are to be avoided by working with sufficiently 
dilute solutions, free from carbonic anhydride, and by operating at 
the boiling temperature. It is also to be noted that some oxides, such 
as those of magnesium, silver, and lead, usually regarded as insoluble 
in water, are sufficiently soluble to affect phenolphthalein. The indica- 
tions of helianthin are not so sharp as those of phenolphthalein, and 
are very obscure in the presence of feeble acids and of ferric oxide ; 
for this reason, oxalic acid is not so well adapted for alkalinity as the 
mineral acids. The standard alkali should be free from carbonate and 
alumina or other oxides. The use of baryta offers certain advantages, 
its strength undergoes alteration from absorption of carbonic an- 
hydride, but remains independent of the nature of the indicator. 
Barytes is not sufficiently soluble to allow of a normal solution being 
obtained, but a mixture of baryta and soda answers equally well. 
The use of picric acid is recommended for standardising the solutions, 
as it is easily obtained pure and has a high molecular weight, 229. 
The chief disadvantage attending its use is its sparing solubility, 
400 c.c. of water being required for the solution of 2:29 grams. In the 
comparison of the standard acid and alkali with each other, the inter- 
vals between the end points indicated by phenolphthalein and helianthin 
should not correspond with more than one or two drops of N/10 solu- 
tion. The absence of appreciable amounts of carbonic anhydride or 
alumina is thus proved. 

Estimation of Magnesium.—As magnesium oxide is sufficiently solu- 
ble to affect phenolphthalein, magnesia, obtained by precipitation with 
sodium hydroxide and subsequent washing with water, may be titrated 
directly by using phenolphthalein and adding standard acid until the 
red colour is discharged ; but as the oxide dissolves slowly, it is better 
to boil the precipitated magnesia, or magnesium carbonate, with excess 
of standard acid and titrate back with alkali. If other metals are 


present along with magnesium, phenolphthalein is added to the solu- 
tion, and then alkali until the red colour appears. The precipitated 
oxides are filtered off, and the magnesia, which is left in solution, is 
precipitated by further addition of alkali, and estimated as before. 


ANALYTICAL CHEMISTRY. 457 


Magnesia is best separated from alumina by boiling with excess of 
caustic soda, whilst lime must be removed by means of ammonium 
carbonate, since it is partially precipitated along with magnesia by 
caustic soda. 

Estimation of Zinc.—[With Cri. Lemarre.]|—The results obtained 
by previous observers are criticised, and the following methods are 
stated to give the most satisfactory results. (1) The solution is boiled 
with excess of sodium carbonate, filtered, and the washed precipitate, 
together with the filter, treated with excess of standard acid and 
titrated back with alkali, using helianthin as the indicator. (2) Both 
indicators are added, and then standard alkali until the red tint of 
the helianthin disappears. Excess of alkali is now added, the solution 
boiled, and titrated back with acid until the end point indicated by 
phenolpbthalein is reached. The alkali used between the two end 
points corresponds with the zinc present. Instead of weighing the 
oxide or sulphide of zinc obtained in the usual gravimetric processes, it is 
recommended that the moist precipitates be dissolved in hydrochloric 
acid, boiled, and treated by method 2; the error arising from the pre- 
sence of alkali in an imperfectly washed precipitate is thus avoided. 

Estimation of Lead.—[{With Drtsaux].—The direct titration of lead 
salts with caustic alkalis is unsatisfactory, owing to combination taking 
place between the phenolphthalein and oxide of lead. Good results, 
however, are obtained by using sodium carbonate at the boiling tem- 
perature. Helianthin may also be used, the lead being precipitated 
as oxide or carbonate, washed, dissolved in excess of acid, and titrated 
back with alkali. If free acid be present, sodium carbonate is run in 
until the red tint of helianthin is discharged ; the solution is boiled, 
and the titration continued to the end point indicated by phenol- 
phthalein. Lead sulphate may be titrated in precisely the same 
manner, although the reaction takes place somewhat slowly, and this 
process is useful in connection with the separation of lead from other 
metals. In the presence of the alkaline earths, the sulphates of which 
are also insoluble, the lead is to be precipitated by caustic alkali added 
in very slight excess, and the washed precipitate treated as above 
described. N. L. 


Estimation of Potash in Potash-manures. By Lion Ronnet 
(Chem. Centr., 1897, ii, 1157—1158; from Rev. Chim. anal. applic., 5, 
421—422).—Assay of Potassium Chloride. —Fifty grams of the sample is 
dissolved, made up to 1 litre, and filtered; 20 c.c. of the filtrate is 
mixed with 10 c.c. of saturated baryta water and the excess of barium 
is then removed by a current of carbonic anhydride. After boiling 
for a few minutes, the liquid is filtered and the potash is then estimated 
in the usual way with perchloric acid. 

Assay of Potassiwm Sulphate and Kainite.—Instead of 10 c.c. of baryta 
water, 40 c.c. is used, and the operation is conducted as before. 

Assay of mixed Manwres.—T wenty-five grams of the manure is dis- 
solved, made up to 500 c.c. and filtered. 100—200 c.c. of the liquid isdried 
in a porcelain dish with 1—2 grams of calcium hydroxide, incinerated 
at the lowest possible temperature, the residue dissolved in boiling 
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water, and the filtrate, which is kept boiling, is then treated with baryta 
as described. L. ve K. 


Detection of Sodium Carbonate in Sodium Phosphate. By 
GeIssLtER (Zeit. anal. Chem., 1898, 37, 323; from Pharm. Centralh., 
34, 729).—Phenolphthalein will detect 1/10 per cent. of sodium car- 
bonate in disodium hydrogen phosphate, which latter, when pure, gives 
no pink colour with the indicator, The test with ammonium chloride 


and magnesium sulphate, sometimes recommended, is fallacious. 
M. J. 8. 


Analysis of Sodium Sulphide. By Ferpinanp Jean (J. Pharm., 
1898, [ vi], '7, 170—172).—Ten grams of the coarsely powdered sample 
is dissolved in water, and, after removing the insoluble substances by 
filtration, diluted to a litre. The quantity of iodine corresponding 
with the sodium sulphide, polysulphides, and thiosulphate in 10 c.c. 
of the solution is then determined by direct titration. The sodium 
monosulphide present in the 10 c.c. is estimated by adding as many 
c.c. of a solution containing 6°7 grams of ammonium sulphate per 
litre as were employed in the iodine titration, diluting with 30 c.c. 
of water, and distilling the ammonia liberated into 20 c.c. of decinormal 
acid ; the distillate is then boiled to expel hydrogen sulphide, and the 
excess of acid determined. Each cubic centimetre of acid neutralised 
by the ammonia corresponds with 00039 gram Na,S. The residue in 
the distilling flask is then titrated against decinormal iodine, and the 
quantity of sodium thiosulphate in the original 10 c.c. determined, 
The difference between the first and second iodine titrations is a 
measure of both the monosulphide and polysulphides present, and is 
best expressed in terms of the former. The value so obtained is always 
greater, unless no polysulphides are present, than that obtained for 
the monosulphide by the ammonia distillation, since the latter only 
determines monosulphide present as such. The difference between the 
two values indicates an excess of monosulphide corresponding with the 
polysulphides, so that it is best expressed as sulphur. Since both the 
monosulphide and polysulphides of sodium behave in the same way 
towards ammoniacal zine solution, the same results are obtained by 
titration against the latter as were obtained with iodine. 


W. A. Dz 


Microchemical Detection of Magnesia. By Gysspert Romisn 
(Zeit. anal. Chem., 1898, 3'7, 300—301).—Traces of magnesium may 
be detected in presence of cobalt, iron, chromium, aluminium, and the 
alkali metals, by adding a little citric acid, and excess of ammonia, 
evaporating to dryness without regard to any precipitate which may 
form, dissolving the residue in ammonia (diluted with 10 volumes of 
water), and adding a fragment of sodium phosphate. The crystals 
obtained at any dilution exhibit under the microscope the hemimorphic 
forms described by Behrens, together with a highly characteristic twin 
combination, of which a figure is given. The presence of much zinc 


is an obstacle to the microchemical detection of magnesia. 
M. J, 8, 
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Electrolytic Estimation of Cadmium. By Esernarp RimsBacu 
(Zeit. anal. Chem., 1898, 37, 284—290).—The author reports his 
experience of the cyanide method of Beilstein and Jawein (Abstr., 
1879, 746) which he pronounces to be a perfectly satisfactory one. 
The cadmium may be in the form of either chloride or sulphate ; the 
neutral solution is to be treated with an excess (about 3 grams) of 
98 per cent. potassium cyanide and electrolysed at ordinary tempera- 
tures with a current of 0°02—0°04 ampére and a potential of 3—3-3 
volts, which may either be supplied from a storage battery or from 
3—5 Meidinger elements. In 12—16 hours, quantities of metal up to 
0-4 gram can be deposited, and in all cases the metal is deposited in a 
coherent and lustrous layer, no trace of spongy metal ever being ob- 
tained. That the current is strong enough may be judged from the 
solution acquiring a dark brown colour; but too strong a current 
leads to the deposition of black stains, whilst the platinum cathode is 
slightly attacked. Should copper be present, that metal is not precipi- 
tated until all the cyanide is decomposed. In this case, 5 grams of cyanide 
should be added, and a very satisfactory estimation of both metals 
can be made. Should the metals be present as nitrates, conversion into 
chlorides is desirable. In presence of magnesium, addition of ammonium 
chloride prevents the deposition of any of that metal. M. J. 5S. 


Estimation of Traces of Lead in Sugar and Saccharine 
Liquors. By ALexanpER Ko.irepp (Chem. Cenétr., 1897, ii, 1160; 
from NV. Zeit. Rib. Zuck. Ind., 38, 126—128).—If hydrogen sulphide 
is passed through a saccharine liquid containing a trace of lead, the 
lead sulphide is so finely divided that it cannot be filtered off, but it 
may be precipitated by adding to the liquid a mixture of paper pulp 
and aluminium hydroxide. The author now proposes using white of 
egg; 500—1000 grams of sugar is dissolved in water to 30—40° 
Brix, and after passing hydrogen sulphide for half an hour and allow- 
ing the liquid to remain for another 3 hours, solution of white of egg 
is added, and the whole boiled ; if the liquid is alkaline, it must be 
previously neutralised with acetic acid. The precipitate is collected, 
washed with a weak solution of hydrogen sulphide, dried, and inciner- 
ated ; the ash is then moistened with water, a little sodium carbonate 
added, and the whole gently ignited ; by treating the residue repeatedly 
with water, any sulphuric acid is removed, and the undissolved portion 
together with the filter is again ignited, and then digested for half an 
hour with boiling concentrated nitric acid. After diluting and filter- 
ing, the liquid is evaporated nearly to dryness, the residue extracted 
with water, and the lead tested for with hydrogen sulphide. 

The amount of lead found by the author in juices which had been 


treated by Wohl’s lead oxide process was quite insignificant. 
L ve K. 


Detection and Estimation of Traces of Lead in Beet Sugar. 
By Grore Kassner (Chem. Centr., 1897, ii, 1160—1161 ; from Dingl. 
Pol. J., 298, 303).—The author states that traces of lead in beet 
sugar may be detected and estimated by Kollrepp’s process (see 
preceding abstract). L. DE K. 
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Volumetric Estimation of Chromium. By Rupo.r L. LEFFLER 
(Chem. News, 1898, '7'7, 156—157).—Galbraith’s method of estimating 
chromium in steel or iron by dissolving the metal in dilute sulphuric 
acid, oxidising the ferrous sulphate formed with potassium perman- 
ganate and the chromic oxide by the further use of an equal quantity 
of the same reagent, filtering, adding ferrous salt to the filtrate, and 
titrating back with potassium dichromate, is shown to give results 
varying with the proportion of acid used for solution, and also with 
the magnitude of the excess of permanganate employed. It is neces- 
sary to make a blank experiment under exactly the same conditions 
as those used in the analysis, and to subtract the value so obtained 
from the amount of chromium found. D. A. L. 


Separations from Chromic Acid. III. Separation of 
Aluminium. By Harry Breartey (Chem. News, 1898, '77, 179—180. 
Compare this vol., ii, 409).—With potassium chromate and aluminium 
chloride in hot solutions, the author finds, as other workers have done, 
that no permanent precipitate forms until five equivalents of chromate 
have been added; with cold solutions, however, even a small amount 
of chromate gives a precipitate which only dissolves tardily and never 
completely ; with iron, the reverse is the case (compare Joc. cit.). 
Aluminium hydroxide reacts with potassium chromate, therefore the 
separation of chromium and aluminium is imperfect unless alkali is 
used in excess. The recovery of chromium from solutions contain- 
ing 0°5 gram of aluminium and 50 c.c. of potassium chromate 
(1 ¢.c.=0°05 Fe) amounted to 99 per cent. with an excess of 30 c.c. of 
2N sodium carbonate, but was Jess with smaller excess of this alkali, 
or when ammonia or ammonium carbonate was used. For aluminium 
estimations, however, it is pointed out that the quantity of aluminium 
hydroxide dissolved is greater the greater the excess of alkali, and that 
sodium carbonate is more active in this direction than the other 
alkalis. The separation of chromium from aluminium by means of 
sodium acetate is imperfect, since, when neutralised not only is there 
an error due to the reaction of the chromate with aluminium chloride, 
but also that due to the reaction between the latter and the aluminium 
hydroxide, whereas, when not neutralised, much aluminium is dis- 
solved. With sodium phosphate, however, following Carnot’s instruc- 
tions, or even in neutralised solutions, the separation is satisfactory ; 
but 20 ¢.c. of saturated sodium phosphate is not sufficient to preci- 
pitate 0°5 gram of aluminium; therefore to separate chromium and 
aluminium, the use of ammonia or ammonium carbonate or of any 
method involving the precipitation of aluminium from a neutral solu- 
tion should be justified or abandoned. From what has been shown, it 
is evident that the separation of alumina and ferric oxide together from 
chromic anhydride cannot be effected by sodium carbonate, sodium 
hydroxide, or sodium phosphate without modifications of the present 
methods ; the sodium phosphate separation becomes effective by treat- 
ing the solution so as to just neutralise the free acid without the 
formation of any dissolved ferric hydroxide, a state indicated by the 
change of colour ; under these conditions, and with 0, 2, and 5 per 
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cent. of acetic acid, nearly perfect chromium recoveries were obtained 
from mixtures of equivalent proportions of ferric chloride and potas- 
sium chromate. D. A. L. 


Volumetric Estimation of Metallic Sulphides. By Jos. 
Hanus (Zeit. anorg. Chem., 1898, 1'7, 111—116).—The method con- 
sists in treating the precipitated sulphide with ferric sulphate or 
chloride, and titrating the ferrous solution so obtained with perman- 

anate. 

. In the estimation of antimony, the reaction takes place according 
to the equation Sb,S,+5Fe,(SO,),+8H,0=2H,SbO, + 10FeSO, + 
5H,S0,+8,. From 0°2—0-9 gram of antimony sulphide is boiled for 
15 minutes with an excess of ferric sulphate, and, after cooling, suffi- 
cient sulphuric acid added to dissolve the precipitate and the solution 
made up to 200 c.c. ; 100 c.c. is then filtered through a dry filter, and 
titrated with permanganate. The resultsareaccurate. Theantimony, 
in mixtures of antimony sulphide and sulphur, can be estimated by 
this method, as the sulphur has no influence on the result. It is im- 
portant that the antimony sulphide precipitate should not be exposed 
to the air, as ferric sulphate is without action on the oxysulphide. 

Ferric sulphate also reacts with the sulphides of lead, mercury, 
copper, cadmium, tin, arsenic, and bismuth. The author has obtained 
accurate results by this method with lead and bismuth sulphides. 
Mercury and arsenic sulphides are only partially oxidised, even after 
prolonged action. With copper sulphide, the author could not obtain 
accurate results with ferric sulphate, and with ferric chloride 99 per 
cent. of the copper was determined, but the blue colour of the solution 
greatly interferes with the titration. E. C. R. 


New Method of Estimating Bismuth. By Lupwie Vanino and 
F. Trevusert (Ber., 1898, 31, 1303).—Formalin (formaldehyde solu- 
tion) and a large excess of soda are added to the slightly acid bismuth 
solution, and the whole is heated on the water bath and stirred until 
the liquid has become clear, after which a little more formalin and alkali 
is added, and the heating is continued for a few minutes over a bare 
flame. The spongy precipitate of metallic bismuth is washed re- 
peatedly by decantation, pressed together with a glass rod, collected 
on a tared filter, washed with absolute alcohol, dried at 105°, and 
weighed. The method is simpler than the usual ones, and quite as 
accurate ; in the analyses quoted, the maximum error is + 0:1 per cent. 
of the weight of the bismuth. C. F. B. 


Estimation of Methane in Fire-damp. By Epuarp Hanxkus 
(Chem. Centr., 1897, ii, 987; from Osterr. Zeit. Berg. Hiitt., 45, 
548—549).—The sample should be collected in a glass, and not ina 
tin, vessel, as when the latter is used it is not possible to see whether 
any deposit is formed on the sides of the vessel. If there is such a 
deposit, it may cause the complete absorption of the methane, but if 
there is none, the gas may be kept for some 18 days without under- 
going any diminution in volume. Excess of methane will always 
be noticed after a sudden fall of the barometer. L. bE K, 
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Estimation of Ferrocyanogen. By Lzonarp pe Koninen (Zeit. 
angw. Chem., 1898, 463—464).—The process is based on the fact that 
the insoluble ferrocyanides are decomposed by heating with aqueous 
potash, yielding potassium ferrocyanide. The latter, when fused with 
saltpetre, yields ferric oxide, which may be estimated with great ac- 
curacy, and the amount of ferrocyanogen calculated from it. If the 
sample contains Prussian blue, it is likely to contain also lead 
chromate; this also dissolves in the potash, but the lead may be 
removed by means of sodium sulphide, the chromium passing all but 
completely into the melt. The undissolved ferric oxide must not be 
weighed without further purification, which is best effected by dis- 
solving it in hydrochloric acid, adding citric acid, and finally ammonia 
and ammonium sulphide. The iron sulphide is then converted into 
oxide by ignition. 

The author points out the difficulty experienced when testing com- 
mercial Prussian blue. If it contains much alumina, it is impossible 
to state with certainty whether part of the “ ferrocyanogen ” found is 
not really the valueless aluminium compound. Then, again, even the 
most carefully prepared blue is a mixture of the real ferric ferro- 
cyanide with ferric hydroxide and alkali ferrocyanide. An experiment 
is described from which it would appear that 1 part of ferric oxide corre- 
sponds with about 5 parts of commercial Prussian blue. LL. pg K. 


Volumetric Estimation of Glycerophosphates. By A. Astruc 
(J. Pharm., 1898, [vi], '7, 5—8).—Although solutions of calcium 


glycerophosphate are always alkaline to methyl-orange, they are some- 
times acid and sometimes alkaline towards phenolphthalein ; in the 
latter case, the alkalinity is very feeble, whereas, when acid, a con- 
siderable quantity of caustic soda is required for neutralisation. 
When either the acid or alkaline salts have been exactly neutralised 
in presence of phenolphthalein, the amount fof sulphuric acid sub- 
sequently required to produce a neutral] tint with methyl-orange 
corresponds with the equation 2Ca(C,H,O,)PO,+H,SO,=CaSO, + 
CaH,(C,H,O,PO,).. When the solution of the glycerophospate has, 
in the first p!ace, been rendered neutral to methyl-orange by a mineral 
acid, the amount of caustic soda required to produce a pink coloration 
with phenolphthalein corresponds with the equation CaH,(C,H,O,PO,), 
+ 2NaOH = CaNa,(C,H,O,PO,), + 2H,O, or =Ca(C,H,O,)PO, + 
Na,(C,H,O,)PO, + 2H,0. 

In either of the above cases, 2 molecules of sodium hydroxide 
correspond with 1 molecule of phosphoric anhydride. By using the 
second reaction, the author finds that the amount of the latter present 
in samples of calcium glycerophosphate can be determined with a fair 
degree of accuracy, providing, of course, that the salt is not adulterated 
with other metallic phosphates or phosphoric acid. W. A. D. 


Volumetric Estimation of Glycerophosphates. By ADRIAN 
and Aueuste Trittat (J. Pharm., 1898, [iv], 7, 163—165, and 
225—226. Compare preceding abstract, and this vol., i, 222).—The 
authors describe a method for estimating glycerophosphates of the 
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alkaline-earths, which is substantially identical with that depending 
on the first equation in the preceding abstract. 

The presence of glycerol does not interfere with the use of methyl- 
orange or phenolphthalein as indicators for estimating phosphoric acid 
by titration against alkalis. When phosphoric acid is mixed with 
normal or acid glycerophosphates, the amount of alkali required for 
neutralisation corresponds, when either methyl-orange or phenol- 
phthalein is used as an indicator, with the sum of the quantities 
required by the constituents of the mixture. W. A. D. 


Estimation of Glucose in Urine by Means of Methylene-blue. 
By Gorr (Chem. Centr., 1897, ii, 1062 ; from Rép. de. Pharm., 1897, 
250).—Although urine decolorises methylene-blue, it has no such 
action if it has been previously strongly diluted. Urine may, therefore, 
be tested for glucose by adding to 1 c.c. of the diluted sample (1:3) 
5 c.c. of a solution of methylene-blue (1 : 5000) containing a few drops 
of aqueous potash. Normal urine remains blue, but diabetic urine is 
at once decolorised or turns pale yellow. To render this reaction 
quantitative, 30 c.c. of methylene-blue solution mixed with 1 cc. of 
4°5 per cent. aqueous potash is added drop by drop to 1 ¢.c. of diluted 
urine, covered with a little xylene, and placed in boiling water until 
there is a permanent blue coloration. The xylene serves to protect 
the solution from atmospheric oxygen. The sample of urine should 
not contain more than 0°3 per cent. of glucose. One c.c, of a 0°1 per 
cent. solution of glucose requires 6°5 c.c, of the reagent. Urea, uric 
acid, sodium chloride, creatinine, peptones, albumin, do not reduce the 
blue ; bilary matters turn it green. L. pE K. 


[Analysis of Sugar-cane Juice.] By C. H. Pe.iert (Bied. Centr., 
1898, 27, 357).—-See this vol., ii, 447. 


Detection and Estimation of Starch in Opium. By Lyman F. 
Kesuer and Cu. H. Lawaut (Chem. Centr., 1897, ii, 985 ; from Amer. 
J. Pharm., 1897, 234).—Ten grams of opium is extracted with cold 
water, and then heated on the water bath with some alcoholic potash ; 
the liquid is filtered hot, and after being freed from alcohol by evapor- 
ation, is acidified with hydrochloric acid, the whole boiled ina reflux 
apparatus for 3 hours. It is then neutralised with aqueous soda, 
made up to a definite bulk, and an aliquot part treated with Fehling’s 
solution, either gravimetrically or volumetrically. It should be noted, 
however, that pentoses and other carbohydrates also yield glucose. 

L. pe K. 


Estimation of Dry Matter in Beer and Worts, and the 
Relation of Dry Matter to Specific Gravity. By C. N. Ruser 
(Bied. Centr., 1898, 27, 336—339; from Christiania Videnshaks 
selskabs Shr. I. Math.-Naturw. Klasse, 1897, No. 5, 1—82).—The 
substance is dried under diminished pressure in a current of dry air. 
When heated for 14 hours at 100° under 20 mm. pressure the error 
is at most 0°02 per cent. Very exact results are obtained by heating 
for 2 days at 80°; the error does not then exceed 0-005 per cent. 

When there is a certain quotient between the amounts of dry 
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matter of two solutions of the same sp. gr., the same quotients are 
found whatever the sp. gr. is; so that it is possible to construct a 
table for any beer extract, &c., by means of a single fundamental 
formula. A formula can then be obtained representing the relation 
between the sp. gr. and the amount of extract in the solution. As 
this relation varies according to the chemical composition and the 
mode of preparation of the worts and extracts, special formule must 
be calculated for exact determinations of extract by means of the 
sp. gr. The differences in the various groups (worts, (1) boiled, (2) not 
boiled, (3) partly fermented, and (4) completely fermented) are, however, 
so slight that, for practical purposes, a single table may be used. A 
table was made showing every sp. gr. between 1:0000 and 1:0859 for 
boiled worts, and the amount of extract shown by it never differed 
from the actual amount by more than 0°01 per cent. The formula 
in this case is S=1+0°0039921le + 00000151362, in which S is the 
sp. gr. and e the amount of extract per cent. N. H. J. M. 


. Hstimation of Aldehydes in Spirit by Means of Phenols. By 
E. Barser (Chem. Centr., 1897, ii, 1163; from Bull. Assoc. des Chim. 
Suere et Distill., 14, 943).—A few ‘c.c. of a phenol, or a phenolic 
compound, is put into a test-tube and 2 c.c. of the spirit to be examined 
is added. After the phenol has dissolved, 1 c.c. of pure sulphuric 
acid is carefully run down the side of the tube and allowed to collect 
at the bottom ; if aldehydes are present, coloration will be produced 
where the two layers meet. The tube is then shaken to mix the liquids, 
and a coloration is noticed depending on the nature of the reagent and 
the aldehyde, and, as regards its intensity, on the quantity of the latter. 
The colour produced by phenol and acraldehydeis a beautiful heliotrope ; 
if resorcinol or thymol is used, a pale blue ring is obtained, with 
pyrogallol a violet wine-red, and with phloroglucinol an intense red 
is noticed. Formaldehyde is detected by means of gallic acid. Certain 
phenols give almost the same colours with the different aldehydes, for 
example, naphthol, quinol, and phloroglucinol ; these reagents may 
therefore be used for the colorimetric estimation of the joint aldehydes. 
The author has, as yet, only checked the method with pure acetal- 
dehyde and acraldehyde. 

The detection of the nature of the aldehyde is important, as it gives 
a clue to the probable origin of a sample of spirit. L. DE K. 


Estimation of the Acidity of Beer or other Liquids contain- 
ing Acid Phosphates. By Apotr Orr (Chem. Centr., 1897, ii, 
1121 and 1200; from Zeit. ges. Brauw., 20, 540—543, 549—552, 
572—573).—The author states that the acidity of some German beers 
is to a large extent due to the presence of acid phosphates ; to estimate 
the acidity, the sample is deprived of its carbonic anhydride by means 
of a strong current of purified air (not by heating at 40—50°), and 
normal alkali is run in until the sample is neutral to red litmus paper ; 
this will show if there is much free acidity. More alkali is then added 
until the liquid is neutral to blue litmus paper, which will indicate 
whether there is much acid phosphate. The free (acetic) acid may be 
estimated by distilling the sample ina current of steam and estimating 
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the acidity in the distillate by decinormal alkali. The investigation 
will be continued. L, DE K, 


Estimation of Tartaric Acid. By L. Briann (Chem. Centr., 1897, ii, 
919 ; from Ann. de Chim. applic., 1897, 321).—Fifty c.c. of the filtered 
wine is mixed with an excess of pure potassium sulphate, well stirred, 
and after remaining for 2 days in a cool place the liquid is filtered, and 
the deposit washed with dilute alcohol previously saturated with 
potassium sulphate and potassium hydrogen tartrate, The estimation 
is then conducted in the manner directed by Magnier de la Source, 
The result obtained is corrected by adding 0°35 gram to the weight of 
the potassium hydrogen tartrate. The process gives, of course, not 
only the combined, but also the free tartaric acid. L, pE K. 


Analysis of Crude Wine Lees and Argol (Zeit. anal. Chem., 
1898, 37, 312—313).—The following mode of procedure, which is 
employed at the chemical factory “late Goldenberg, Geromont & Co,” 
is recommended ; to obtain accurate results it must be followed exactly. 
Six grams of the finely powdered lees is digested in the cold for 
2 hours with 9 c.c. of hydrochloric acid of sp. gr.=1'1. The mixture 
is then made up to 100 c.c., vigorously shaken and filtered ; 50 c.c. of 
the filtrate is mixed with 18 c.c. of potassium carbonate solution con- 
taining 3°6 grams of the salt, and boiled for 10 minutes ; the liquid is 
then filtered through a suction filter, the insoluble matter washed with 
boiling water until neutral, and the filtrate evaporated to about 15 c.c., 
mixed, after cooling, with 3 c.c. of glacial acetic acid, and stirred for 
5 minutes. There is now added 100 c.c. of 95 per cent. alcohol, and 
the mixture is stirred again for 5 minutes, or until the precipitate has 
become granular. This is now collected on a suction filter and washed 
with alcohol until free from acid. The precipitate with the filter is 
thrown into a beaker, into which also the basin is rinsed with 
100—120 c.c. of hot water, and is titrated by N/2 potash. For (20 +) 
per cent. of tartaric acid thus found [(20 +) — (0°7 + 0°02n)] per cent, 
is the true result. 

In analysing argol and calcium tartrate, only 3 grams is employed, 
and the mixture with the hydrochloric acid is made up to 100°5 c.c., 
50 c.c. of the filtrate being then treated as above. No correction is 
applied in these cases. M. J. 8. 


Hopkin’s Method of Estimating Uric Acid. By Orto Foun 
(Zeit. physiol. Chem., 1898, 25, 64).—Polemical; a reply to Ritter 
(this vol., ii, 358). W. D. H. 


Detection of Small Quantities of Cotton-oil in Olive-oil and 
other Edible Oils. By Masstmo Torrettr and R. Ruaoenrt (Zeit. 
angw. Chem., 1898, 464—466 ; and Gazzetta, 28, i, 310—321).—-The 
process is based upon the reducing action of cotton-cil on alcoholic 
silver nitrate, but, instead of applying the test to the original sample, 
it is applied to the liquid fatty acids obtained by the lead-ether 
process. 

The fatty acids obtained from 5 grams of the sample are thoroughly 
freed from ether, and then dissolved in 10 ¢.c. of aleohol containing 
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1 c.c. of a 5 per cent solution of silver nitrate; the mixture is heated 
in a water bath to 70—80°, when the presence of cotton-oil is indicated 
by a more or less pronounced reddish-brown coloration, or even a 
black deposit. With care, as little as 1 per cent. of adulteration may 
be detected. L. DE K. 


Analysis of Fats and Resins. By Karu Dietericn (Zeit. angw. 
Chem., 1898, 316—318 ; 434—435).—A controversy with Fahrion on 
the subject of the analysis of resins and of fats by the fractional 
saponification process, as to which the author claims priority, and as 
to the estimation of the acidity figure of fats and resins. 

The author estimates this by first adding an excess of standard 
alkali, and titrating this back with standard acid. The process has 


nothing in common with Henriques’ cold saponification method. 
L. ve K. 


Analysis of Fats and Resins. By WILHELM Faurion (Zett. angw. 
Chem., 1898, 383—385, 527).-—Replies to Dieterich (see preceding 
abstract). The author was not acquainted with Dieterich’s work on 
the subject of resins. The fractional saponification process was only 
referred to briefly at the end of the author’s paper. 

In the second paper, the author replies to Dieterich’s second article, 
and states that his object was to see how far the saponification and 


similar figures of fats are influenced by the presence of resins. 
L. ve K. 


Hiibl’s Iodine Addition Process. By J. J. A. Wiss (Zeit. angw. 
Chem., 1898, 291—297).—The paper contains an exhaustive investiga- 
tion into the true nature of the Hiibl solution. The author has arrived 
at the conclusion that when alcoholic solutions of iodine and mercuric 
chloride are mixed, the liquid contains both mercuric iodide and iodine 
monochloride ; the latter acts on the water, which is always present, 
forming both hydrochloric and hypoiodic acids. On keeping the 
solution, the latter acid acts on the alcohol, forming iodine, aldehyde 
and water. 

If the freshly prepared solution is brought into contact with oleic 
acid, the free acids contained in it so react on the oleic acid as to form 
water and the chloriodine additive product ; this, however, again loses 
a part of the chlorine as hydrochloric acid. L. pve K. 


Analysis of Soaps. By Hurst (Chem. Cenér., 1897, ii, 813—814 ; 
Rev. Intern. Falsif., 10, 134).—Five grams of the soap is dried at 
100°, reweighed, and then treated with light petroleum to dissolve un- 
saponified fat and free fatty acids; the residue is exhausted with 
alcohol, the alcoholic solution coloured with phenolphthalein, and any 
free alkali titrated with normal acid. After diluting with water and 
expelling the alcohol, the combined alkali is titrated with normal acid 
in the presence of methyl-orange. The fatty acids are then liberated 
by boiling with excess of hydrochloric acid, and after drying and 
weighing they are treated for rosin by Gladding’s process. Any 
glycerol may be recovered by neutralising the acid filtrate with soda, 
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evaporating to dryness, and extracting with absolute alcohol; the 
alcoholic extract is evaporated and the glycerol weighed. 
L. DE K. 


Analysis of Beeswax. By Rosrert Henriques (Chem. Centr., 
1897, ii, 647—648 ; from Zeit. dffentl. Chem., 3, 274—276).—The 
process is a slight modification of Weinwurm’s method ; 3 to 4 drops 
of the melted and clarified sample is boiled for about 4 minutes in a 
not too narrow test-tube with 5 c.c. of a mixture of 25 c.c. of aqueous 
soda of sp. gr.=1°38 and 125 c.c. of glycerol. The wax at first 
dissolves, but gradually the ley gets turbid, aqueous vapour passing 
off with much frothing. Ata certain moment, the liquid separates 
sharply into an oily layer and a quite clear liquid, and the glycerol 
commences to distil. The source of heat is now removed, and the 
mixture introduced into another test-tube, when it is diluted with an 
equal bulk of hot water and once more boiled. Whencold, the whole 
forms a jelly which is clear and transparent when the sample is pure, 
but is quite opaque if more than 5 per cent. of paraffin or ceresin is 
present. The test fails when the adulteration is only about 3 per 
cent., and, therefore, it is as well to repeat the experiment after, 
purposely adding 3 per cent. of ceresin; if a marked opacity is 
observed, the sample must have contained at least 3 per cent. of the 
adulterant. L, vE K. 


Estimation of Alkaloids in Pharmaceutical Preparations. 
By Kart KippenBercer (Chem. Centr., 1897, ii, 646—647; from 
Apoth. Zeit., 12, 459—-460 ; 467—-469).—The extract is dissolved in 
warm acidified water, filtered if necessary, and precipitated by means 
of a solution of iodine in a large excess of potassium iodide. The 
deposit is then repeatedly washed with cold water, preferably on a 
Gooch’s crucible, and after being repeatedly extracted with purified 
acetone, the latter is diluted with water and shaken with light petrol- 
eum first in the presence of alkali and then of acid. The aqueous 
layer is then warmed to drive off the acetone and traces of light 
petroleum, and when cold a few drops of N/10 solution of sodium thio- 
sulphate are added. The liquid is rendered alkaline with sodium 
carbonate or ammonia and extracted by agitation with chloroform or 
ether (compare Abstr., 1896, ii, 681—682). L. pe K. 


Behaviour of Codeine and Morphine with Pure Sulphuric 
Acid. By Micuam P. Sercterr (Chem. Cenir., 1897, ii, 664—665 ; 
from Pharm. Zeit. Russ., 36, 431—432).—When 1 c.c. of sulphuric 
acid is poured on to 0°01 gram of codeine, and the mixture viewed by 
reflected light, purple-violet rings may, after a few minutes, be seen to 
form round each grain. The coloration appears more quickly on 
heating, and is then more purple, turning finally to olive-green. 
When morphine is dissolved in sulphuric acid, the solution is not as 
clear as that of codeine, and exhibits a brownish-violet coloration, 
possibly due to partial charring. A saturated solution of morphine 
hydrochloride in sulphuric acid, after remaining a month, had changed 
into a gelatinous mass, and still showed the coloration. 
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Detection of Aloes. By Prerre Apkéry (Zeit. anal. Chem., 1898, 
37, 276; from Mitth. Soc. Imp. Med. Constantinople).—A filtered 
alcoholic extract of the substance is evaporated to dryness, the 
residue warmed with water, and the filtered solution precipitated 
with lead acetate. The lead is removed from the filtrate by boiling 
‘with sodium carbonate, and the filtrate is acidified with acetic or 
nitric acid. A drop of dilute ferric cloride solution gives a distinct 
reddish-brown coloration when aloes is present to the extent of 1 
part in 2000—3000 of water. 

Tannin and substances containing phenols, as kola nut, areca nut, 
&c., also give brownish-red colours with ferric chloride, but since 
these tonics are usually not simultaneously administered when aloes 
is given for criminal purposes, and since other drastics, such as savin, 
absinthin, laxative gum resin, &c., do not give the reaction, the 
method seems suitable for the chemico-legal detection of aloes. 

M. J. S. 


Analysis of Commercial Indigo. By C. Branpr (Chem. Centr., 
1897, ii, 813; from Rev. Intern. Falsif., 10, 130—131).— The 
author substitutes aniline for naphthalene in Schneider’s process, as 
the ethereal solution of the latter deposits solid matter on the filter 
and so necessitates using large quantities of ether. 0°2 gram of 
indigo is extracted in a Soxhlet’s tube with aniline for about an 
hour ; when cold the indigo will ecrystallise. Dilute hydrochloric 
acid is now added to dissolve the aniline as hydrochloride, and the 
indigotin is then collected on a tared filter and washed first with 
boiling water and then with alcohol, which at the most dissolves 0°5 
per cent. of the total indigotin. L. DE K. 


Detection of Blood. By Jresrricn (Zeit. anal. Chem., 1898, 37, 
276 ; from Pharm. Centr., 32, 708).—Photography can be employed 
to detect blood on steel instruments from which the stains have been 
wiped, the streaks produced by the wiping being distinctly visible in 
the photograph. 

Amongst mammals, the camel and elephant alone have larger blood 
corpuscles than man; where these are known to be absent the 
presence of human blood may be inferred with certainty if the cor- 
puscles have a diameter as great as 0:0078 millimetre. M. J. 8. 
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Influence of Temperature on the Rotatory Power of Liquids. 
By Paiuipre A. Guye and Emity Aston (Compt. rend., 1897, 125, 
819—821).—In a former paper (Abstr., 1897, ii, 237), the authors have 
shown that, in the case of at least fifty optically active liquids, the 
rotatory power diminishes with a rise of temperature. An apparent 
exception to this general behaviour in active compounds is afforded 
by amylic alcohol. The rotatory power of this compound at first 
diminishes as the temperature rises, but a minimum is reached, and 
the rotatory power then increases with the temperature, the increase 
being even maintained in the passage from liquid to vapour. The 
authors explain this behaviour by pointing out that amylic alcohol is, 
according to Ramsay and Shields’ investigations, an associating liquid, 
and that the rise of temperature therefore in this case produces a 
simplification in the molecular structure. That the increase in 
rotatory power is due to this simplification is shown by the fact that 
in solution in water, a liquid that effects the dissociation of dissolved 
substances, amylic alcohol gives a value of [a])= — 5:1, but in solution 
in benzene, a solvent which has no dissociating properties, the value 
of [a]p is only about - 4:5. H. C. 


Relations Connecting the Thermal Constants of the Ele- 
ments. By Nort Deerr (Chem. News, 1897, '76, 234—237).—The 
empirical relations between the thermal constants of the elements 
proposed by Pictet, Richards, Crompton, and Deerr are submitted to 
a critical examination. If 7’ is the absolute melting point, Z the 
latent heat of fusion, C the mean coefficient of expansion, and S the 
mean specific heat between — 273° and 7’, the relations 7C = const. and 
LC/S=const., and from these also 7'S/Z=const., hold between such 
elements as bear a close relationship to each other, and hence generally 
for members of any one periodic group. The other proposed relations 
are either variations of these, or do not stand the test of a close 
criticism. The author employs these expressions for the calculation of 
some undetermined latent heats of fusion. H. C. 


Heat of Vaporisation of some Elements and their Molecular 
Weight in the Liquid State. By Isipor Trause (Ber., 1898, 31, 
1562—1563).—For the seven elements Br,, I,, Zn, Cd, Hg, Bi, 8, (the 
molecular formule in the gaseous state are quoted), the rate of varia- 
tion of vapour pressure with temperature (in the neighbourhood 
of the normal pressure), dp/d7’, can be calculated from observations, 
and then, making use of Clausius’ formula p= Zdp/d7' (V,—V,) (where 
T is the boiling point in absolute temperature, V, and V, the 
specific volumes of vapour and liquid at that temperature), it is 
possible to calculate p, the latent heat of vaporisation ; this agrees 
fairly well with that observed. 

Br. I, Zn. Cd. Hg. Bi. 8. 

Calculated 46°7 34:9 3901 2096 69°0 2016 339°9 

Observed a — — 620 — 362-0 
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Substituting these values for p in the expression mp/7' (where m is 
the molecular weight in the gaseous state), we ought, according to 
Trouton’s rule, to obtain a number approximating to 20°63 7¢ the 
substance have the same molecular weight in the liquid as in the gaseous 
state. This is the case (=19°4 to 22°5) with all the above elements 
except sulphur ; for this the value is 30:2. CU. F. B. 


Calories of Combustion in Oxygen of Cereals and Cereal 
Products, calculated’ from Analytical Data. By Harvey 
WasHINGTON WixEy and W. D. Bigetow (J. Amer. Chem. Soe.; 1898, 
20, 304—-316. Compare this vol., ii, 206).—The bomb calorimeter 
invented by Berthelot and Vieille, in which the substance is burnt in 
compressed oxygen, has made it possible to determine the calories of 
combustion of foods with a fair degree of accuracy in agricultural 
laboratories. 

The figure obtained should not differ by more than 75 calories from 
the result obtained by calculation from the chemical composition of 
the food ; as there is a great difference in the number of calories of 
the carbohydrates, the proteids and the fatty matters, this is readily 
done. Should the difference be greater, both the analysis and the 
combustion in the bomb should be repeated. L. DE K. 

Influence of Superfusion on the Freezing Points of Solu- 
tions of Potassium Chloride and Sugar. By Frangois Marie 
Raoutt (Compt. rend., 1897, 125, 751—754).—The author has 
determined the freezing points of aqueous solutions of potassium 


chloride and cane-sugar, using the same apparatus and precautions 
which were employed in the determinations with sodium chloride and 
alcohol (Abstr., 1897, ii, 362). The molecular reduction in the case of 
potassium chloride increases as the concentration diminishes, and tends 
to the maximum value 36:4 for infinite dilution. The molecular 
reduction for cane-sugar diminishes with increasing dilution, and has 
the limiting value 18°72. The results agree perfectly with those pre- 


dicted by Arrhenius. H. C, 


Compressibility of Gases under Approximately Atmospheric 
Pressure. By Anatote Lepuc and Paut SacerpoTEe (Compt. rend., 
1897, 125, 297—299).—In a previous paper (Abstr., 1897, ii, 133), one 
of the authors has shown that the compressibility of different gases at 
the same temperature,and approximately under atmospheric pressure, 
is given by the expression P)V,/PV-1=A(P-P,). The product Ar 
of the coefficient A and the critical pressure 7 of the gas is a function 
of the critical temperature 6, so that one and the same function 
Z= Ar=/(6) should apply to all gases obeying the above law. Eighteen 
gases were examined, and the values of 6 plotted against those of Az. 
Fourteen of the points so obtained were found to lie on a regular curve, 
but the points obtained for the three gases methane, methylic chloride, 
and ammonia lie well off the curve on the one side, and the point given 
by hydrogen sulphide lies off the curve on the other side. Regarding 
the behaviour of the first fourteen gases as normal, the general equa- 
tion to the curve is Z= ma? — na? + pat, in which x= 175 + 0, m = 135 x 
10-5, m=338 x 10-8, »=145x 10-19, With the aid of this expression, 
it is possible to calculate the critical pressure from the known critical 
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temperature in the case of gases of normal behaviour. The authors 
have in this way calculated the following critical pressures: acetylene, 
67 atm. ; hydrogen chloride, 83 atm. ; methylic ether, 57 atm. 

H. C. 


Molecular Volumes and Densities of Gases at all Tempera- 
tures and at Mean Pressures. By Anatote Lepuc (Compt. rend., 
1897, 125, 703—706).—A general expression is obtained for the 
correction y, which has to be applied to the observed molecular 
volume of each gas in order to obtain the molecular volume of the 
same gas in an ideally perfect state. A close agreement between the 
calculated and observed values for the densities is obtained in the 
examples given by the author. H. C, 


Coefficients of Dilatation of Gases at Mean Pressures. By 
ANATOLE Lepuc (Compt. rend., 1897, 125, 768—770).—The general 
expression obtained by the author for the densities of gases at different 
temperatures (see preceding abstract) is utilised for the purpose of 
calculating the coefficients of dilatation. The calculated and observed 
values in the examples quoted are in close agreement. H. C, 


Study of Physical and Chemical Equilibria by the Osmotic 
Method. By A. Ponsor (Compt. rend., 1898, 126, 335—338).—A 
theoretical paper in which the limitations to the osmotic method of 
dealing with physical and chemical equilibria are discussed. H. C. 


Rate of Dehydration of Crystallised Salts. By THroporr 
Wiiii1am Ricwarps (Zeit. anorg. Chem., 1898, 17, 165—169).—The 
rate at which water is withdrawn from a salt by a dehydrating agent 
varies greatly for different salts, and for different hydrates of the 
same salt. In the case of barium chloride, the dehydration takes place 
rapidly until the point BaCl,+H,O is reached, and then the further 
dehydration proceeds much more slowly. Most salts which contain a 
small amount of water of crystallisation behave like barium chloride ; 
but with salts containing a large quantity of water of crystallisation, 
the curve for the rate of dehydration gives little, or no, indication of 
the presence of definite hydrates. In order to detect the points at 
which different hydrates are present and at which a different rate of 
dehydration commences, it is necessary to employ as the dehydrating 
agent a substance whose vapour tension is not much less than that of 
the salt which is being dehydrated. For this purpose, sulphuric acid 
of various strengths is the most convenient, and the author gives a 
table of the vapour tension of sulphuric acid of various densities. 

E. C. R. 


Taste and Affinity of Acids. By J. H. Kastix (Amer. Chem. J., 
1898, 20, 466—471).—The author has carried out a series of experi- 
ments with nineteen inorganic and organic acids in order to ascertain 
whether their degree of sourness could be used to approximately 
determine their strength. Richards (this vol., ii, 209) has already 
shown that a qualitative relation exists between the sour taste of 
acids and their electrolytic dissociation. In the author’s experiments, 
a dilution of N/50 was employed, and over 400 observations were 
made on 16 individuals of both sexes. About 74 per cent. of the 
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observations indicated that a definite relation does exist between the 
taste of acids and their coefficients of affinity. . 
The author suggests that acidic substances like picric acid ‘and 
benzoic sulphinide, which are not sour, owe their characteristic taste 
to the negative ion, since the taste persists in their salts; on the 
other hand, the sourness of acids which depends on the hydrogen ion, 
disappears on neutralisation. G. T. M. 


Apparatus for Determining the Composition of Ammonia, 
Sulphurous Anhydride, Water, &c. By Grorcz GrorGE (Chem. 
News, 1898, '7'7, 203).—The apparatus consists of a bent tube, AF, of 
Jena glass of about 4 inch bore, the limbs AB and BC being each 
about 3 inches long, and CF about 24 inches. The tube is graduated, 
so that the portions AC, CD, DE, and EF contain equal volumes, To 
determine the composition of ammonia, a piece 
of tubing, provided with a clip, is attached to 
A, the whole tube filled with mercury by raising 
the pressure tube, HG, and the dry gas introduced 
through A. A short thistle funnel is then at- 
tached to A, and in it is placed some freshly- 
ignited copper oxide. By raising the pressure 
tube and opening the clip, the oxide is made to 
enter the tube, whilst the escape of ammonia 
prevents the entry of air. The gas is allowed to 
escape until AD is just filled at the atmospheric 
pressure. Sparks are then passed through the 
electrodes, L, for some time. On cooling and 
adjusting the pressure, the volume of the gas 
will have increased to AF (nearly). The copper 
oxide in the bulb, K, is now heated, and, after 
the reduction of the oxide by the hydrogen, the 
volume of the residual nitrogen, after cooling and 
adjusting the pressure, will occupy AC. 

The composition of sulphurous anhydride may 
be proved by filling the tube with oxygen and burning sulphur in the 
bulb, that of water by exploding known volumes of oxygen and 
hydrogen, that of nitrous or of nitric oxide by decomposing the gas 
with potassium, and that of dry air by means of phosphorus. The 


apparatus can be obtained from Messrs, Baird and Tatlock. 


Inorganic Chemistry. 


Preparation of Graphitic Acid. By Lupwia SraupDENMAIER 
(Ber., 1898, 31, 1481—1487).—Graphitic acid may be prepared quite 
easily in the following manner. One hundred c.c. of concentrated 
nitric acid (sp. gr. =1°4) is mixed with 300 c.c,.of ordinary strong 
sulphuric acid in a basin ; 50 grams of powdered Ceylon graphite (or, 
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still better, commercial “Graph. ceylon. alcoh.”) is added to the cold 
mixture, and then 100 grams of potassium chlorate, in portions, at 
short intervals and with frequent stirring; after the whole has 
remained for several hours, it is poured into water, the solid is washed, 
dried, and ignited in a large metal dish until it has intumesced ; 
finally, it is stirred with water, and the part that floats is used for 
further operations. Twenty-five grams of this prepared graphite is 
stirred into a cold mixture of 1 litre of strong sulphuric acid with 
} litre of strong nitric acid contained in a shallow basin, and then 
about 450 grams of potassium chlorate is added in portions at 
intervals ; when the vigorous evolution of gas has slackened, and a 
small sample of the green solid is found to be pure yellow after treat- 
ment with acid permanganate, the whole is poured into water, and 
the solid is washed repeatedly by decantation (the gelatinous particles 
that obstinately refuse to settle may be poured away, as their weight 
is relatively very small) ; it is now brought into a basin, and to it is 
added a solution prepared by dissolving 7 grams of potassium per- 
manganate in 120 c.c. of hot water, cooling, and adding a mixture of 
15 c.c. of strong sulphuric acid and 75 c.c. of water; the whole is 
then heated on the water bath until the red colour has disappeared, 
hydrogen peroxide is added (or hydrochloric acid, with or without 
alcohol), the whole is allowed to remain for a time, being stirred 
occasionally, and the solid graphitic acid is then washed with dilute 
nitric acid (sp. gr. 1°28), and, finally, with aleohol and ether. 

The operation lasts only 1—2 days, and in the winter-time, with 


the temperature little above 0°, 50—100 grams of graphite might be 
oxidised at once without risk of dangerous explosions. A specimen 
may be prepared in a couple of hours on quite a small scale by stirring 
30 grams of chlorate into a mixture of 40 c.c. sulphuric and 20 c.c. 
nitric acids at 20°, adding 1 gram of prepared graphite, and proceed- 
ing to the final oxidation with permanganate after an hour or so. 

C. F. B. 


Oxidation of Sodium Sulphide by Electrolysis. By AveusTE 
ScHEURER-KEstyER (Bull. Soc. Chim., 1897, [iii], 17, 99—100. Com- 
pare Abstr., 1896, ii, 559).—The author contends, in opposition to 
Durkee, that sodium sulphide, on electrolysis, is oxidised directly to 


sodium sulphate, without the intermediate formation of thiosulphate. 
N. L. 


Solubility of Calcium and Magnesium Hydrogen Carbonates. 
By Freperick Pearson TREADWELL and M. Reuter (Zeit. anorg. Chem., 
1898, 1'7, 170—204),.—Calcium hydrogen carbonate is present as such 
in an aqueous solution prepared by saturating a solution of lime with 
carbonic anhydride, and then allowing the free carbonic anhydride to 
escape at 15° and 760 mm. pressure. One litre of water dissolves 
03850 gram of calcium hydrogen carbonate. The paper contains 
tables and curves of the solubility of calcium hydrogen carbonate in 
water containing carbonic acid, showing the solubility as a function 
of the partial pressure of the carbonic acid and as a function of the free 
carbonic acid dissolved in the water. The solubility of calcium hydro- 
gen carbonate is not increased by the presence of sodium chloride. 
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Magnesium hydrogen carbonate is not stable except in the presence 
of free carbonic acid. At 15° and 760 mm., a solution having the 
partial pressure of the carbonic anhydride =0 contains 1°9540 grams 
of hydrogen carbonate and 0°7156 gram carbonate in 1 litre. 

Experiments with solutions of sodium hydrogen carbonate show 
that they gradually decompose after a time. E. C. R. 


Action of Zinc on Copper Silicide. By Guittame J. L. pe 
Cuatmot (Amer. Chem. J., 1898, 20, 437—444).—The author finds 
that zinc decomposes copper silicide, liberating silicon, whilst tin and 
antimony do not affect this compound. The silicide employed in the 
experiments consisted of 50—52 per cent. of Cu,Si, free copper, and a 
small amount of iron silicide ; the zinc used contained only traces of 
iron and carbon. ‘The silicide was first melted, and the molten zinc 
then added ; the silicon liberated was always crystalline. Experiments 
made with varying quantities of zinc showed that practically no silicon 
was liberated until the quantity of zinc present was in excess of that 
required to form the compound ZnCu, with the free copper. Above 
this limit, the quantity of silicon liberated increased as the excess of 
zinc became greater, until when the ratio of copper to zinc was 100 to 
195, about 95 per cent. of the total silicon was in the free state. 

G. T. M. 


Metallic Phosphides. By A.srert-Granger (Chem. News, 1898, 
77, 227—229 ; from Mon. Sci., [iv], 12, May, 1898).—Largely a résumé 
of work previously published (see Abstr., 1895, ii, 392 ; 1896, ii, 365, 
476, 602, 650; 1897, ii, 215, 265, 323, 371, 453).—The author has 
examined the various methods of preparing metallic phosphides, and 
described a number of these compounds. When phosphides are 
prepared by passing an inert gas containing phosphorus vapour over 
a heated metal, the product should be cooled in an atmosphere of 
phosphorus in order to prevent dissociation. With metals, phosphorus 
is capable of forming substances similar to alloys, which often have the 
appearance of compounds, and sometimes are crystalline ; such are the 
alloys Cu,P and Fe,P of Abel and Sidot; the former yields a definite 
compound, Cu,P,, by the prolonged action of phosphorus, and the 
latter may be obtained, with other more or less dephosphorised pro- 
ducts, by heating iron subphosphide for a long time. By the action 
of phosphorus trichloride on metallic iron, and by heating ferric 
chloride in the vapour of phosphorus, the author has prepared Fe,P, 
and Fe,P, respectively ; these phosphides crystallise in white, prismatic 
needles, and are not easily attacked except by chlorine. Pure erystal- 
line cuprous phosphide can be obtained by allowing phosphorus to 
remain with copper phosphite under water. Manganese phosphide, 
Mn,P.,, is formed in thin, brilliant plates by heating the chloride in a 
current of the vapour of phosphorus in hydrogen. When phosphorus 
di-iodide is heated with mercury, the phosphide Hg,P, is obtained in 
hexagonal prisms; it is easily decomposed by heat. Silver or silver 
chloride, when heated in the vapour of phosphorus at 400°, forms a di- 
phosphide which decomposes at 500°, and under similar conditions 
gold yields a phosphide, Au,P,, which is easily decomposed by heat. 
Platinum, when heated with phosphorus, forms easily fusible com- 
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pounds ; at 500°, the diphosphide is obtained; at about 600°, the 
phosphide Pt,P,; above 700°, a subphosphide ; at 1000°, only a very 
small percentage of phosphorus is retained by the metal. Lead, 


bismuth, and antimony do not combine with phosphorus directly. 


Atomic Weight of Nickel and Cobalt. By CLemens WINKLER 
(Zeit. anorg. Chem., 1898, 17, 236—240).—The author compares the 
method-employed by himself with that employed by Richards and 
Cushman and Richards and Bunter (this vol., ii, 228, 377). He main- 
tains that his method is most accurate, and points out that the dry 
bromide obtained in Richards’ method most probably contains a trace 
of hydrogen bromide. E. C. R. 


Action of Nitric Acid on Tin in Presence of Metals of the Iron 
Group. By Frepertk Henprikx van Leent (Rec. Trav. Chim., 1898, 
1'7, 86—93).—When tin is dissolved in nitric acid in presence of one- 
fifth or one-sixth of its weight of iron, and the solution evaporated to 
dryness, a product completely soluble in water is obtained ; on adding 
concentrated nitric acid to the aqueous solution, a precipitate is 
obtained containing the whole of the tin, and a considerable proportion 
of iron which it is impossible to remove. When dried by exposure 
during several weeks in a vacuum over caustic potash, the product 
gradually loses water and nitric acid; analyses show that there is no 
constant relation between the amounts of iron and nitric acid present. 
The dried product dissolves in water, giving a solution from which 
metastannic acid is precipitated by an excess of hydrochloric acid ; on 
subsequently boiling, the precipitate dissolves, and on adding cesium 
or rubidium chloride, characteristic crystals of cesium or rubidium 
chlorostannate are obtained. When, however, a small quantity only 
of hydrochloric acid is added to the original aqueous solution no pre- 
cipitate is formed, and on adding cesium or rubidium chloride an 
amorphous precipitate is obtained. By these tests, the two varieties 
of stannic acid are distinguished (compare Behrens, Anal. qual. 
microchim., 63). 

The author finds that the nitrates of chromium and aluminium 
exercise the same power of rendering metastannic acid soluble as ferric 
nitrate, whilst this is not the case with the nitrates of nickel, cobalt, 
and manganese. W. A. D. 


Relation between the Colour and the Constitution of Haloid 
Double Salts. By Nicouai 8S. Kurnaxorr (Zeit. anorg. Chem., 1898, 
17, 207—235).—Compounds of the type MCl,,PtCl,,4NH, exist in 
two isomeric forms of which those which may be represented by the 
formula (MCI,,4NH,),PtCl,, are characterised by their red to 
violet-red colour, whilst the isomeric compounds, MCI,(PtCl,,4NH,), 
have the same colour as the corresponding anhydrous metallic 
chlorides, or as the analogous anhydrous double salt; for example, 
ZnCl,(PtCl,,4NH,) is colourless, as is also ZnCl,K,, whilst 

CuCl,(PtCl,,4NH,) 
and CuCl,R,(R=Cs,NMe,) are both brownish-yellow. The correspond- 
ing palladium compound, CuCl,(PdCl,,4NH,), also crystallises in dark 
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yellow tablets ; it is obtained by mixing solutions of copper chloride 
and PtCl,,4NH,, and is decomposed by excess of water and hydrochloric 
acid. 

The alteration of colour by the introduction of water, ammonia, or 
its derivatives into inorganic salts is analogous to that which takes 
place by the introduction of bathochromic groups into organic com- 
pounds. Thus PdCl, is reddish-brown; PdCl,,2NH,, yellow; and 
PdCl,,4NH,, colourless; CoCl,,4NH, (teeaaléh is green ; CoCl,,5NH, 
(purpureo-salt), red ; and CoCl,,6NH, (luteo-salt), yellow. 

In the formation of double salts, the colour is generally produced by 
the addition of the colours of the components ; thus the violet salt, 
(CuCl,,4NH,),PtCl,, is produced from the green salt, CuCl,,4NH,, and 
the red chloroplatinite, The coloration of double salts is not, however, 
very regular. A deepening of the colour often takes place whereby 
yellow salts are formed from colourless constituents, or dark red 
salts from brown, as in the double compounds of CuBr, with KBr 
and HBr. 

The author has examined the cobalt and copper compounds of the 
types I, (MX,nA)M,X, and II, MX,(M,X,nA) where 

A =NH,,C,H,N,C,H,(NH,), 
and H,0. 

In series I, the colour of the compound is normal as regards the 
metal M, that is, the normal colour of the component MCl,nA is a 
component of the colour of the double salt. In series II, the colour of 
the compound is abnormal as regards the metal M, that is, the com- 
ponent MC\l,, in so far as colour is concerned, behaves as if anhydrous. 

The author proposes to name compounds of the type MX,(M,X,nA) 
chlorometallites, in accordance with the name chloroplatinites, thus 
CuCl,(PtCl,,4NH,) and CoCl,(PtCl,,4NH,) he names platodiammine 
chlorocuprite and platodiammine chlorocobaltite. 

Chlorocobaltites.—The difference in the colour of anhydrous cobalt 
chloride, and of its compounds with water and ammonia, is also apparent 
in the corresponding double salts. When cobalt chloride is combined 
with colourless ammonium, pyridine, and ethylenediammine salts of 
the type PtCl,4A, a series of salts of the formula CoCl,(PtCl,,4A) is 
obtained which have the blue colour of cobalt chloride. 

Platodiammine chlorocobaltite, CoCl,(PtCl,,4NH,), obtained by adding 
finely powdered platodiammine chloride to a boiling saturated solution 
of cobalt chloride, crystallises in transparent, blue, rhomboidal tablets, 
decomposes into its components when dissolved in water, and yields a 
red solution with excess of water. The corresponding pyridine com- 
pound, CoCl,(PtCl,,4C,NH,), erystallises in small, thin tablets, and is 
very easily decomposed into its components. The ethylenediammine 
compound crystallises in beautiful, blue prisms, is very stable, and 
can be warmed with hydrochloric acid for some time without decom- 
position. 

The relation of the colour of the chlorometallites to the colour of 
their anhydrous components is also shown in the compounds of cobalt 
and copper chloride with ethylenediammine hydrochloride. The cobalt 
compound, CoCl,(C,H,N,,2HCl), erystallises in large, blue tablets. The 
copper compound crystallises in brownish-yellow, quadratic tablets. 
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Chloroplatinites.—The salt, PtCl,(CoCl,,6NH,), obtained by adding a 
solution of potassium platinosochloride to an ammoniacal solution of 
cobalt chloride in an atmosphere of hydrogen or nitrogen, crystallises 
in thin, yellowish-red, right-angled tablets, is ,decomposed by water 
with the formation of an insoluble basic compound, and yields a blue 
solution with hydrochloric acid; it is stable when dry, but when 
allowed to remain for some time over sulphuric acid it loses ammonia 
and is converted into a mixture of the salts, PtCl,(CoCl,,6NH,) and 
PtCl,(CoCl,,4NH,). The ammonia in this double salt is evidently 
more firmly combined than in the salt CoCl,,6NH,, which at the 
ordinary temperature rapidly gives off ammonia when allowed to remain 
over sulphuric acid. The corresponding nickel salt, PtCl,(NiCl,,6NHs), 
which is obtained in a similar manner, crystallises in rose-red, four- 
sided tablets having a violet tinge. 

The compounds obtained by the action of potassium platinosochloride 
on solutions of silver chloride in ammonia and ethylenediammine, are 
of a higher type as regards their capability of retaining ammonia than 
the compounds of silver chloride with ammonia and ethylenediammine. 
Freshly prepared silver chloride, when dissolved in a warm aqueous 
solution of ethylenediammine, yields the compound (AgCl),C,H,N,, 
which is decomposed by water and alcohol with precipitation of silver 
chloride. When, however, the solution of silver chloride in ethylene- 
diammine is treated with potassium platinosochloride, the compound 
(AgCl,C,H,N,),PtCl, is obtained, which crystallises in microscopic, 
bright red tablets. 

The chlorocuprite, CuCl,(PC1,,4C,NH,,6H,O),, is obtained in yellow 
tablets by concentrating a mixed solution of copper chloride and plato- 
dipyridine chloride. A salt of the composition (PtCl,,4C,;NH,)2CuCl, 
is obtained from the mother liquor of the preceding salt and crystal- 
lises in reddish-brown, rhomboidal tablets. 

The chlorocobaltite, CoCl,(CoCl,,3C,H,N,+n”H,0), is obtained by 
evaporating a solution of CoCl,,3C,H,N,+3H,O and CoCl,+6H,0, 
and crystallises in dark green needles; it is easily decomposed by 
water with precipitation of the salt, CoCl,,3C,H,N,+3H,0, but can 
be washed with concentrated hydrochloric acid without appreciable 
decomposition. When dehydrated in a desiccator or at 100—115°, it 
does not alter in appearance, the dehydration commences with great 
ease at ordinary temperatures, but the last 1—2 molecules are not 
lost even at 110—115°. The determination of the water of crystal- 
lisation gave numbers agreeing with 5 to 7°5H,O. 

The chlorocuprite, CuCl,(CoCl,,3C,H,N,+H,O), is obtained by 
evaporating a solution of equal weights of UuCl, + 2H,O and 

CoCl,,3C,H,N, + 3H,O 

in large, yellowish-brown tablets; it is only sparingly soluble in the 
presence of hydrochloric acid, and does not lose water when allowed 
to remain over sulphuric acid, but is completely dehydrated at 112°. 
The salt, CuCl,(CoCl,,3C,H,N,+H,0),, is obtained by evaporating a 
solution of molecular proportions of CuCl, and CoCl,,3C,H,N,, and 
crystallises in prisms of the same colour as the preceding salt. 

A chlorocuprite of the composition (CuCl,,Pt2C,H,N,),,PtCl,,2C,H.N, 
+9H,0, obtained by the action of platoethylenediammine chloride on 
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copper chloride, crystallises in greenish-brown, prismatic needles. The 
corresponding bromide crystallises in dark brown needles. Both salts 
when dehydrated do not alter in appearance. E. C. R. 


Mineralogical Chemistry. 


Tellurium in the Product of the Eruption of the Island of 
Vulcano, Lipari Isles. By A.ronso Cossa (Zeit. anorg. Chem., 
1898, 1'7, 205—206).—Tellurium is present to the extent of 2 grams 
in 3 kilograms in the stalactiform concretions occurring largely in the 
crater of Vulcano (Abstr., 1878, 952; 1882, 704). The product of 
eruption is extracted with water, then with carbon bisulphide, and 
finally with dilute nitric acid. The acid solution is treated with 
hydrogen sulphide, which precipitates the tellurium together with a 
large quantity of sulphide of arsenic and metallic sulphides. 

E. C. R. 


Argon in the Véslau Springs (Vienna). By Max BamBErGEeR 
and Anton LanpsiEDL (Monatsh., 1898, 19, 114, 115).—The authors 
find that the gases from the Véslau springs contain from 1:29—1-38 
per cent. of argon. A. W. C. 


New Experiments on Zeolites. By Groraces FRIEDEL (Zeitts. 
Kryst. Min., 1898, 29, 278—-279 ; from Bull. Soc. fran. Min., 1896, 
19, 363—390. Compare Abstr., 1896, ii, 481, 482).—The amount of 
water given off by analcite at a definite temperature is dependent on 
the tension of aqueous vapour in the air; it is therefore necessary, 
when determining the amount of water lost on heating zeolites, to 
observe the tension of aqueous vapour as well as the temperature. 
Constant results are only obtained when the powdered mineral is 
heated in a rapid current of dry air. If, after dry air has been used, 
a current of moist air be passed over the heated mineral, there is, in 
spite of the elevated temperature, an absorption of water, and to 
expel this again with the same tension of aqueous vapour, a higher 
temperature is required. Equilibrium in such cases is more rapidly 
established the higher the temperature ; that is, water is more slowly 
re-absorbed the lower the temperature. 

More accurate determinations of the sp. gr. and contraction in 
volume of partially dehydrated anaicite have been made. The con- 
traction continues after all the water has been expelled, the material 
being then transparent and isotropic, and with numerous microscopic 
cavities. The optical behaviour of a plate parallel to a cube face when 
heated is described. Analcite is considered to be tetragonal (pseudo- 
cubic) like leucite. L. J. 8. 
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Physiological Chemistry. 


Absorption of Fat. By R. H. Cunninenam (J. Physiol., 1898, 
23, 209—216).—After ligature of both biliary and pancreatic ducts, 
some absorption of fat, other than the naturally emulsified fat of 
milk, still occurs. The rate of absorption is slow, and the quantity 
absorbed small, but otherwise the process does not differ from that 
which occurs normally, when both bile and puncreatic juice are 
present. The experiments were made on dogs. W. Dz. iH. 


Metabolism of Nucleins. By T. H. Mizroy and J. Matcoim 
(J. Physiol., 1898, 23, 217—239).—The digestive products of nuclein- 
containing tissues, nucleins, and especially nucleic acid, cause, on 
absorption, a temporary leucocytosis, accompanied by an increase in 
the excretion of phosphoric anhydride, beyond that which can be ex- 
plained by the phosphorus absorbed. The alloxuric substances are 
also increased, whilst the uric acid is only slightly increased, but the 
experiments being made on human beings, only small doses of nucleic 
acid were administered, unpleasant symptoms being caused by large 
doses. Metaphosphoric acid produces none of these results. 

The leucocytosis is followed by leucolysis, and this is considered to 
be the cause of the increase in the urinary phosphates. In a case of 
leucocythemia, leucolysis did not occur, and increase in the phosphates 
excreted was not observed either; the alloxuric substances including 
uric acid were, however, increased in this case, 

In a case of plumbism, the conditions are comparable with those 
existing normally in spite of the leucocytosis, which was not, however, 
very marked. 

In all cases, uric acid was absent in the feces. W. D. H. 


Osmotic Properties of Frog’s Muscle. By ExizasetH Cooke 
(J. Physiol., 1898, 23, 137—149).—A muscle immersed in a hypertonic 
solution of sodium chloride does not behave according to the laws of 
osmotic pressure, but owing doubtless to decomposition processes 
consequent on its taking up water, the muscle behaves like a solution 
having a higher osmotic pressure than the solution for which it is 
isotonic. Rise of temperature and fatigue increases the osmotic 
pressure within the muscle. W. D. H. 


Action of Cobra Venom and Calmette’s ‘Anti-venomous 
Serum’ on Blood Clotting. By J. W. W. SrepHens and W. Myers 
(Proc. Physiol. Soc., May, 1898, 1).—Cobra venom delays or prevents 
the clotting of rabbits’ blood; this effect is neutralised im vitro by 
Calmette’s anti-venomous serum. The neutralisation of the toxin by 
the anti-toxin must be chemical, not vital or cellular as Calmette 
considers. The blood of a rabbit, immunised with injections of cobra- 
poison, so far as clotting is concerned, has also acquired a certain 
amount of immunity against cobra poison. W. D. H. 
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Chemistry and Action of the Thyroid Gland. By Roserr 
Hourcuison (J. Physiol., 1898, 23, 178—189).—The iodine contained 
in the colloid matter of the thyroid varies considerably, and averages 
0°309 per cent. Of the digestion product of the colloid, only those 
which contain iodine are active. lJodised nucleo-albumin, made 
artificially from the thymus, has no physiological activity, and increase 
in activity of the thyroid colloid is not produced by artificial addition 
of iodine, although in the natural products the amount of iodine and 
the activity vary directly. Intravenous injection of the colloid has no 
effect on blood pressure, heart, or coagulation of the blood. Thyroid 
extracts produce a fall of arterial pressure, but this is due to extrac- 
tives and partly to mineral salts present. 

Previous removal of ovaries or testes has no influence on the results 
of thyroidectomy, and ovarian feeding has no curative influence in 
myxedema. No poison was discovered either in the bile or the central 
nervous system after thyroidectomy. 

Of 24 consecutive cases of complete thyroidectomy, only four survived; 
this number can only be slightly increased by thyroid feeding. Para- 
thyroid feeding has no effect in myxedema. Keeping the animals 
warm after the operation has no effect. W. D. H. 


Changes in the Urine produced by Exercise and by Turkish 
Baths. By G. C. Garratt (J. Physiol., 1898, 23, 150—162).—Rapid 
but not laborious exercise (on a bicycle) produces an increase in urea 
excretion, reaching a maximum in 12 hours but not regaining the 
normal level for 30 hours afterwards, the increase beginning 
immediately after the exercise. The excretion of uric acid rises to the 
maximum six hours after the exercise. If the subject is not in good 
condition or the food insufficient, the rise is greater and lasts longer. 
There is an increase in the acidity after exercise which runs parallel to 
the urea, and a small increase in the urinary phosphates which follows 
the same course. The increase in the sulphates is proportional to that 
of the urea, but is of less duration and therefore of more intensity ; it 
begins during the exercise, reaches a maximum in six hours or less, 
and terminates within 12 or 14 hours. The chlorides of the urine 
diminish and vary with the amount of sweating. Turkish baths pro- 
duce a reduction in the water and in the chlorides excreted by the 
kidneys. W. D. iH. 


Chemistry of Vegetable Physiology and Agriculture. 


Alcoholic Fermentation without Yeast Cells. VII. Prepara- 
tion of Dried Yeast Juice. By Epvarp Bucuner and Rupotr Rapp 
(Ber., 1898, 31, 1531—1533).—Five hundred c.c. of freshly expressed 
yeast juice is mixed with a few drops of olive oil, and evaporated 
rapidly under diminished pressure at 20—25° to a syrupy consistency; 
this requires about half-an-hour. The syrup is then spread on glass 
plates cleaned with ether, and dried for about a day, either under 
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diminished pressure at 35°, or in the air at 34—38°, or at 25°; the 
residue is then scraped off and dried further over sulphuric acid, 
preferably under diminished pressure. In this way, 70 grams of a 
yellowish powder, resembling dried egg-albumen in. appearance, is 
obtained ; it has a pleasant odour of yeast, and it dissolves almost 
completely in water; the solution, when diluted to the original volume, 
has nearly the same power of inducing fermentation as the original 
juice. C. F. B. 


Alcoholic Enzyme from Yeast-cells. By Caries James 
Martin and H. G. Cuapman (Proc. physiol. Soc., June, 1898, 2).— 
An endeavour to procure a soluble alcoholic ferment from active yeast 
cells was unsuccessful. The procedure adopted varied from that used 
by Buchner in the omission of great pressure, centrifugal force being 
relied on to extract the ferment from the yeast which had been pre- 
viously ground up with sand and siliceous earth. W. D«. H. 


Decomposition of Proteids and the Formation of Asparagine 
and Glutamine in Seedlings. By Ernst Scnutze (Chem. Zeit., 
1897, 21, 625—628. Compare ibid., 1896, 20, 143 ; Abstr., 1897, ii, 
156 ; and this vol., ii, 133).—The results of the author’s experiments 
leave it undecided as to the manner in which asparagine and argenine 
are produced from other products of the decomposition of proteids, but 
there can be no doubt that both amides can be produced in the plant from 
ammonia (Suzuki, Abstr., 1897, ii, 277), and if it is admitted that 
ammonia (which has been detected in seedlings) is formed during the 
decomposition of proteids, the synthesis of the amides can be explained 
in this way. The substances formed when the proteids break up are 
in part utilised in the regeneration of proteids, some being so utilised 
to a much greater extent than others. It is suggested that the latter 
decompose further, and that the nitrogenous residue, perhaps ammonia, 
is used up in the production of the amides, the accumulation of which 
would be thus accounted for. It is, however, not impossible that a 
certain amount of asparagine may be formed directly in the decom- 
position of proteids. 

The decomposition of proteids in seedlings consists in the hydrolytic 
breaking up of the proteid-molecule, and is, perhaps, similar to what 
takes place in the animal organism (compare Drechsel, Abstr., 1892, 
515). Not only in animals, but probably in plants also, the sulphur of 
the proteids is finally converted into sulphates (compare Landw. Versuchs.- 
Stat., 1876, 19, 172). This lends support to the view that in plants, 
asin animals, the (non-nitrogenovs) products of the breaking up of 
proteids undergo oxidation, and, in a certain sense, justifies the assump- 
tion of a connection between production of asparagine and the oxida- 
tion of proteids (Palladin, Abstr., 1888, 642 ; compare also Boussin- 
gault, Compt. rend., 1864, 58, 921—922). N. H. J. M. 
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Analytical Chemistry. 


Micro-chemical Detection of Perchlorates in Chili Saltpetre. 
By M. van Brevkeeveen (Rec. Trav. Chim., 1898, 17, 94—95).— 
Behrens’ method of testing a solution for perchlorates consists in 
adding to a drop of the latter on a microscope-slide a small quantity of 
rubidium chloride ; rhombic crystals immediately separate, which are 
stained red by the addition of a drop of potassium permanganate solu- 
tion, the latter being rendered colourless. This test gives satisfactory 
results with aqueous solutions containing more that 0-001 gram of 
potassium perchlorate per c.c. ; but its sensitiveness is diminished by 
the presence of sodium nitrate, so that it just ceases to be available 
when 5 grams of Chili saltpetre containing 0°6 per cent. of perchlorate 
is dissolved in 10 c.c. of water. If the nitrate contains more than 0°6 
per cent. of perchlorate, the amount of the latter can be determined 
approximately by carefully diluting until the limit of sensibility of the 
test is reached. When the perchlorate forms only 0°2—0°6 per cent. 
of the nitrate, its presence can be detected by dissolving 10 grams of 
the latter in 10 c.c. of warm water, adding 50 c.c. of 95 per cent. 
alcohol, boiling, and leaving to crystallise during 2 hours ; on filtering, 
evaporating to dryness, and dissolving the residue in the least possible 
quantity of water, a solution is obtained which can be tested by 
Behrens’ method. W. A. Dz 


Gladding’s Method for [the Estimation of] Phosphoric Acid. 
By Joun B. Coprock (Chem. News, 1898, '7'7, 242).—The author finds 
that, whilst Gladding’s method of estimating phosphoric acid (this vol., 
ii, 405) gives higher results than the magnesia method, it affords a 
quick and sufficiently accurate process for the ordinary analysis of 
fertilisers. E. W. W. 


Estimation of Phosphorus and Sulphur in Iron, Steel, and 
Cast Iron. By Maurice Lucas (Bull. Soc. Chim., 1897, [iii], 17, 
144—150).—Comparative analyses have been made by a number of 
well-known methods, and the results obtained are exhibited in a 
tabular form. The chief conclusions arrived at are as follows. 

The results given by those methods in which phosphoric acid is pre- 
cipitated by ammonium molybdate in presence of hydrochloric acid, or 
of chlorides, are too low ; nitric and sulphuric acids, on the other hand, 
appear to be without influence in this respect. A common source of 
error lies in the insufficient quantity of molybdate employed. For 
every 2 parts of iron in solution 3 parts of molybdic acid are required, 
whilst it is also indispensable that ammonium salts should be preseut, 
and that the temperature should be raised to 80°. In the precipita- 
tion of phosphoric acid along with basic acetate of iron, a process which 
is convenient when arsenic is present, it is necessary to precipitate 
three or four times as much iron as is required to combine with the 
phosphoric acid, and to remove all acids but nitric before adding the 
ammonium molybdate. 
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The whole of the sulphur contained in the metal is expelled as 
hydrogen sulphide when hydrochloric acid, or a mixture of the latter 
with sulphuric acid, is used as the solvent, the gases evolved being 
afterwards passed through a red-hot tube. Low results are obtained 
when sulphuric acid alone is employed. Of the various methods of 
estimating the hydrogen sulphide thus produced, the best results are 
obtained (a) by converting it into sulphuric acid and then into barium 
sulphate, (6) by iodometric titration, and (¢) by the author's colori- 
metric process (this vol., ii, 483). N. L. 


Application of the Colorimetric Method for Estimating 
Lead to the Estimation of Sulphur in Iron, Steel, and Cast 
Iron. By Maurice Lucas (Bull. Soc. Chim, 1897, [iii], 17, 
150—152).—The metal is heated in a current of hydrogen with a 
mixture of dilute hydrochloric and sulphuric acids, the gases evolved 
being passed through a red-hot porcelain tube, and finally received in 
a solution of lead oxide in caustic potash. The precipitated lead 
sulphide is filtered off, washed with water, dilute acetic acid, and then 
again with water, dissolved in nitric acid, the solution neutralised 
with caustic soda, suitably diluted, and examined colorimetrically 
according to the author’s process for the estimation of lead (Abstr., 
1897, ii, 125). N. L. 


Sodium Peroxide in Quantitative Analysis. By Cuar.zs 
GuiaseR (J. Amer. Chem. Soc., 1898, 20, 130—133).—A_ review of 
various propositions made since 1892 regarding the use of sodium 
peroxide as an oxidising agent either in the dry or in the wet way. 

The reagent may be obtained perfectly free from iron, alumina, &c., 
and is the best oxidising agent for the estimation of sulphur in coal, 
coke, or asphalt. 

The material is placed in a large silver or nickel dish, covered with 
four times its weight of dry sodium carbonate, and upon this is laid 
a piece of sodium peroxide about one-half the weight of the carbonate 
used, The dish is now moved carefully and slowly over a small 
flame until the evolution of gas subsides and a half-fused mass is 
obtained. Small quantities of powdered peroxide are now dusted in 
the mass from a platinum spoon from time to time until all the 
carbon has burnt away, when, if necessary, the heat may be raised 
until the mass isin perfect fusion. The sulphur is thus converted 
into sulphuric acid, which is then estimated as usual. 

The author cannot recommend the reagent for chrome ore analysis. 

L. ve K. 


Estimation of Boric Acid. By Tuomas 8. Guappine (J. Amer, 
Chem. Soc,, 1898, 20, 288—289).—The apparatus consists of a round- 
bottomed distilling flask placed in a slanting position. It is fitted 
with a doubly perforated cork, through which pass two bent glass 
tubes, one of which reaches to the bottom of the flask and is also 
connected with a larger flask in which methylic alcohol is being 
boiled ; the second, or outlet, tube is connected with a condenser, and 
the distillate is collected in a Volhard’s nitrogen bulb apparatus. 

Into the distilling flask, which holds 150 c.c., 1 gram of the 
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borate is introduced and also 25 c.c. of methylic alcohol and 5 c.c. of 
syrupy phosphoric acid; a current of methylic alcohol vapour is 
then passed in, and heat is also applied to prevent accumulation of 
liquid in the flask. After half an hour’s action, when the distillate 
will measure about 100 c.c., the distillation is stopped and the dis- 
tillate which now contains all the boric acid is mixed with 100 c.c. 
of water and 40 c.c. of glycerol, and titrated with standard soda, using 
phenolphthalein as indicator. The test-analyses are very satis- 
factory. 

It has been noticed that ordinary borax, when distilled with 
methylic alcohol without the addition of an acid, gives up one-half of 
its boric acid. L. pe K. 


Kopfer’s Method for the Estimation of Carbon and Hydrogen. 
By James JounstonE DossiE and ALEXANDER LauDER (Chem. News, 
1898, '77, 215—-216).—According to the authors, Kopfer’s method of 
estimating carbon and hydrogen by combustion in oxygen in the 
presence of platinised asbestos (this Journal, 1876, i, 660; 1877, i, 
228) is inapplicable to the case of volatile substances, the difficulty of 
regulating the combustion so as to prevent the escape of unoxidised 
material being insuperable. Moreover, the results obtained with 
alkaloids containing large percentages of carbon and little nitrogen, 
such as cinchonine and corybulbine were invariably too low (com- 
pare Zeisel, Monatshefte, 1886, '7, 557). E. W. W. 


The Moist Combustion Method of Determining Carbon in 
Steel. By Gzorcz Aucuy (J. Amer. Chem. Soc., 1898, 20, 243—253). 
—This is an elaborate investigation into the sources of error in the 
estimation of carbon by the moist combustion process. 

The potash solution used to absorb the carbonic anhydride should 
have a sp. gr. =1'4 and two absorbing apparatus should be used. The 
calcium chloride used for drying the gases should be freshly heated. 
The author also states that, notwithstanding all the usual precautions, 
results are occasionally obtained by this process which are decidedly 
too high; this may be explained by the formation of some volatile 
chlorochromic compound not absorbed by Langley’s “ pyro” mixture. 

L. pE K. 


Lindo-Gladding Method of Estimating Potash. By A. L. 
Winton and Homer J. WHEELER (Chem. News, 1898, '7'7, 263—265, 
275—276).—The results of an examination of the Lindo-Gladding 
method of estimating potash, especially in reference to the objections 
of Breyer and Schweitzer, and of Vogel and Haefcke, that the addition 
of sodium chloride is liable to prove a source of error, and that potas- 
sium platinochloride is soluble in ammonium chloride solution, have 
proved these objections to be unfounded, in so far as practical con- 
siderations go. E. W. W. 


Alkalimetric Estimation of Metals. By Henri Lescaur (Bull. 
Soc. Chim., 1897, [iii ], 17, 119—126; 126—132; 132—139; 140—144. 
Compare this vol., ii, 455).—Hstimation of Aluminiwm.—Satisfactory 
results may be obtained by the direct titration of dilute solutions of po- 
tassium alum with caustic soda or baryta water, using phenolphthalein 
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as indicator, but it is better to boil with a known excess of alkali and 
titrate back with acid. When free acid is present, this is first neutra- 
lised by the addition of alkali until the end-point indicated by helianthin 
is reached ; phenolphthalein is then added, and the aluminium titrated 
as above described. Alumina may also be precipitated by ammonia 
in the cold, and the washed precipitate dissolved in standard acid and 
titrated back with alkali, using helianthin as indicator. The results 
obtained by this method are somewhat low, owing to the precipitation 
of basic aluminium sulphate. The indications given by both helian- 
thin and phenolphthalein in presence of salts of aluminium are less 
sharp than usual, and the use of litmus is quite impracticable. With 
ammonium alum, the end-points are still less definite, and it is neces- 
sary to expel the ammonia, by boiling with caustic alkali, before the 
estimation of the alumina is attempted. 

The separation of aluminium from other metals may be effected by 
the use of baryta water, in which alumina is fairly soluble. A com- 
plete separation, however, can only be attained by repeatedly treating 
the precipitate with baryta water, and the test analyses given are 
not very satisfactory. 

Estimation of Iron.—Very dilute solutions of ferrous salts may be 
titrated directly with caustic soda in presence of phenolphthalein ; or 
the solution may be boiled with excess of alkali and titrated back 
with acid, with or without filtration. Free acid, if present, is first 
neutralised by addition of alkali to the end-point indicated by helian- 
thin. The method, which consists in precipitating the oxide, dissolving 
it in excess of acid, and titrating back with alkali, cannot be employed, 
owing to the rapid oxidation of ferrous hydroxide on exposure to air. 
The process may, however, be successfully applied to the sulphide, 
obtained by precipitation with ammonium hydrosulphide. 

The indications of helianthin are wholly obscured by the presence 
of ferric salts, and since the latter can only exist in acid solution, 
titration with phenolphthalein as indicator is, alone, of no value. 
Ferric salts must, therefore, be reduced to the ferrous state by means 
of hydrogen sulphide or sodium sulphite, and one of the foregoing 
processes then applied. 

[With Detsavux. |—LZstimation of Copper.—The metal is precipitated 
as oxide, and the washed precipitate dissolved in excess of acid and 
titrated back with alkali, phenolphthalein being used as indicator ; 
or both helianthin and phenolphthalein are added to the solution, the 
volume of standard alkali used in passing from one end-point to the 
other being, as usual, equivalent to the metallic oxide in solution. 
Satisfactory results are obtained by either method, and the colour of 
the solution, even when concentrated, is found to interfere in no way 
with the delicacy of the titration. The precipitate of cuprous oxide 
obtained in saccharimetry may also be estimated alkalimetrically, a 
considerable saving of time being thereby effected without loss of 
accuracy. For this purpose, the precipitate is washed with boiling 
water, dissolved in nitric acid, and titrated with alkali in presence of 
both indicators. 

[With Demouin.]|—Lstimation of Silver—The method of precipi- 
tating the oxide, dissolving the precipitate in nitric acid, and titrating 
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back with alkali, is not to be recommended ; the results obtained are 
too high, owing to the retention of potash by the precipitated silver 
oxide. Better results are got by first neutralising free acid by the addi- 
tion of alkali to the end-point indicated by helianthin, adding an 
excess of alkali, boiling, filtering quickly, and titrating back with 
acid, using phenolphthalein as indicator. The end-point is not so 
shurp as might be wished, owing to the slight solubility of silver oxide 
in water. N. L. 


Separation of Aluminium. By Rupour L. LerriEr (Chem. News, 
1898, ‘77, 265—266).—The author finds that when a solution of 
aluminium chloride is boiled with sodium acetate, the aluminium is 
not completely precipitated, even when a large excess of acetate is 
used. When sufficient ammonia or sodium carbonate is added to the 
hot solution of chloride to cause faint opalescence, the aluminium may 
be completely precipitated by acetate; under these conditions, 0°25 
and 0°50 gram of aluminium requires respectively 2°25 and 3°75 
grams of sodium acetate for complete precipitation, and, on cooling, 
some aluminium is again dissolved. On account of the large excess of 
acetate required, aluminium cannot be separated from any other metals 
except manganese by this method. Nickel may be separated from 
aluminium by means of sodium phosphate in presence of acetic acid 
if an alkali is first added to the solution until it is faintly opalescent. 
The relative amounts of sodium phosphate and acetic acid can only be 
varied within narrow limits; when a solution containing 0°5 gram of 
aluminium and 0:1 gram of nickel per litre was treated with 30 c.c. of a 
saturated solution of the phosphate and 10 c.c. of acetic acid, the 
separation of the nickel was complete. This method does not afford 
a satisfactory means of separating zinc and copper from aluminium, 


Commercial Analysis of Bauxite. By Witi1am B. PHILips 
and Davip Hancock (J. Amer. Chem. Soc., 1898, 20, 209—225).— 
The authors call attention to the importance in the analysis of bauxite 
of discriminating between aluminium hydroxide, which, on account of 
its ready solubility, is so important to alum makers, and other less 
soluble compounds of alumina. 

The following analytical method is recommended. Two grams of 
the sample, which should not have been subjected to any considerable 
heat, is heated in a dish with 10 c.c. of sulphuric acid of sp. gr. = 1°53, 
until sulphuric acid fumes are evolved, when a watch glass is put 
on, and the heating continued for 10 minutes. When cold, 100 c.c. 
of hot water is added, and, after boiling for five minutes, the liquid is 
filtered, and finally made up to 200 c.c. For the estimation of the 
alumina, 50 c.c. is taken, diluted to 300 c.c., 2 c.c. of hydrochloric acid 
added, the liquid heated to boiling, and ammonia then added in very 
slight excess. After boiling for 5 minutes, the precipitate is collected, 
washed, dried, ignited, and weighed. From its weight is subtracted 
the oxides of iron and titanium obtained in other operations, and it 
then represents the available alumina. To estimate the titanium, 
50 e.c. of the solution is neutralised with ammonia until a slight pre- 
cipitate occurs, which is then carefully redissolved in sulphuric acid, 
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after which the liquid is diluted to 400 c.c. and boiled for an hour; if iron 
is present, this must be reduced by continually adding sulphurous acid, 
and hot water should occasionally be added to replace that lost by 
evaporation. The titanium dioxide is completely precipitated, and 
can be collected, washed, dried, ignited, and weighed. The iron may 
be estimated in the filtrate by titration with permanganate. 

In order to obtain the free alumina, 2 grams of the sample is heated 
with 10 c.c. of sulphuric acid of sp. gr. 1°53 at 95—100° for 1 hour in 
an Erlenmeyer flask having a perforated stopper, 100 c.c. of hot water is 
added, and after the mixture has been heated for 10 minutes, the alumina 
is estimated in the same way as before, but there is no necessity of 
looking for titanium ; the small amount of ferric oxide must, however, 
be estimated and deducted from the weight of the alumina. 

The difference between the available and the free alumina represents 
the combined alumina. L. pe K. 


Volumetric Estimation of Cobalt. By Harry B. Harris 
(J. Amer. Chem. Soc., 1898, 20, 173—185).—The paper is an exhaus- 
tive criticism of some of the processes in use for the volumetric 
estimation of cobalt. 

Winkler’s method, which consists in titrating the solution with 
standard permanganate in the presence of yellow mercuric oxide, 
gives fairly good results, but the author finds that it should be con- 
ducted at the boiling point of the solution. Instead of the mercury 
compound, a mixture of zinc oxide and ferric chloride may be used ; 
both mercuric oxide and ferric hydroxide act mechanically on the 
cobaltic oxide, carrying it down, and thereby enabling the end reaction 
to be distinctly observed. The cobalt solution should contain about 0-1 
to 0°2 gram of the metal, and comparatively small amounts of copper ; 
ferric iron, lead, or antimony do not interfere. If arsenic is present, 
some ferric chloride should be added, and mercuric oxide used to carry 
down the cobalt. In the presence of nickel, the results are too high. 

McCulloch’s method, which consists in precipitating the cobalt as 
cobaltic cyanide, and estimating this by reducing it with ferrous 
sulphate, and retitrating with standard dichromate, was found to yield 
only 90 per cent., or even less, of the metal actually present. 

Fleischer’s method, which consists in oxidising an alkaline solution 
of cobalt and nickel with sodium hypochlorite, treating the precipi- 
tate with dilute ammonia to reduce the nickel sesquioxide, the cobaltic 
oxide being left unchanged, and estimating the latter by reduction 
with ferrous sulphate, gives utterly untrustworthy results unless the 
ammonia is exactly of the right strength (1 part of ammonia of sp. gr. 
0°96 and 3 parts of water), and the boiling is continued for 2 hours. 
The amount of nickel should exceed that of the cobalt, otherwise the 
results may be as much as 14 per cent. too high; the best results 
obtained by the author still showed 2 per cent. in excess. 

Donath’s method consists in oxidising the cobalt with iodine in the 
presence of sodium hydroxide, afterwards heating the precipitate with 
hydrochloric acid, and estimating the liberated chlorine iodometrically ; 
this gives fairly good results, even in the presence of nickel, but it is of 
prime importance that the iodine be chemically pure, otherwise part 
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of the nickel will also be oxidised, and the result may be nearly 30 per 
cent. too high. 

Von Reis’s method, which consists in boiling the cobalt solution 
with zine oxide and adding an excess of standard permanganate, 
which is then titrated back with ferrous sulphate, gives results which 
are fairly satisfactory. The author does not state whether it is influ- 
enced by the presence of nickel. In conclusion, it is stated that a 
really good process is still a desideratum. L, DE K. 


Separations from Chromic Acid. IV. Separation of Chro- 
mium. By Harry Breartey (Chem. News, 1898, ‘77, 216—218. 
Compare this vol., ii, 409, 460).—The author finds that chromic salts 
may be completely precipitated in the presence of chromates by boiling 
with a slight excess of sodium hydroxide, or by boiling with sodium 
phosphate. In the latter case, the phosphate itself may be used in- 
stead of an alkali to neutralise the free acid ; the chromium phosphate 
when precipitated in the cold is frequently of a darker colour than 
that obtained from hot solutions. 

When chromic salts are oxidised by means of potassium perman- 
ganate, the last portions strongly resist the action of a small excess of 
permanganate, and, if too much of the oxidising agent is added, some 
chromate may be carried down by the precipitated oxides of manga- 
nese. If too little sulphuric acid is present, the precipitated manganese 
oxides are partly dissolved without being completely decomposed, and 
too much sulphuric acid prevents complete oxidation. By adding a 
large excess of potassium permanganate to a solution of ferrochrome 
or steel, the whole of the manganous salts may be precipitated. 


Electrolytic Estimation of Uranium and Cadmium. By 
Epear Francis Smirn and Danret L, Wauuace (J. Amer. Chem. Soc., 
1898, 20, 279—281).—Heidenreich having stated that no trustworthy 
results can be obtained by the authors’ electrolytic process for the 
estimation of uranium and cadmium (Abstr., 1896, ii, 545), fresh 
evidence is now given in support of its accuracy. 

Ten c.c. of a solution of uranium acetate containing 0°1185 gram of 
uranouranic oxide was mixed with 0°5 c.c. of glacial acetic acid, 
diluted to 40 c.c., and then electrolysed for 6 hours at 70° with a 
current ND,,=0°18 ampére volt.=3. The uranium was completely 
deposited as hydrated protosesquioxide, which on ignition left in 3 
experiments 0°1187, 0°1184, and 0°1182 gram of uranouranic oxide. 

Ten c.c, of a solution of cadmium sulphate containing 0°1656 gram 
of metal was mixed with excess of a solution of disodium hydrogen 
phosphate of sp. gr.=1:0358 and 1°5 ¢.c. of phosphoric acid of sp. 
gr.=1:347. After diluting to 100 ¢.c. and heating to 50°, the liquid 
was electrolysed for 7 hours with a current ND,,,=0-06 ampére 
volt.=3, the. current at the end of 4 hours being increased to 
ND jog = 0°36 ampére volt.=7. The results in three experiments were 
0°1654, 0°1658, and 0°1657 gram of cadmium. L ve K. 


Coal Analysis. By Wit.1am Francis Hittepranp, C. B. Dup.ey, 
and Witt1aAM ALBert Noyes (J. Amer. Chem. Soc., 1898, 20, 281— 
285).—This is a preliminary report from a committee appointed by the 
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American Chemical Society to devise uniform methods for the tech- 
nical analysis of coal. 

Sampling is done in the usual manner, at least five pounds of coal 
being employed. For the estimation of the moisture, 1 gram of 
the powder is heated in an open porcelain or platinum crucible for one 
hour at 104—107°, best in a double-walled bath containing puretoluene ; 
it is then cooled in a desiccator and the crucible weighed covered. The 
process gives very concordant results, although higher and probably 
more correct results are obtained by drying in a vacuum over sul- 
phuric acid ; this, however, takes about 20 hours. In the case of 
bituminous coals, traces of volatile organic matters are driven off at 
100°, particularly if dried in a current of air, but this does not 
materially affect the method. 

To estimate the volatile combustible matter, 1 gram of the 
undried sample is placed in a platinum crucible weighing 20 to 30 
grams and having a tightly fitting cover. This is then heated for 
7 minutes over the full flame of a Bunsen burner. The crucible 
should be supported on a platinum triangle with the bottom 6 to 8 
em. above the top of the burner; the flame should be 20 to 25 cm. 
high when burning free, and the experiment made in a place pro- 
tected from draught. The upper surface of the cover should burn 
clear, but the under surface should remain covered with carbon. 
From the loss on ignition must be deducted the loss on drying. 

The amount of ash is estimated by incinerating the portion used 
for the estimation of the moisture, at first over a very low flame with 
the crucible open and inclined, until it is free from carbon. The fixed 
carbon is represented by the amount of coke less the ash. 

No particular scheme is, as yet, proposed for the estimation of 
the sulphur, but as in the case of the other items, useful suggestions 
will be duly considered by the committee. 

As the result of 21 analyses of coals, the heating effect of which 
had been determined with the bomb calorimeter, the following rule is 
proposed for calculating the heating effect from the analytical data. 
“Subtract from 100 the percentages of moisture and ash and one-half 
the percentage of sulphur, and multiply the remainder by 80°7. The 
product will be the heating effect of the coal burnt to vapour of 
water, expressed in calories,” L. pE K, 


Estimation of Small Quantities of Alcohol. By Francis G. 
Benepict and R. 8. Norris (J. Amer. Chem. Soc., 1898, 20, 293—302). 
—The reagents required for this estimation are: A solution of 
chromic acid prepared by dissolving 2°2064 grams of potassium di- 
chromate in as little water as possible, and making up to 500 c.c. 
with concentrated sulphuric acid, taking care that the temperature 
shall not rise above 100°. A standard solution of aleohol made by 
mixing two grams of exactly 5 per cent. alcohol in a flask with 5 c.c. 
of sulphuric acid, avoiding rise in temperature, and then diluting 
with acid to 50 c.c. Solutions of ferrous ammonium sulphate and 
potassium permanganate standardised against each other. 

Twenty c.c. of the chromic acid solution is delivered with great 
care from a burette into a flask containing 200 cc. of water, and 
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ferrous sulphate solution is added from a burette until the chromate 
is entirely reduced; the unavoidable excess is titrated back with 
permanganate. The same amount of chromic acid solution is now 
mixed in a small flask with 5 ¢.c. of the standard alcohol and heated 
for 5 minutes to 98°, which temperature should on no account be 
exceeded ; when cold, the contents are diluted with 200 c.c. of 
water, and the titration with iron is repeated. The difference in c.c. 
between the amounts of ferrous sulphate solution used to reduce the 
chromic acid will represent the quantity of alcohol used in the ex- 
periment. 

Unknown solutions of alcohol, which are not to contain more than 
about 1 per cent., are first tested by specific gravity, which will give 
a rough indication of the percentage of alcohol. Enough of the 
sample is then weighed out to approximately eorrespond with the 
amount of real alcohol used in the check experiment ; this is mixed 
with twice its bulk of sulphuric acid, 20 c.c. of the chromic acid 
solution is added, the whole heated to 98° as before, and after diluting 
with 200 c.c. of water, titrated with ferrous sulphate. 

L. DE K. 


Estimation of Methoxy-groups. By Grore Grecor (Monatsh., 
1898, 19, 116—121).—Two slight modifications in Zeisel’s method 
are suggested. (1) The alcoholic silver nitrate solution should be 
strongly acidified with nitric acid, when the alkylic iodide is more 
readily decomposed, and the precipitate at most contains traces of 
silver nitrate, easily removable by water, whereas when a neutral 
silver solution is employed, it is always hard to remove the silver 
nitrate mechanically carried down by the haloid salt. (2) There is 
always some slight reduction of the silver nitrate solution, caused, as 
the author has definitely proved, by traces of the amorphous phos- 
phorus, used to retain the evolved hydriodic acid, being carried over. 
This error is easily overcome by the use of a solution of arsenious acid 
in potassium carbonate, the former arresting any free iodine, and the 
latter the hydriodic acid. A. W. C. 


Solubility of Pentosans in the Reagents Employed in the 
Estimation of Starch. By Wiiti1am H. Kruagand Harvey WasHinc- 
TON WILEY (J. Amer. Chem. Soc., 1898, 20, 266—268).—In one of the 
processes for the estimation of starch, the material is heated under 
pressure with a dilute solution of lactic or salicylic acid ; the authors 
find, however, that these liquids act on the pentosans so much, that 
the latter may lose from 80 to 90 per cent. of their weight, and 
thus cause an apparent increase in the percentage of the starch. 

Contrary to Kénig’s statement, who asserts that pentosans are 
dissolved when using the diastase process, the authors find that 
pentosans are scarcely affected, so that the aaa process is the only 
trustworthy method for estimating starch. L. pe K. 


Comparison of the Standard Methods for the Estimation of 
Starch. By Harvey WasHineton Winey and Witiiam H. Kave (J. 
Amer. Chem. Soc., 1898, 20, 253—266).—The authors reject as untrust- 
worthy the processes based on polarisation, at present in use. The 
method devised by Lindet, which is founded on the direct weighing of 
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the starch after treatment with pepsin to dissolve the proteid en- 
velope of the starch cells, is far too tedious and not very accurate, 
some starch remaining with the fibre, whilst, on the other hand, some 
fibre gets into the starch. Good results may, perhaps, be obtained by 
combining this method with the diastase process, but this subject is 
still being investigated. 

The best results are obtained by the diastase process without pres- 
sure. The finely-ground sample should be thoroughly extracted with 
ether to remove fat, and then be treated twice with freshly prepared 
diastase at 50°. To make sure that all the starch has been removed, 
the residue should be examined microscopically for starch granules. 
The authors think taka-diastase may be successfully employed ; it acts 
more slowly than ordinary diastase, but may be readily obtained free 
from sugars. L. DE K. 


Hiibl’s Iodine Addition Process. By J. J. A. Wiss (Zeit. anal. 
Chem., 1898, 37, 277—283).—Schweitzer and Lungwitz (Abstr., 1895, 
ii, 398) called attention to the development of acid during the action of 
Hiibl’s reagent on a fat, which acid they assumed to be hydriodic acid. 
The author quotes an experiment with an unnamed oil, in which, 
although a considerable development of acid took place, this did not 
liberateiodine from potassium iodate untilan iodide was added, and could, 
therefore, not be hydriodic. He admits that the proof is imperfect, 
as water was added before titrating, and this produced a precipitate 
of mercuric iodide which may have resulted, in part, from double 
decomposition between hydriodic acid and mercuric chloride. He, 
nevertheless, advances another hypothesis, namely, that direct com- 
bination occurs between the fat and iodine chloride, which is almost 
certainly present in Hiibl’s reagent, and that the compound formed 
then undergoes dissociation, with separation of hydrochloric acid, and, 
in proof that this development of acid is the result of a mass action, 
he adduces experiments showing that the more free acid is present in 
the Hiibl reagent, the less acid is developed during the iodation of 
a fat, although the amount of halogen absorbed is but slightly in- 
fluenced thereby. Further, when equal quantities of the same 
specimen of reagent are caused to act on varying amounts of fat, the 
amount of acid developed is proportional to the amount of halogen 
absorbed, even when the quantity of fat is too large to be fully 
iodated. Fats having such widely different iodine numbers as linseed 
oil and cocoanut oil, show the same proportion of acid developed to 
total halogen absorbed, whilst substances of different constitution, 
such as amylic alcohol and cholesterol, show widely different propor- 
tions. Lastly, the greater the solubility of hydrochloric acid in the 
fat solvent, the larger is the proportion of acid developed, which fact 
is most in accord with the dissociation hypothesis. M. J. 8. 


Rancidity of Fats. By A. Scumip (Zeit. anal. Chem., 1898, 37, 
301—303).—The acidity of a fat is not, as was formerly assumed, 
a measure of its rancidity ; a fat is acid when it contains an abnormally 
high proportion of free fatty acids; it is rancid when the glycerol has 
undergone partial or complete oxidation to aldehydes and ketones. The 
latter may be detected by distilling the fat with steam and collecting 
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the distillate in a flask containing a freshly prepared 1 per cent. 
solution of metaphenylenediamine hydrochloride, with which reagent 
the distillate from a rancid fat gives a yellow or yellowish-brown 
coloration, whilst afresh fat gives the merest trace of yellow. Col- 
laboration of other chemists is invited for the confirmation of this 
criterion of rancidity, and also for the fixation of limits. M.J.S. 


Testing of Indigo. By Apert Bryuinsk: (Chem. Centr., 1897, ii, 
913—914; from Bull. Soc. ind. Mulhouse, 67, 331—345).—The indigo 
is first sulphonated by heating 1 gram of the sample with 20 grams of 
powdered glass and 25 c.c. of sulphuric acid of sp. gr. = 1°85 for 6 hours 
at 100° ; this temperature must be kept constant, otherwise compounds 
of a violet colour will be formed, which are not suitable for colori- 
metric estimation or titration. All processes based upon oxidation 
should be rejected, as the other constituents of the indigo are then 
estimated as indigo. Of methods involving reduction there are two in 
use, namely, the hyposulphite method and Engel’s vanadium sulphate 
process ; of these, the author prefers the latter, which is best conducted 
as follows: 10 grams of ammonium vanadate is dissolved in 100 grams 
of concentrated sulphuric acid with the aid of a gentle heat and poured 
into 2 litres of water at 50°. Fifty grams of zinc dust is then added, 
and the whole shaken until a pure, bluish-violet liquid is obtained. 
The analysis and the measuring off of the vanadium solution should be 
conducted out of contact with the air, best in an atmosphere of carbonic 
anhydride. 


The vanadium solution is checked with a known weight of pure 
indigo, and is run in until the indigo solution becomes yellow, the final 
end-reaction being shown by a dirty-green colour. If ferric salts are 
present a little vanadium trioxide dissolved in, sulphuric acid should be 
added to the indigo to reduce the iron to the ferrous state. 

L. pE K. 


Testing Diastatic Substances. By Joxicnr Takamine (Chem. 
News, 1898, '7'7, 173).—Eight glasses of 150 c.c. capacity are placed 
side by side in a pan of water at about 40°, into each is put 100 c.c. of 
starch solution, and into the first 1 ¢.c. of the saliva or other liquid to 
be tested, whilst the other seven glasses receive from 1 ¢.c. up to 7 c.c. of 
standard diastase solution ; the contents are stirred, and when the lique- 
faction of the paste is complete, a drop from each of the seven glasses 
is spread on a glazed plate and treated with a drop of iodine solution 
giving a scale of colour with which the contents of the first tube is 
compared; these tests are repeated within the first 10 minutes after the 
addition of the saliva. The starch solution is prepared by stirring 
50 grams of neutral potato starch with 200 c.c. of cold water, adding 
800 c.c. of boiling water, and boiling the mixture for two minutes. 
For the iodine solution, 1 gram of iodine and 2 grams of potassium 
iodide are agitated with about 5 c.c. of water until dissolved and 
then diluted to 120 cc. The standard diastase solution is made 
fresh each day by dissolving, in 100 c.c. of water, 1 gram of taka- 
diastase solution that has been standardised by Lintner’s or Junk’s 
method, D. A. L, 
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Phosphorescent Strontium Sulphide. By Jost R. Mourero 
(Compt. rend., 1898, 126, 904—-906).— When phosphorescent strontium 
sulphide is very intimately mixed with not more than 19 times its own 
weight of calcium, strontium, or barium sulphate, the whole mass 
becomes uniformly phosphorescent when excited. Sometimes it is 
necessary to reheat the mixture in order to secure this result. The 
intensity of the phosphorescence and the excitability are lower than 
with the pure sulphide, and the colour of the phosphorescence is some- 
what paler. The results depend on the volume of the mass; and other 
things being equal, the phosphorescence is most intense with barium 
sulphate, and least with calcium sulphate. C. H. B. 


Spectra of Iodine. By Hrrnrich Konen (Ann. Phys. Chem., 
1898, [ii], 65, 257—286).—A measurement of the lines in the 
emission and absorption spectra of iodine from A= 3030°5 to A=6191 
in Angstrom units. In vacuum tubes, either aline or a band spectrum 
can be obtained. The band spectrum is made up of two different 
parts, B, and B,; of these, B, is identical with the absorption band 
spectrum, but By is not. If the discharge is sufficiently powerful, B, 
disappears, whilst By gains in intensity, and the author is therefore 
inclined to assign B, to the ordinary molecules of iodine and the occur- 
rence of By to dissociation. Two series may also be distinguished in 
the line spectrum, but it is possible that the second series in this case 
is due to the presence of some impurity. The measurements are given 
in tabular form. H. C. 


Zeeman’s Phenomenon: Variations of Spectra in Magnetic 
Fields. By Henri Becqueret and Henri DestanpRes (Compt. rend., 
1898, 126, 997—1001).—The authors have extended the observations 
of Lorentz and Zeeman, Cornu and Michelson on the variations 
observed in spectra when the luminous bodies are within a strong 
magnetic field. They find that, under the influence of the field, a line 
may be split up in such a way that components polarised in a plane 
perpendicularly to the field enclose the components polarised in a plane 
parallel with the field, this being a mode of division which was not 
described by Michelson, and which is contrary to that usually observed. 
Special attention was given to the spectrum of iron, and the following 
table shows the influence of the magnetic field on a portion of the 
spectrum between A387 and A382. 


Differences of wave-length in the magnetic field ; 
lines polarised in a plane 


Normal wave-lengths. Normal to the field. Parallel with the field. 
3872°61 0°207 0°383 
3865°65 0°368 0 
3860°03 0 0°369 
3858°40 (Ni) 0 0°293 

VOL. LXXIV, ii. 37 
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Differences of wave-length in the magnetic field ; 
lines polarised in a plane 


Normal wave-lengths. Normal to the field. Parallel with the field. 
3856°49 0°355 
3850-10 0 
3841°19 0°184 
3840°58 0°159 
3834°37 0:230 
382458 0°360 
3820°64 0°287 


It is noteworthy that the line 3850-10 does not become multiplied, 
although the neighbouring lines show the phenomenon. The line 
386565 is resolved into a triplet, but, unlike other lines, it shows a 
distinct subdivision in the spectrum polarised in a plane normal to the 
field, and a slight thickening in the spectrum polarised in a plane 
parallel with the field. 

These peculiarities show that a magnetic field may render evident 
differences as yet unobserved between the lines of one and the same 
element or between lines of the same spectrum, and the authors sug- 
gest that some of the spectral lines not hitherto recognised as belong- 
ing to any particular substance may really be due to the effects of 
magnetic influence. 

The carbon band at A388 found in the spectra of the sun and of 
comets, and remarkable for the number and regular order of its com- 
ponent lines, shows no recognisable splitting up or enlargement of the 
lines in a magnetic field, although the calcium lines, under the same 
conditions, show the usual subdivision. Zeeman found no alteration 
in the bands of iodine. 

All the observations hitherto made seem to show that the influence 
of the magnetic field is greatest in the case of lines of high wave- 
length. C. H. B. 


Connection between Volume Change and Specific Rotation 
of Active Solutions. By Ricnarp PR&rpram and Cari GLicKsMANN 
(Monatsh., 1898, 19, 122—137, 161—170, and 171—177. Compare 
this vol., ii, 321).—Aqueous solutions of tartaric acid show a maximum 
contraction in volume at a point corresponding with about 16 per cent. 
of the dissolved acid ; in concentrated solutions, a dilatation occurs. 
The specific rotation also changes with concentration in an irregular 
manner, several changes in the direction of the specific rotation 
curve occurring, and distinct breaks in continuity being observed at 
the concentrations 1°116, 4-669, about 16, and about 36 per cent. 

In solutions of potassium tartrate, no point of maximum contraction 
is reached, but the contraction increases regularly with the concentra- 
tion. There are three breaks on the specific rotation curve, these 
corresponding with the concentrations 9°03, about 17:2, and 30°84 per 
cent. The behaviour of sodium tartrate resembles that of the potas- 
sium salt, two breaks occurring in the specific rotation curve at 6°755 
and 19°09 per cent, H. C. 
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Optical Activity. By L. Tcutcazrr (Ber., 1898, 31, 1775—1782. 
Compare this vol., ii, 274).—The following numbers have been 
obtained for the ethereal salts of /-borneol with normal acids. 


[M], d 20°/4° B. p- at 


[a]» 


15 mm. 


Bornylic formate ..............| — 40°46 - 73°6 1°0058 97° 
» acetate — 44°40 - 87°0 0°9855 * 107 
e propionate — 42°06 — 88°2 0°9717 118 
» butyrate — 39°15 ~87°8 0°9611 128 
»» - valerate — 37°08 
“ octoate - 31°45 


— 88°2 0°9533 139 


| 

| 

} 

| 
1-Borneol —39°0° | —60°0 

| 

| _ gg 0°9343 175 

} 


Thus the function [a], reaches a maximum with the acetate, and 
then gradually diminishes, whilst the molecular rotation [M]p) remains 
practically constant after this salt is reached. 

The influence of the phenylic group on the rotation of menthol is 
illustrated by the following table. 


oy4o B. p- at 
[a] [M]p ad 20°/4 16 tees. 


Menthol — 50°0° —78°0 

Menthylic benzoate ............) -—90°9 — 236°3 180° 
* phenylacetate — 69°57 —190°7 197 
‘is phenylpropionate — 56°21 -—161°9 203 
= orthotoluate — 84°42 — 231°3 191 
oR metatoluate — 87°94 — 241°0 197 
# paratoluate — 92°15 — 252°5 200 


The author compares these results with those obtained by Guye and 
Chavanne for the aromatic salts of /-amylic alcohol, and by Frankland 
and MacGregor for derivatives of active glyceric acid ; he points out 
that they illustrate the moderating effect which distance from the 
active complex exerts on the increase of rotation produced by the 
phenylic group. The same influence will be recognised in the 
optical difference between the ethereal salts C,H,,"S:CS-OEt and 
C.H,,°O°CS-SEt ; the former has the specific rotatory power [a]p= 
15-02°, the molecular rotation [M }, = 28°8°, and a sp. gr.=1°0184 at 
20°/4°, whilst the corresponding constants for the latter salt are 6:32°, 
12°1°, and 1:0167 respectively. 

Amylic sulphite, SO(O-C,;H,,),, which boils at 127° under a pressure 
of 15 mm., has a sp. gr. 0°9841 at 20°/4°, the specific rotatory power 
[a], =4-03°, and the molecular rotation [M],=8-95°. It conforms, 
therefore, to the law of superposition enunciated by Guye and Gautier 
(Abstr., 1895, ii, 149). M. O. F. 


Weston Standard Cell. By Pa. Konnstamm and Ernst Couen 
(Ann. Phys. Chem.; 1898, [ii], 65, 344—357)—The Weston standard 


37—2 
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cell, in which cadmium replaces the zinc used in cells of the Clark 
type, has been examined by Jaeger and Wachsmuth (Abstr., 1897, 
ii, 86). These authors found irregularities in the behaviour of certain 
of the cells dealt with between 0° and 15°, and the present investiga- 
tion was undertaken for the purpose of ascertaining the cause of this 
peculiarity. Attention was in the first place directed to the crys- 
tallised cadmium sulphate used in the cell. As some doubt exists with 
reference to the composition of this salt, careful analyses were made 
and were found to be in agreement with the usually accepted formula, 
3CdSO,+8H,O. Solubility determinations and the investigation of 
some other properties of the solutions show that this salt undergoes 
some change at 15°, and that it is this change which affects the 
behaviour of the Weston cell at this temperature. The salt does not, 
however, appear to change in composition. For practical purposes, 
therefore, the use of the Weston cell should be restricted to tempera- 
tures above 15°. H. C. 


A New Accumulator. By Donato Tommasi (Bull. Soc. Chim., 
1897, {iii },1'7, 211—213).—Theelectrodesconsist of a perforated tubular 
envelope or case of celluloid enclosing a central grid of lead-antimony 
alloy, the intervening space being filled with a paste of lead oxide 
and dilute sulphuric acid. The normal discharge varies from 1 to 4 
ampéres per kilogram of electrode, but may, on occasion, be increased 
to 12 or 15 ampéres without inconvenience. The initial E.M.F. is 
2°4 volts ; mean E.M.F., 2 volts ; capacity per kilogram of electrodes, 


22—25 ampére-hours ; efficiency in ampére-hours, 95 per cent. ; effici- 
ency in watt-hours, 80 per cent. N. L. 


Electrical Conductivity of Dilute Solutions of Potassium 
Permanganate. By Emmanvet Lecranp (Compt. rend., 1898, 126, 
1025—1027).—The molecular conductivity of potassium permanganate 
in aqueous solution increases with the dilution, and at 25° tends 
towards a limit, 124, which coincides with that obtained by other 
observers for normal salts at the same temperature. The resistance 
diminishes as the temperature rises, the rate of diminution being 
smaller the higher the temperature. The temperature coefficient 
varies but little with the dilution. C. H. B. 


Galvanic Polarisation. By Hans Jaun (Zeit. physikal. Chem., 
1898, 26, 385—429).—The author has repeated and extended his 
previous investigations on the polarisation of a cell and the energy 
requisite for the decomposition of the electrolyte (Abstr., 1896, ii, 
230); the present values are regarded as more accurate than those 
previously given; this is due, chiefly, to the use of a large ice 
calorimeter, which renders possible more accurate measurements of 
the thermal changes. The values obtained are given in the accom- 
panying table, where p), py) are the polarisations in volts at 0° and 
40°; dp/dt is the temperature coefficient of the polarisation ; w, the 
energy in calories necessary for the decomposition of a milligram- 
equivalent of the electrolyte at 20°; w, and w,, the heat developments 
at the cathode and anode respectively, calculated as indicated in the 
previous paper. 
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dp ‘dt 


— 0°0038 67°77 
— 0°0035 115°98 
— 0°0038 102°34 
— 0°0035 67°77 
— 0°0035 89°15 
— 0°0028 47°30 


It is seen that, except in the case of silver nitrate, the temperature 
coefficient and anodic heat are practically identical for all the salts. 
If the values for the cathodic polarisation be subtracted from the 
above polarisation values, the resulting anodic polarisations are 
found to be identical, within experimental error, for all the salts 
examined, a result which is also theoretically deduced for the salts of 
all strong acids; for weak acids, however, smaller values should 
obtain. The investigations were extended to oxy-acids, and by the 
thermodynamical equations deduced by the author and Schénrock 
(Abstr., 1895, ii, 178), the value of the polarisation E.M.F is calcu- 
lated for sulphuric acid, and from this the loss of heat of the battery ; 
the values obtained agree completely with the direct determinations. 
If, in the electrolysis of normal sulphuric acid, an anode of electro- 
lytically deposited copper be employed, the total loss of heat should 
be equal to the difference between that due to the acid and that due 
to the copper sulphate, and this also was experimentally verified. 
According to the previous theoretical investigations, the polarisation 
is independent of the dissociation if the current is weak, and it was 
found to be so for the polarisation in phosphoric acid. The polarisa- 
tion, however, being dependent on the occlusion of gas by the 
electrode, should vary with different electrodes, and the author 
found that, by the use of a mercury cathode, the polarisation in sul- 
phuric acid reached 2°95 volts, the loss of heat being 50 per cent. 
greater than with the platinum cathode. In the case of the alkali 
salts, the polarisation should be equal for those salts the hydroxides 
of which are equally dissociated, and this was verified by deter- 
minations of the polarisation in solutions of sodium and lithium 
sulphates ; ammonium sulphate, however, owing to the more feeble 
dissociation of the hydroxide, gave a much smaller value. 

L. M. J. 


Dissolving of Platinum and Gold in Electrolytes. By Max 
Marcue.es (Ann. Phys. Chem., 1898, [ii], 65, 629—634).—An electro- 
magnet with armature serves as contact breaker to the current from 
two Daniell cells, and between the terminals of the coil of the magnet 
an electrolytic cell with gold or platinum electrodes is introduced. 
With this arrangement, the metal can be dissolved in hydrochloric, 
nitric, or sulphuric acid, or in potassium or sodium hydroxide. The 
metals always dissolve from the electrode, which is the anode to the 
battery current. The solution is, however, in some way assisted by 
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the current from the magnet, as neither a constant nor intermittent 
current from the battery alone is capable of effecting solution. 
H. C. 


Heat of Dissolution and of Dilution. By Ep. von Sracket- 
BERG (Zeit. physikal. Chem., 1898, 26, 533—563).—The author deter- 
mined the heats of dissolution and of dilution, at various concentrations, 
for the following compounds—potassium nitrate, chlorate, bromate, 
iodate, perchlorate, dichromate, and chloride, barium nitrate, am- 
monium chloride, sodium chloride, sodium nitrate, and cane-sugar. 
In most cases, the determinations were made at from 16—18°, but a 
few values at 0° were also obtained. With the exception of that 
for cane-sugar, the curves of heat of solution against concentration 
are all very similar, being convex to, and approaching, the axis of 
concentration. Between the values for N/200 and N/o solutions, a dif- 
ference of from 5 to 15 per cent. usually occurs, except in the case of 
ammonium chloride, where dilution beyond N/200 has but little effect. 
The heat of dilution is greater at low than at high temperatures, and 
in sufficiently dilute solutions the same obtains for the heat of 
solution. The heat of dilution may be regarded as due to two 
causes, (1) changes in the dissociation of the dissolved compound, (2) 
changes in the internal pressure of the solution. The heat effects, 
due to the latter cause, are calculated from Tammann’s results 
(Abstr., 1896, ii, 513) and added to those due to the dissociation, but 
the sum does not agree with the heat of dilution found experimentally. 
The temperature coeflicient of both heat of dissolution and of dilution 
is theoretically investigated, and the results obtained are verified by 
the experimental values. The temperature coefficient may be also 
calculated from the solubility at different temperatures, and in the 
case of potassium chlorate the results obtained are shown to be in 
accord with the determinations. The case of changes in hydration of 
a salt is also discussed, and the author points out that the heat of 
hydration for Na,SO,,7H,O + 3H,O must change in sign with increase 
of temperature, inasmuch as the solubility curve of this compound, if 
sufficiently produced, cuts that of the higher hydrate in two points. 

L. M. J. 


Heat of Neutralisation of Ethylphosphoric Acid. By 4G. 
Betucou (Compt. rend., 1898, 126, 1151—1152).—The heat of 
neutralisation of ethylphosphoric acid in dilute aqueous solution by 
dilute potassium hydroxide solution is, for successive equivalents 
+15°5 Cal., +13°8 Cal, +2°8 Cal. The corresponding values for 
glycerophosphoric acid are + 15°4 Cal., +139 Cal., and +04 Cal., 
and for phosphoric acid +15°9 Cal., +11°1 Cal., and +6°6 Cal. 

It follows that, in ethylphosphoric acid, it is the alcoholic function 
that has disappeared, whilst the strong and weak acid functions re- 
main and correspond with those of glycerophosphoric acid. The heat 
of neutralisation of the weaker acid function is higher than the 
corresponding value for phosphoric acid. : 

The heat developed by the action of the third equivalent of alkali 
probably indicates that dipotassium ethylphosphate is partially hydro- 
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lysed in presence of excess of potassium hydroxide (compare Abstr., 
1894, ii, 484, and following abstract). Cc. H. B 


Alkyl-Phosphoric Acids. By Jacquzs Cavatier (Compt. rend., 
1898, 126, 1142—1144 ; see also Abstr., 1894, ii, 484).—The alkyl- 
phosphoric acids, PO,RH,, in which R is Et, Me, or C,H, are dibasic 
acids, which yield normal salts, PO,RM’,, and acid salts, PO,RHM. 
They are acid to methyl-orange and phenolphthalein, but the mono- 
metallic salts are neutral to methyl-orange, andthe normal salts are 
neutral to phenolphthalein. With the latter indicator, the end-point 
is more distinct than with phosphoric acid. The heats of neutralisa- 
tion are as follows. 

POMeH,.  PO,EtH,  PO,(C,H,)H,. 
lst equivalent 15°49 Cal. 15°59 Cal. 15°56 Cal. 
2nd 14-11 13°80 14:00 _,, 
1st 15°85 15°73 —— 
2nd 14°05 13°61 — 
lst 14°36 14°44 14°24 
2nd 8 12°36 12°03 12°57 
Ist Ba(OH), 15°80 16-30 15-90 
2nd Ba(OH), 14:10 13°88 14-00 


The heats of neutralisation of the three acids are practically 
identical. The first equivalent of alkali develops more heat than the 
second, and in both cases the development of heat is greater than 
with phosphoric acid. It follows that when an atom of hydrogen in 


phosphoric acid is displaced by a saturated or unsaturated alkyl 
radicle, it is the feeble acidic function that disappears, and there 
remain two acidic functions, the values of which are unequal, but 
are independent of the nature of the alkylic group substituted for the 
hydrogen. From the description of glycerophosphoric acid given by 
Imbert, Astruc, and Belugou, it would seem that these conclusions 
hold good even when the radicle substituted for hydrogen is a 
complex radicle containing hydroxy] groups. C. H. B. 


Dialkylic Hydrogen Phosphates. By Jacques CavaLierR (Compt. 
rend., 1898, 126, 1214—1215).—The dialkylic hydrogen phosphates, 
PO,R,H, when R is methyl, ethyl, or allyl, behave like strong acids, and 
may be accurately titrated with alkalis, either methyl-orange or phenol- 
phthalein being used as indicator. The following heats of neutralisa- 
tion were determined. 

PO,Me,H. PO,Et,H. PO,(C;H,).H. 
15°58 Cal. 16°35 Cal. 15°12 Cal. 
”? 16°57 ” ae ” 
- 16°76 ,, 15°58 ,, 


These numbers approach those corresponding with the addition of 
the first molecule of base to the monalkylic dihydrogen phosphates, 
and are decidedly greater than those corresponding with the addition 
of the second molecule. In the transition from phosphoric acid to the 
derivatives PO,RH, and PO,R,H,:the feeblest acid function is the first 
to disappear. N. L, 
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Heat of Formation of Quinones of High Molecular Weight. 
By Amanp Vaceur (Compt. rend., 1898, 126, 1148—1151).—The 
author’s results in calories are summarised in the following table. 


Heat of combustion. 
—— ~ Heat of 


M. p. Const. vol. Const. press. formation. 
a-Naphthaquinone... 125° 1103°4 1103°7 + 46°8 
B-Naphthaquinone... 114—120 1110°0 1111°3 +39°7 
a-Naphthol 95 1187°6 1188°5 +30°5 
fB-Naphthol 122 1189°4 1190°3 +28°7 
Anthraquinone 281 1547°9 1548°5 +47°7 
Phenanthraquinone 196 1547°4 1548:0 +48°2 
Retenequinone 197 2156°4 2158:0 +91°4 


There is a notable difference between a-naphthaquinone and 
B-naphthaquinone, which corresponds with the known differences 
between their properties, but the values for a-naphthol and f-naphthol 
are practically identical. The formation of naphthols from naphtha- 
lene develops more heat than the formation of phenol from benzene, 
and the conversion of a-naphthol into the quinone develops more heat 
than the corresponding change in the case of phenols containing more 
than six carbon atoms. 

The heats of formation of the quinones throw no light on the 
question of their diketonic constitution. The diketones are formed 
from saturated hydrocarbons by elimination of 2H,O and combination 
with O,, but the quinones are formed from closed chain hydrocarbons 
by combination with O,, and elimination of H,O only. In this respect, it 
is the acids in the aliphatic series that are the analogues of the 
quinones, but the heat of formation of the acids from the correspond- 
ing hydrocarbons is practically independent of the molecular weight, 
whereas, in the case of the quinones, the heat of formation from the 
hydrocarbons increases distinctly with the molecular weight. 


C. H. B. 


Thermochemistry of Quinoneoximes. By Amanp VALEUR 
(Compt. rend., 1898, 126, 1205—1208).— 


Heat of Combustion. 
1. 2. Molecular 
At constant At constant heat of 
volume. pressure. formation. 
Benzoquinoneoxime 
(nitrosophenol) 715°5 Cal. 715-4 Cal.  +422°9 Cal. 
Thymoquinoneoxime 13343 __,, 1335°3 ss, +562 ,, 
a-Naphthaquinoneoxime 
(a-nitroso-a-naphthol) ... 11664 ,, 11665 _s,, +180 ,, 
B-Naphthaquinone-f-oxime 
(B-nitroso-a-naphthol)... 1170°0 ,, 11704 ,, +144 ,, 
B-Naphthaquinone-a-oxime 
(a-nitroso-8-naphthol) ... 11696 ,, 1169°7_,, +148 ,, 


The differences between the heats of combustion of the quinones 
and of their oximes are as follows. 
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Benzoquinone ' Oxime 7154 
Thymoquinone ... : Oxime 1335°3 
a-Naphthaquinone ’ Oxime 1166°5 
B-Naphthaquinone : a-Oxime 1169-7 
B-Naphthaquinone ' B-Oxime 1170°4 


These numbers indicate that the replacement of an atom of oxygen 
by the oxime group (:N-OH) raises the heat of combustion by about 
60 Cal. J.J.8. 


Combination of Pyridine and Trimethylamine with Formic 
and Acetic Acids. By Gustave Anpri (Compt. rend., 1898, 126, 
1105—1107).—The author has previously described the compounds of 
pyridine with formic and acetic acids respectively 2C;NH,,5H: COOH 
and 2C0;NH,,5CH,-COOH. 

The heat of the dissolution of the formic acid compound is — 0°9 Cal., 
ind the heat of neutralisation of 5H:-COOH by 2C,NH, in presence of 
water, is +8°3 Cal., and therefore the combination of 5H:COOH with 
20,NH, develops + 15°25 Cal. Direct determination gave + 15-3 Cal. 
Similarly, for the acetic acid compound, the heat of dissolution is 
+7°85 Cal., the heat of neutralisation +7 Cal., and the heat of com- 
bination between liquid acid and liquid base +5°75 Cal. Direct 
determination gave + 5:9 Cal. 

Formic acid and trimethylamine readily combine to form a com- 
pound,5H- COOH,2N Me,, which boils, apparently without decomposing, 
at 178°5—180° under a pressure of 749°5 mm., and at 95°5 under a 
pressure of 16 mm. The vapour density shows, however, that the 
compound is completely dissociated. Acetic acid forms a similar 
compound not strictly analogous in composition, 4MeCOOH,NMe,, 
which boils at 150—154° under a pressure of 755°5 mm., and at 
80—81° under a pressure of 37 mm., and is completely dissociated 
when in the form of vapour. The trimethylamine compounds seem 
to be somewhat more stable than the pyridine compounds, and it is 
noteworthy that their boiling points are distinctly higher than those 
of either of their respective constituents. C. H. B. 


Thermochemistry of Quinoline Bases. By Marcet DEL&PINE 
(Compt. rend., 1898, 126, 964—967, and 1033—1036).— 


Molecular heat of combustion. 
1 


. . Molecular 
At constant At constant heat of 
Base. volume. pressure. formation. 
Quinoline 1122°3 Cal. 1123-0 Cal. - 32°8 Cal. 
Tetrahydroquinoline 1226°56 1227°8 +0°4 
a-Methylquinoline 1286-27 1287-25 — 33°75 
a-Methyltetrahydro- 
quinoline : 1382°1__s, +91 
Tsoquinoline 1123°7 — 33°5 (solid) 
Hydroisoquinoline 1213°75 1215°0 + 13°2 (liquid) 


39 


” 


The following are the data for the hydrochlorides, the corresponding 
numbers are also given for aniline in order to compare with those of 


ABSTRACTS OF CHEMICAL PAPERS. 


the quinoline bases; and the numbers for benzylamine and methyl- 
aniline are given for comparison with those of the isoquinoline bases. 


Heat of saturation. 


git Heat of 
4 — solution 
HCl Salt of the 
dissolved. dissolved. hydro- 
e ~ +9 chloride 
HCl= 2HCl= HCl All (1 mol, = 
Base 4 litres. 6 litres, gas. dissolved. 4 litres). 
Quinoline, anhydrous... 6°46 Cal. 6°58Cal. 26°80Cal. 5°46 Cal. -2°95 Cal. 
»»  (+1°5H,0)... 5°23 ,, 2. — 
Hydroquinoline 7°15 f 28°05 ~ 8°50 
a-Methylquinoline 8°80 : 28°10 — 1°90 
a-Methylhydroquinoline 8°45 . 27°85 ., —2°0 
Aniline 7°44 3 27°57 ’ — 2°73 
Isoquinoline (liquid) ... 6°35 ’ 27°0 — 3°25 

Fr (solid) 5°01 25°66 — 

i (hydrate) 5°41 _ 
Hydroisoquinoline (liq.) 12°93 , " — 3°96 
Benzylamine (liq. ) & j i ~ 3°83 
Methylaniline (liq.)...... 6°9 : -D 


Quinoline bases. — 

C,H,N liq. + water=CygH,N diss 

CyH,N liq. + 1°5H,O =CyH,N,1°5H,0 liq.... + 1°23 Cal. 

CyH,,N,1°5H,O + water=CyH,N diss. ......... +0°23 Cal. 

CoH,N liq. + 2H, gas=C,H,,N liq +2x 16°6 Cal. 

CypHgN liq. +2H, gas=CyoHy3N liq. ......... +2 x 21°5 Cal. 
Isoquinoline.—CgH,N liq. + 2H, gas=CyH,,N liq +2 x 23°5 Cal. tA 

J.J.58. 


Atomic Weights by Physical and Chemical Methods. By 
DanteL BertHeLtor (Compt. rend., 1898, 126, 1030—1033).—The 
atomic weights of hydrogen, nitrogen, oxygen, and carbon deduced 
from molecular volumes and’ relative densities (next abstract) are 
almost identical with the best determinations by chemical methods. 


0. H. N. C. 
Physical method 16 10074 14:007 12:007 
Chemical method 16 1:0023—1:0075 14:°012 12-°001—12°005 


It follows that the atomic weights deduced simply from determina- 
tions of relative density and compressibility confirm the results 
obtained by chemical methods, and in some cases area the more accurate 
of the two. C. H. B. 


Molecular Weights of Gases. By Danie, Bertuetot (Compt. 
rend., 1898, 126, 954—956).—In consequence of the differences 
between the coefficients of expansion and compressibility, the molecular 
weights of gases are proportional, not to the actual density, but to 
the product of this value into the molecular volume. The molecular 


volume of a gas is given by the formula »,=v/[1+a(p—p,)]= 
Po 


» ?(1+ «ap —ap,), where v is the actual volume under an infinitely small 
0 
pressure p, whilst p, is the normal pressure and a is a coefficient 
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which, according to Regnault, is constant between 1 atmos. and 6 atmos., 
and which, in the light of Amagat’s experiments, may be assumed to 
hold good between 1 atmos. and 0 atmos. [If p is infinitely small, and 
Po is one atmosphere, the relation between the molecular volumes of 
two gases is given by the expression v,/v')=(1—a)+(1—q’). If d and 
d' are their respective densities, their molecular weights are propor- 
tional to (1 —a)d and (1 -a’)d’. 

The following table gives (1) the value of a at 0°; (2) the molecular 
volume %, at 0° and atmospheric pressure; (3) the sp. gr. d with 
reference to oxygen as a standard ; (4) the molecular weight M when 
0 = 32, and (5) the atomic weight » when 0= 16. 


H. N. co. O. 

— 000046 + 0:00038 + 0°00046 + 0°00076 
100046 0°99962 0°99954 0°99924 
0°062865 0°87508 0°87495 
2°01472 28°0132 28°0068 
10074 14-007 12-007 


Determination of the Molecular Weight of Solid Sub- 
stances. By AnprEas Fock (Ber., 1898, 31, 1610— ices. —A reply 
to I. Traube (this vol., ii, 369). M. O, F. 


Molecular Association of Liquids. By Witnetm Vavuse (J. 
pr. Chem., 1898, |ii], 57, 337—356).—The molecular association of 


liquids can be easily determined by dividing the actual heat of 
vaporisation by the heat of decomposition, the latter standing in 
direct relation to the atomic or molecular weight. The result so 
obtained is the number of molecules or atoms, which have been 
separated from one another during the passage into a state of vapour, 
and by adding one to the quotient the true amount of molecular 
association is obtained for the average number of molecules. 

The molecular weight of solids cannot be determined in a 
similar manner by making use of the heat of liquefaction, because the 
amount of work necessary to overcome the force of cohesion or molecular 
dissociation cannot be determined. 

The author’s experimental results are arranged in three tables, the 
first dealing with elementary substances, the second with inorganic 
compounds, and the third with organic compounds. The author con- 
cludes that his numbers agree sufficiently with those obtained by 
previous observers to warrant the use of his method. A. W. C. 


Mutual Solubility of Liquids and the Critical Solution Point. 
By Victor Rotumunp (Zeit. physikal. Chem., 1898, 26, 433—492).— 
The author first gives a summary of the work of previous observers, 
more especially of Abascheff, Alexéeff, and Guthrie. In his own 
researches, he employed the synthetical method used by Alexéeff, that 
is, the determination of the temperatures at which mixtures of known 
composition become turbid on cooling and clear on heating ; in almost 
all cases, the two temperatures lie within 0°2°, so that no supersatura- 
tion effects appear to occur. The pressure, being the vapour pressure 
of the liquids employed, was not constant, but the errors introduced 
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are quite inappreciable. For most of the pairs of liquids examined, 
the curves were similar to that obtained by Alexéeff for phenol and 
water, and the following critical temperatures were obtained ; phenol— 
water, 68°9°; propionitrile-water, 113°2°; furfuran—water, 122°5°; 
acetylacetone—-water, 87°25°; isobutyric acid—water, 24°3°; hexane— 
methylic alcohol, 428°; methylic alcohol-carbon bisulphide, 39°9° ; 
resorcinol—benzene, 109°. In the case of an alcoholic mixture, it is 
essential that the alcohol employed be absolutely free from moisture. 
Fora mixture of methyl ethyl ketone and water, a critical tempera- 
ture of about 151° was obtained, and here a minimum and maximum 
occur in the lower and upper branches respectively of the concentra- 
tion | temperature curve so that a closed curve is indicated. With 
diethyl ketone and water, the critical point was not reached, but here 
alsoa minimum is found. In the case of a mixture of triethylamine 
and water, the author verifies Guthrie’s determination of a lower 
critical point, that is, a temperature below which two liquid layers do 
not exist (Phil. Mag., 1884). The form of the curve is normal, and 
differs from that given by Guthrie, which is impossible, and, contra- 
dictory to his statements. No upper critical point was reached. A 
lower critica] point also occurs at about 6°5° in the case of f-collidine 
and water, and here, although the upper point was not reached, its 
existence was indicated by a maximum and minimum on the branches 
of the curve. It appears very probable, therefore, that the general 
form of the complete mutual solubility curve is a closed curve. If the 
osmotic or partial pressure of a component, and the reciprocal of its 
concentration, be taken as pressure and volume co-ordinates, the form 
of the isothermals are completely analogous to those of a liquid and 
its vapour, and the thermodynamics of the latter case may be applied. 
The diameter of the solubility curve is a straight line, that is, if 
C,, C, be the concentrations of a component in the two layers, then 
C,+C,=A+ Bt, a further analogy to ordinary critical phenomena. 
The author does not find, however, that Van der Waals’ law of cor- 
responding states is obeyed, whether the concentration is calculated 
by weight or by volume. In the case where one of the components is 
a solid, its solubility curve may or may not cut the mutual solubility 
curve of the liquids, and only in the former case can fusion under the 
solvent take place. The author classifies the liquids examined with 
regard to the mutual solubility, and the order of the list appears to 
indicate some connection between this property and the dielectric con- 
stants of the liquids. L. M. J. 


Diffusion of Solids in Gases. By Apert Corson (Bull. Soc. 
Chim., 1897, [iii], 17, 164—165).—When a slow current of sulphurous 
anhydride is passed over lead dioxide, a deposit of lead sulphate soon 
makes its appearance on the walls of the tube, showing that the gas 
has penetrated the solid, and also that the solid has diffused through 
the gas. The spreading of metallic copper on the surface of the glass, 
when the oxide is reduced in a current of hydrogen, appears to be a 
phenomenon of the same kind. The experimental conditions seem to 
preclude the explanation of the facts by the successive formation and 
decomposition of easily dissociable compounds. N. L. 
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Semi-permeable Membranes. By J. Misers (Rec. Trav. Chim., 
1898, 1'7, 177—181).—According to Ostwald, a semi-permeable mem- 
brane is both a conductor like metals fand also an “ion sieve” ; 
experiments made by the author, however, are not in accordance with 
the latter idea. The copper deposited on semi-permeable membranes 
is not a coherent mass, but is more of a spongy nature. A glass 
cylinder, closed by a membrane of copper ferrocyanide on parchment 
paper and filled with normal copper sulphate solution, is placed in an 
electrolysing vessel containing the same solution, and a current from 
two Bunsen’s elements passed through ; no copper is deposited on the 
membrane during the first half-hour, and it is only as the liquid in 
the cylinder is becoming colourless that the deposit is formed. If the 
cathode, which is placed in the cylinder closed by the membrane, is - 
weighed both before and after the experiment, it is found that the 
amount of copper deposited exceeds by a considerable amount that pre- 
viously contained in the solution in the cylinder, thus indicating that 
copper must have passed through the membrane. If acidified water 
and a platinum cathode are placed in a similar cylinder closed by a 
membrane, and this is then placed in an electrolytic vessel containing 
copper sulphate, even after a few minutes metallic copper is deposited 
on the cathode ; the amount of this copper, after 4 hours, is more than 
100 times that contained in the precipitate of copper ferrocyanide on 
the membrane, which is not acted on by the acid and retains its colour. 

Experiments have also shown that semi-permeable membranes are 
conductors differing entirely from metals. For example, if the anode and 


cathode in a copper sulphate electrolysis apparatus are separated by a 
semi-permeable membrane fixed between two ebonite rings and by a 
sheet of platinum of exactly the same size as the membrane, when the 
current passes, no metal is deposited on the membrane, but it is on the 
platinum, especially near the middle, none, however, near the margin, 
which is protected by the ebonite. J.J. 5. 


Influence of Temperature on Chemical Reactions. By ALBERT 
Corson (Compt. rend., 1898, 126, 1136—1138).—Although dry silver 
phosphate and pyrophosphate are not attacked by dry hydrogen 
sulphide at 0°, the action becomes distinct at 15° to 20°, and rapid 
at 100°. Dry zine phosphate is not appreciably attacked between 5° 
and 9°, but the action becomes marked at 100°, and rapid at 160°. 
Experiments at 100° show that the mass of hydrogen sulphide decom- 
posed by zinc phosphate in unit time and at a constant temperature 
is proportional to the square of the pressure. 

Dry cupric phosphate and orthophosphate, on the other hand, absorb 
hydrogen sulphide slowly but continuously at 0°. The rate of the 
reaction is greatly reduced if the pressure is lowered, but is accelerated 
by a rise of temperature. 

The decomposition of silver phosphate or pyrophosphate by hydrogen 
sulphide develops more heat than the decomposition of the correspond- 
ing cupric salts, and hence there seems to be no connection between 
the heat of decomposition and the temperature at which the reaction 
will take place. C. H. B. 
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Effect of Catalytic Action on the Velocity of .Oxidation 
of Sodium Sulphite by Atmospheric Oxygen. By Samuet L. 
Bieetow (Zeit. physikal. Chem., 1898, 26, 493—532).—If a solution of 
sodium sulphite be oxidised by drawing through it a current of atmo- 
spheric air, the velocity of oxidation is greatly reduced by the presence 
of small quantities of organic compounds in the solution, and this 
retarding influence was examined as far as possible quantitatively. 
Very great difficulty was experienced in obtaining comparable results, 
as differences frequently occurred when the conditions were apparently 
identical ; and although many sources of error were traced, ¢.g., india- 
rubber connection in the air passages, storage of water in different 
vessels, yet when all those known are avoided, a series of experiments 
are only comparable when an initial and final experiment, under 
similar conditions, give the same result. Very small quantities of the 
catalytic agent can be then detected, thus mannitol affects the velocity 
when present in N/320000 solution, whilst benzaldehyde has an even 
more marked effect. Experiments with N/500 sodium sulphite solution, 
and air velocities varying from 0°5 to 4°7 litres per minute, proved that 
the initial velocity of oxidation is proportional to the air velocity, and 
that, with an exception in the case of the slowest current, the quan- 
tity of air necessary for the oxidation of 50 per cent. of the sulphite 
is independent of the velocity. The air velocity, however, appears 
to have but a slight influence when the reaction takes place in the 
presence of a retarding catalytic agent, so that the influence of the 
latter is not on the dissolution velocity of the oxygen, but on the 
reaction velocity Na,SO,+0O-— Na,SO,. With solutions of sodium 
sulphite of very different strengths, the curves representing concen- 
tration | time are in all cases straight lines until a concentration of 
about N/500 is reached, when they rapidly bend downwards, indicating 
a marked decrease in the velocity. This is explained by the assump- 
tion of a great velocity constant for the reaction itself, so that until 
the concentration is small, the oxygen is removed from solution more 
rapidly than it is dissolved. The retarding effect of various 
compounds was determined, and experiments with mannitol, 
ethylic alcohol, and glycerol showed that the influence is accurately 
additive. In the monhydric, fatty alcohols, the retardation increases 
slightly with the molecular weight, but this may possibly be due to 
their lower volatility and removal by the air current; normal and 
isobutylic alcohols have equal effects ; that of the secondary compound 
is greater, and that of the tertiary almost negligable. Allylic alcohol 
has a greater effect than propylic alcohol, but no other comparison of 
saturated and unsaturated compounds was made. In the aromatic 
series, benzylic alcohol has an enormous effect, being the most active 
compound examined, its presence in N/8000 solution reducing the 
amount of sodium sulphite oxidised in 30 minutes from above 90 to 
3 per cent. ; most aromatic compounds have also great influence. The 
fatty aldehydes have little effect, and the ketones and ethereal salts 
practically none. Oxalic acid, carbonic anhydride, and ozone accel- 
erate the velocity ; sodium hydroxide has very little effect. 

L. M., J. 


INORGANIC CHEMISTRY. 507 


Causes of the Reciprocal Displacements of Two Acids. By 
AxBert CoLson (Compt. rend., 1898, 126, 831—833).—When dry 
hydrogen sulphide is brought in contact with silver phosphate, the gas 
is at first absorbed somewhat rapidly, then more slowly, and finally a 
condition of equilibrium is reached in about 3 days, the pressure 
of the residual gas being 125 mm. at 12°; the equilibrium is not 
appreciably affected by increasing the pressure of the gas, but is at 
once disturbed by a rise of temperature. At 109°, the reaction rapidly 
becomes complete. 

Similar phenomena were observed with silver pyrophosphate ; the 
higher the temperature, the greater the amount of change before equili- 
brium is established, and the lower the pressure of the residual gas. 

The reaction between a chloride and a non-volatile acid is endo- 
thermic, and that between metallic salts and hydrogen sulphide is 
exothermic, but in both cases a rise of temperature promotes the 
reaction and a fall of temperature retards it. It would seem, there- 
fore, that temperature is the principal factor in reciprocal displace- 
ments of this kind. C, H. B. 


A Fractionating Apparatus. By A. Trxrer, CHENAL-Frrron- 
DovuitHeT and Oo. (Bull. Soc. Chim., 1897, 
[iii], 17, 392—395).—This somewhat complex 
apparatus, of which a sketch is given, consists of 
two parts: the analyser, formed by a bulbed 
tube, and the refrigerator, which is a small, sub- 
sidiary condenser. The latter effects the more 
or less complete condensation of the vapours 
from the boiling liquid, the distillation of these 
condensed vapours being then brought about 
by those subsequently formed. N. L. 


A New Filter Flask. By Rerynoip 
Watrtuer (J. pr. Chem., 1898, 57, 544—545).— 
The construction of this flask is easily under- 
stood from the accompanying drawing. Into 
the funnel-shaped neck of the flask is placed 
an ordinary funnel, the junction being made 
air-tight by means of a rubber ring, which 
is suitable for all sized funnels and flasks. 


The fitting up of the flask, as well as the removal or change of funnel, 
is thus much simplified. i Wa 


Inorganic Chemistry. 


Formation of Iodates from Iodides. By Grore Kassner 
(Arch. Pharm., 1898, 236, 165—172).—Although potassium iodide is 
easily oxidised to iodate when warmed with nitric acid in an open 
vessel, it is not changed when heated with the acid in a sealed tube at 
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150—200° ; this is accounted for by the reducing action of the 
nitrous acid initially produced, which is not removed from the sphere 
of action. 

Similarly, although potassium iodide is readily converted into iodate 
by aqueous potassium permanganate, it remains unaffected in presence 
of an alkaline solution of potassium ferricyanide; this is probably 
due to a reverse change taking place, which involves the reduction of 
potassium iodate by potassium ferrocyanide. Such a change can, 
however, be prevented by removing the iodate as an insoluble pre- 
cipitate at the moment of its formation. Thus, when a solution 
containing potassium iodide, potassium ferricyanide, and barium and 
potassium hydroxides in the proportions of the equation 

12K,FeC,N, + 2KI + 1OKOH + Ba(OH),,8H,O = Ba(I0O,), + 
12K,FeC,N,+ 14H,0, 
is left during several hours, 75 per osnit. of. the iodide is oxidised, and 
precipitated as barium iodate ; the latter, however, generally contains 
a considerable proportion of barium carbonate and traces of iron, but 
can be easily purified by washing it successively with dilute potash and 
nitric acid. If, in the above method, iodine is made the starting point 
instead of potassium iodide, the proportions which give the best 
results are those corresponding with the equation 
I, + 10K,FeO,N, + 10OKOH + Ba(OH),,8H,0 = dies’ a 
"10K ,VeC,N, + 14H,0. W. A. D 


Combination of Ammonium Nitrate with Ammonia. By 
Epwarp Divers (Zeit. physikal. Chem., 1898, 26, 430—432).—The 
author had shown in 1873 (Phil. Trans., 163, 359) that dry am- 
monium nitrate absorbs ammonia and liquefies, behaving similarly to 
a deliquescent salt in a moist atmosphere, and that the product may 
be regarded as a true solution of ammonium nitrate in ammonia. 
Raoult and Troost, however, considered a definite compound to be 
formed, and the author therefore points out that Kuriloff’s recent 
work (this vol., ii, 156) is in complete accord with his own early in- 
vestigations, and indicates the absence of any chemical compound. 


L. M. J. 


Action of Oxygen on Carbon Bisulphide under the In- 
fluence of Light. By Marcexiin P. E. Bertnetor (Compt. rend., 
1898, 126, 1060—1066).—A mixture of air and carbon bisulphide 
vapour may be exposed to diffused daylight for a year without any 
change taking place, but if exposed to bright sunlight, some reaction 
takes place in an hour or two, and a yellowish-white substance is 
deposited which contains sulphur, carbon, and oxygen, whilst carbonic 
oxide and carbonic anhydride are also formed, and remain mixed with 
the residual oxygen and the nitrogen. No nitrogen enters into com- 
bination, and in this respect the action of light differs from that of 
the silent electric discharge. 

The most important point about the reaction is that the light has 
no effect until it reaches a certain and somewhat high intensity ; it is, 
therefore, analogous to the many reactions that do not take place below 
a particular temperature. C. H. B. 
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Derivatives of Silicon Tetrachloride. By Josern F. X. 
Haroup (J. Amer. Chem. Soc., 1898, 20, 13—29).—The author finds 
that silicon tetrachloride does not act on the following substances, 
formonitrile, acetonitrile, propionitrile, succinonitrile, benzonitrile, 
toluonitrile, nitric peroxide, the mixed vapours of nitric peroxide and 
chlorine, the chlorides of phosphorus, sulphur monochloride, or cyano- 
gen chloride. When silicon tetrachloride is heated with mandelonitrile 
or lactonitrile, silicic acid and complex tarry products are formed. 
By the action of aniline (4 mols.) on silicon tetrachloride (1 mol.) 
dichlorosilicondianilide, SiCl,(NHPh),, and aniline hydrochloride are 
obtained. The violence of the action is moderated by using an- 
hydrous ether or benzene; in the former case, both products are 
precipitated ; in the latter, the silicon compound remains in solution. 
According to the author, in the longer and less direct method of 
Reynolds (Trans., 1889, 55, 474) a further reaction between di- 
chlorosilicondianilide (1 mol.) and aniline (4 mols.) takes place, 
whereby silicontetranilide, and aniline hydrochloride are formed. 
Silicon tetrachloride acts on orthotoluidine more readily than on 
aniline, the action taking place even in a freezing mixture, the products 
being analogous to those obtained in the case of aniline. When 
silicon tetrachloride vapour is passed into molten benzamide, benz- 
aldehyde is formed, whilst with acetamide, the tetrachloride yields 
acetonitrile. E. W. W. 


Method of Preparing Metals and Alloys by means of 
Aluminium. By Hans Go.pscumipt (Annalen, 1898, 301, 19—28). 


—Since the discovery of a method of preparing aluminium in large 
quantities, advantage has been taken of the reducing action of this 
metal towards metallic chlorides and oxides. In many cases, the action 
is so violent that only small quantities of material can be dealt with 
conveniently. By avoiding the application of external heat, however, 
the author :has found that the change may be kept under control, 
sufficient heat to start the interaction being supplied at a point in the 
mixture by means of ignited magnesium ribbon. The best results are 
achieved when several kilograms of material are manipulated at one 
time. 

In this way, a large number of metals, even those which are not 
readily fusible, may be prepared without difficulty ; if a small excess 
of the oxide is employed, the metal is obtained uncontaminated with 
aluminium. Chromium and manganese have been prepared in a very 
pure condition ; the latter metal exhibits surface colours, and has 
greater cohesive power than when produced by the ordinary method. 

The sulphides of the metals may be advant&geously used in place of 
the oxides ; in this case, the temperature of reaction is lower. 

M. O. F. 


Metallic Precipitation. By Jzan B. Sznperens (Bull. Soc. Chim., 
1897, [iii], 17, 271—286. Compare Abstr., 1897, ii, 171, 319, and 
448).—The action of metals on solutions of metallic nitrates having 
been dealt with in former communications, the author now gives the 
results of further experiments on the action of various metals on the 
sulphates, chlorides, and acetates of silver, copper, and lead. The 
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substances used were chemically pure, and the experiments were carried 
out in neutral solutions at the ordinary temperature, with exclusion 
of air. ; 

The nature of the acid radicle of the salt appears to exercise a 
marked influence on the precipitation. Thus, tin and iron precipitate 
silver and copper from their sulphates, but have no action on the 
acetates ; bismuth, on the other hand, precipitates silver acetate, but 
not the sulphate. Aluminium completely precipitates silver sulphate, 
but has scarcely any action on silver acetate ; it acts rapidly on cupric 
chloride, very slowly on cupric sulphate, and still more slowly on the 
acetate. In many cases, the rapidity and character of the precipitation 
varies with the concentration of the solution. It is remarkable that 
nickel has no action on the salts examined, with the exception of a 
very limited reaction in the case of cupric chloride, whereas cobalt 
brings about immediate precipitation. 

As a general rule, the amouns of the precipitating metal which 
enters into reaction is greater than that accounted for by the equation 
R’SO, + M’ = M"SO, + R”, owing to the occurrence of various secondary 
reactions. . Sometimes, as with zinc and aluminium, hydrogen is evolved 
and the precipitating metal is converted into a basic salt ; sometimes, 
as in the cases of: tin and bismuth, an acid salt remains in solution 
whilst an oxide or a basic salt is precipitated. In almost every case, 
the precipitated metal is contaminated more or less with the precipi- 
tating metal, a definite alloy being formed by the action of cadmium 
on silver salts (this vol., ii, 25). Zine alone, acting on a solution 
of lead acetate, appears to give a precipitate of pure metal. 

N. L. 


Action of Calcium Sulphate on Halogen Alkali Salts. By 
Aurrep Dirre (Compt. rend., 1898, 126, 694—700).—In dilute solu- 
tions, the decomposition of calcium chloride by alkali sulphates would 
be slightly endothermic ( — 0°9 Cal.), and hence, under these conditions, 
calcium sulphate should decompose alkali chlorides, 

When calcium chloride and potassium sulphate solution interact in 
presence of potassium chloride solution, there is no apparent change so 
long as the proportion of calcium chloride remains below a certain 
limit, but if this limit is exceeded, slender, transparent, brilliant 
needles of the double sulphate, CaSO,,K,SO, + 4H,O, are gradually de- 
posited. It is obvious that the formation of this double salt may 
serve to change the thermal sign of the reaction. The salt readily 
forms supersaturated solutions ; analyses of the solution after equili- 
brium has been attained consequent on each fresh addition of calcium 
chloride show that the higher the proportion of calcium remaining in 
. the solution, the lower the proportion of sulphuric acid, and vice versd. 
Numbers are given showing the conditions of equilibrium at 24° in a 
solution containing 120 grams of potassium chloride per litre. 

Onthe other hand, when calcium sulphate is in contact with potassium 
chloride solutions of increasing concentration, the proportions of cal- 
cium and sulphuric acid dissolved at first increase with the quantity of 
potassium chloride, and the relative proportions indicate that the cal- 
cium sulphate dissolves unchanged. Beyond a certain point, however 
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the quantity of calcium dissolved continues to increase, but the quan- 
tity of sulphuric acid dissolved reaches a maximum and then decreases ; 
at the same time, the crystals of the double sulphate gradually separate. 
If the quantities of potassium chloride are represented by the abscisse, 
and the quantities of either calcium or sulphuric acid in the solution 
are represented by ordinates, regular curves are obtained, that of the 
calcium being first concave and afterwards convex towards the hori- 
zontal axis. The curve of sulphuric acid reaches a maximum and then 
descends, the points of inflexion of the two curves falling on the 
same ordinate. It is clear, therefore, that, whilst under certain con- 
ditions potassium sulphate can decompose calcium chloride, under other 
conditions the reverse change takes place and the formation of the 
double sulphate, and the proportion of potassium chloride present, are 
important factors in the establishment of equilibrium. 

With potassium or calcium bromide, the phenomena are practically 
the same as with the respective chlorides, and the iodides behave 
similarly. 

With ammonium chloride and sodium chloride, the results are also 
similar, except that no formation of a double sulphate takes place. 

C. H. B. 


Action of Strontium Chromate on Mercuric Chloride. By 
H. Imbert and G. Betucou (Bull. Soc. Chim., 1897, [iii], 1'7, 471—473). 
—One hundred and two grams of strontium chromate are dissolved in 
50 c.c. of concentrated hydrochloric acid, and the solution diluted with 
water to 250 c.c. ; 271 grams of mercuric chloride are then dissolved 
in the liquid, which is warmed on the water bath, filtered, and allowed 
to cool. Orange-red crystals separate, which, on drying over sulphuric 
acid, have the composition SrCrO,,2HgCl,,HCl. The compound is not 
decomposed by water. N. L. 


Action of Strontium Chromate on Mercuric Chloride. By 
G. Betueou (Bull. Soc. Chim., 1897, [iii], 1'7, 473—474).—20°4 grams 
of strontium chromate, 27:1 grams of mercuric chloride, and 200 c.c. 
of water are heated together on the water bath, the liquid being 
finally filtered from the insoluble reddish residue, which probably con- 
tains basic mercuric chromate. The filtrate, on cooling, deposits 
orange-yellow crystals, which, when dried over sulphuric acid, have 
the composition 2(SrCrO,,3HgCl,), HCl. N. L. 


Dissociation of Barium and Manganese Carbides. By Giv 
and Letgux (Compt. rend., 1898, 126, 749—750).—When barium or 
manganese carbide is heated in an electric furnace with a current of 
35 volts and 16 ampéres per sq. cm., it dissociates intogthe metal, 
which volatilises, and carbon which remains in the form of graphite. 
The barium compound dissociates more readily than the manganese 
compound, but both decompose below the volatilising point of carbon. 
(Compare this vol., ii, 322.) C. H. B. 


Preparation of Beryllium by Electrolysis. By Paut Lesrau 
(Compt. rend., 1898, 126, 744—746).—Beryllium fluoride, like the 
other haloid salts, is a non-conductor of electricity when fused, but 
becomes a conductor and electrolyte when mixed with an alkali 
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fluoride. The beryllium sodium fluorides, BeF,2NaF and BeF,NaF, 
are most readily prepared by dissolving the necessary quantities of 
beryllium hydroxide and sodium carbonate in hydrofluoric acid ; the 
first melts at about 350°, and the second at a red heat. The fused 
salt is electrolysed in a nickel crucible, which serves as the cathode, 
whilst the anode is a rod of graphitic carbon. When the current 
passes, the source of heat is withdrawn ; the salt remains fused, and 
it is important that the temperature should never exceed an incipient 
red heat. A current of 6 to 7 ampéres and 35 to 40 volts is sufficient, 
and the metal separates in a crystalline form. 

Alloys of beryllium can be obtained by conducting the electrolysis 
in a carbon crucible, which serves as the anode, and contains the 
other metal in a state of fusion. C. H. B. 


Attempts to prepare Hydrated Double Chloride or Bromide 
of Sodium and Magnesium. By AvevstE pe ScHutTen (Bull. Soc. 
Chim., 1897, [iii], 17, 169—170).—Attempts to prepare the double 
chloride, NaCl,MgCl, + H,O, described by Poggiale, were unsuccessful. 
The corresponding double bromide also appears to be incapable of 
existence. N. L, 


Production of Brominated Potassium and Ammonium 
Carnallites. By A. pz Scuuxren (Bull. Soc. Chim., 1897, [iii], 17, 
167—169).—Substituted carnallites of the formule KBr,MgBr, + 
6H,O and NH,Br,MgBr, +6H,O are formed when solutions of the 
mixed salts are slowly evaporated over sulphuric acid ; a large excess 
of the magnesium salt must, however, be employed. The crystallo- 
graphic characters and optical properties of the salts are described. 
The double salt obtained by Léwig, and stated by him to have the 
formula 2K Br,MgBr,+6H,O, could not be prepared ; nor could the 
corresponding double chloride. The product obtained by Loéwig was 
probably a mixture of potassium bromide with brominated carnallite. 


N. L. 


Attempts to Produce Compounds Isomorphous with Kainite 
and with Tachyhydrite. By A. pe Scuu.tTen (Bull. Soc. Chim., 1897, 
| iii], 17, 165—167).—Experiments were made with a view to ascer- 
tain whether the methods which have been successfully employed for 
thesynthesis of kainite, K,SO,,MgSO,,MgCl, + 6H,O, and tachyhydrite, 
CaCl,,2MgCl,+12H,O, could be used for the production of iso- 
morphous compounds of the formule (NH,),SO,,MgSO,,MgOl, + 6H,0, 
K,80,,MgS0,,MgBr, + 6H,O, and CaBr,,2MgBr,+12H,O0. Such com- 
pounds appear, however, to have no existence. N. L. 


Double Haloid Salts of Lead and Ammonium. By H. 
Fonzes-Diacon (Bull. Soc. Chim., 1897, [iii], 17, 346—356),— 
According to Remsen, the number of molecules of an alkali haloid 
which combines with a molecule of a metallic haloid is never greater, 
and is usually less, than the number of halogen atoms contained in 
the latter. It is admitted, however, that the compounds containing 
ammonium haloids often form exceptions to this rule, and, not being 
satisfied with the explanations of this fact usually offered, the author 
has made a complete study of all the compounds to be obtained by 
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the action of solutions of ammonium haloids on lead haloids. The 
latter are dissolved by hot solutions of the ammonium salts, and, on 
cooling, the solutions deposit the double salts, the composition of 
which depends on the experimental conditions. Since these com- 
pounds undergo dissociation in aqueous solution, the crystals must 
be washed with a dilute solution of the ammonium haloid used in 
their preparation. The analysis of these salts is carried out as 
follows : the lead is converted into lead sulphate, ammonium sulphate 
being expelled by heating to redness; the ammonia is distilled and 
titrated ; the halogens are calculated from the weight of mixed silver 
salts into which they are converted, combined with a volumetric 
determination of the amount of silver required to combine with them. 
The following new compounds are described. 

Salts of the type MX,A.-—Pb(CII,)NH,+2H,0; Pb(BrI,)NH, + 
2H,0. 

Salts of the type MX,A,.—Pb(CI,Br,)(NH,),+4H,0 ; PbBr,(NH,). 

Salts of the type M,X;A.—Pb,(Cl,Br)NH,; Pb,(Br,Cl)NH, ; 
Pb, Br,NH, ; Pb,(BrI,)NH,,. 

Salt of the type M,X,,A,.—Pb,1,,(NH,), + 6H,0. 

No double fluoride could be prepared; the action of ammonium 
bromide on lead fluoride gave rise to the compound PbF Br, analogous 
to the compound PbFCl previously obtained by Berzélius. 

All these substances are well-defined crystalline compounds which 
are decomposed by water, but are dissolved by caustic potash and by 
strong acids. In every case, Remsen’s law holds good, and no 


evidence could be found for the existence of the complex salts, 
probably mixtures, described by Woelckel, Poggiale, and André, and 
which have been cited as exceptions to the law. N. L. 


Double Thiosulpates of Copper and Potassium. By WILHELM 
Mourtumann and L. Srivrzet (Ber., 1898, 31, 1732—1735).—Potassiwm 
cuprithiosulphate, Cu(S*SO,K),, is obtained by mixing solutions of 
potassium thiosulphate and copper sulphate, the blue colour of the 
latter salt being changed to pale yellow; it forms slender, colourless 
needles, and if allowed to remain in contact with the mother liquor 
for several days, becomes brown from the separation of cupric sulphide. 
The salt is probably identical with the compound described by Cohen 
(Trans., 1897, 51, 38), who gave to it the formula Cu,S,0,,2K,S,0, ; 
apart from analysis, however, its behaviour accords more closely with 
that of a cupric compound. Caustic soda produces a very faint tur- 
bidity in the aqueous solution, whilst the solid substance, on digestion 
with the agent, yields black copper oxide ; potassium ferrocyanide 
gives the characteristic reddish-brown cupric ferrocyanide, and hydro- 
gen sulphide produces colloidal cupric sulphide, which is precipitated 
by acids and neutral salts. From the behaviour of the salt towards 
caustic soda and ammonia, which does not develop colour, the authors 
regard it as having the above constitution, rather than that of a 
double salt. 

Potassium cuprothiosulphate crystallises in beautiful, yellow prisms, 
having the composition Cu,S,O0,,2K,8,0,+2H,0; recrystallisation 
from water yields a tetrahydrate differing in crystalline form from the 
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dihydrate. The cuprous salt described by Cohen (loc. cit.) is probably 
a mixture of these hydrates. The solution is intensely yellow, and 
gives the reactions of a cuprous salt. M. O. F. 


Cuprosammoninm Bromides and Cuprammonium Thio- 
cyanates. By Turoporr W. Ricwarps and BenJamIn 8. MERIGOLD 
(Zeit. anorg. Chem., 1898, 1'7, 245—252).—Cuprosammonium bromide, 
Cu,Br,(NH,),, is obtained by dissolving cuprous bromide (10 grams) 
in the least possible quantity of ammonia, and adding acetic acid 
(25 ¢.c), the crystalline product being washed with alcohol and ether, 
and dried over sulphuric acid under diminished pressure; all the 
operations must be carried out in an atmosphere of hydrogen. It 
cerystallises in long, flat, colourless prisms, is quite stable when dry, 
but quickly oxidises when exposed to the air in contact with water, 
and is easily soluble in ammonia and nitric acid. 

Cuprosammonio-thiocyanate, Cu,(NH,),(SCN),, obtained by adding 
ammonium thiocyanate to a solution of cuprous hydroxide in ammo- 
nia, is a white, crystalline powder which quickly loses ammonia on 
exposure to the air. 

Tetrammonio-cuprosammonium bromide, Cu,Br,(NH;,),(?), is obtained 
by saturating finely powdered cuprous bromide, cooled with ice, with 
dry ammonia ; it is a black powder, decomposed by water, and soluble 
in ammonia and nitric acid. It is extremely unstable, and easily 
gives off its ammonia. 

Triammonio-cuprosammonium thiocyanate, Cu,(NH,),(SCN),, ob- 
tained by saturating powdered cuprous thiocyanate with dry ammonia, 
is a black powder which is very unstable, and quickly gives off 
ammonia on exposure to the air. 

Diammonio-cuprammonium thiocyanate, Cu(SCN),(NH,),, is obtained 
by adding ammonium thiocyavate to a solution of cuprammonium 
bromide, and then adding sufficient ammonia to dissolve the precipi- 
tate which is produced ; the new compound soon separates from this 
solution in lustrous, deep-blue crystals. It gives off ammonia on 
exposure to the air, is decomposed by water and dilute acids, and is 
soluble in hot concentrated hydrochloric acid, in cold concentrated 
nitric aeid, and in ammonia. E. C. R. 


Colloidal Silver. II. By Atrrep Lorrermoser and Ernst von 
Mever (J. pr. Chem., 1898, [ii], 57,540—543. Compare this vol., ii,116). 
—In order to study the influence of time on the change of colloidal to 
molecular silver, a certain amount of acid was added in one portion 
to a solution of colloidal silver, and the time necessary for the com- 
plete change observed ; the end of the reaction is easily determined 
by placing a drop of the solution on a glass plate, and looking through 
this on to white paper ; as soon as the separation of fine silver par- 
ticles could be clearly seen, the time was noted. 

The results of experiments which are tabulated show that the less 
the amount of acid used, the longer the time necessary for the re- 
action ; andthe amount of acid which will produce the change in a 
certain time stands in inverse proportion to the concentration of the 
solution. 

In continuation of their work on the precipitation of colloidal silver 
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by salts of the heavy metals, the authors show that in the case of 
reducible metallic chlorides, silver chloride and the lower chloride of 
the metal are formed; a part of the silver is, however, always pre- 
cipitated in the insoluble form. If both solutions (colloidal silver 
and metallic chloride) are very dilute, it often happens that neither 
silver chloride nor the lower chloride of the metal are precipitated 
but remain in solution in the colloidal form; particularly is this the 
case with mercuric chloride. 

Colloidal silver iodide appears to be of therapeutic interest, but, 
like colloidal silver chloride and bromide, has no use in 5 ys 

A. W. C. 


Ammonio-Silver Bromides. By R. Jarry (Compt. rend., 1898, 
126, 1138—1142).—Dry silver bromide is converted by liquefied 
ammonia into a white powder, which at 4° loses a large quantity of 
ammonia, and at about +35° loses a second quantity of the gas, a 
residue of yellow silver bromide being left. The compound stable 
below 4° has the composition AgBr,3NH,, whilst that stable up to 
35° has the composition 2AgBr,3NH,, the two being analogous respec- 
tively to the ammonio-silver chlorides (Abstr., 1897, ii, 259). Their 
dissociation pressures are as follows. 

AgBr,3NH,. 
& -—23° -—18° -8° 0° 35° 80° 14° 20° 23° 
p 414 195 36 605 745 92 131 182 214mm. 


2A gBr,3NH,. 
# 0° 4° 10-4° 11-2° 14° 16°6° 286° 43°8° 53° 
p 88 107 166 17-4 206 24-9 51:3 1225 198-6 mm. 


The absorption of gaseous ammonia by silver bromide, even at — 20°, 
is very slow, and this probably explains Rammelsberg’s statement 
that no absorption takes place. Liquefied ammonia dissolves.a small 
quantity of the compound AgBr,3NH,, and deposits it in trans- 
parent, birefractive needles when allowed to evaporate. The com- 
pound 2AgBr,3NH, is likewise obtained in small needles by allowing 
a solution of silver bromide in ordinary ammonia to evaporate over 
potash or lime in an atmosphere of ammonia. Highly concentrated 
ammonia solution, in contact with silver bromide, seems to convert it 
into the compound AgBr,3NH,, which, however, is decomposed on 
dilution, whilst the second compound is decomposed on further dilution. 

The solubility of silver bromide at 0°, in 10 c.c. of ammonia solution 
of various strengths, is as follows. 

NH, AgBr. NH; AgBr. NH. AgBr. NH. AgBr. 

Gr. Mgr. Gr. Mgr. Gr. Mgr. Gr. Mgr. 
0307 80 1:151 34:9 2627 106°7 3°722 288°8 
0°488 96 1532 55:7 3:126 1568 3770 293°0 
0669 17:2 1:809 72:2 3-389 198°7 3:926  289°2 
0829 21°2 1953 741 3652 2669 3995  285°0 


‘The curve representing these results shows two breaks corresponding 
with solutions saturated under the dissociation pressures of the two 
compounds AgBr,3NH, and 2AgBr,3NH, respectively, the three 
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sections of the curve, therefore, representing, first, the solubility of 
silver bromide ; secondly, the solubility of the compound 2AgBr,3NH,, 
and lastly, the solubility of the compound AgBr,3NH,. The two com- 
pounds form and dissociate in ammonia solution, just as they do in a 
vacuum. C. H. B. 


Silver Peroxynitrate and Silver Peroxide. By Epvuarp 
Mutper (Rec. Trav. Chim., 1898, 17, 129—176. Compare Abstr., 
1896, ii, 561 ; 1897, ii, 260 and 551).—When the compound Ag,NO,, 
is deprived of an atom of oxygen and the product extracted with 
water, silver nitrate passes into solution, and silver peroxide, Ag,O,, 
is left. The silver nitrate can be extracted in a short time, and 
it is suggested that the compound Ag,NO,, has the composition 
3Ag,0,,AgNO,. When the peroxynitrate is boiled with water, oxygen 
is liberated, silver nitrate goes into solution, and a residue of silver 
peroxide is obtained. This is the most convenient method for the 
preparation of the peroxide on a fairly large scale. 

The peroxide dissolves in either concentrated nitric or sulphuric 
acid, yielding brown solutions ; decomposition is facilitated by the pre- 
sence of water. Acetic acid itself does not dissolve the peroxide, but 
in presence of water, silver acetate, water, and oxygen are obtained. 
The author gives a list of silver peroxides which have been described 
by different authorities. 

A method for estimating the oxygen excess in the peroxynitrate is 
described ; it is based on the decomposition of the compound with 


water. The peroxynitrate undergoes slow, spontaneous decomposition 
when kept for any length of time, even over sulphuric acid, the 
decomposition is so slow, however, that it would require about 13 
years for the two atoms of oxygen (oxygen excess) to be eliminated. 
J.J.8. 


Amalgams. By Wituetm Kerr (Zeit. anorg. Chem., 1898, 17, 
284—309).—Sodium amalgam containing 2°5—3 per cent. of sodium 
was prepared by melting sodium with mercury. When this solid 
amalgam is dissolved in warm mercury and the solution allowed to cool, 
a crystalline amalgam separates when the solution contains 0°7 per cent. 
or more of sodium ; the author has determined the composition of the 
crystals and the mother liquor obtained by dissolving known weights of 
the solid amalgam in mercury at known temperatures. The mixture of 
amalgam and mercury is placed in a sealed tube and shaken in a 
thermostat, and when the solution is complete, the crystals are sepa- 
rated by filtration with the aid of an air pump through a leather dish 
arranged in a Gooch’s crucible. The sodium in the amalgam is esti- 
mated by treating a weighed portion with an excess of N/2 hydro- 
chloric acid and determining the excess of acid with barium hydroxide 
solution, using “ ethyl-orange” as indicator. 

At temperatures from 0° to 100°, the crystalline amalgam has the 
composition NaHg,, and all the mother liquors separated at 25° and 
above deposited the same compound on cooling ; the percentage of 
sodium in the mother liquors varies from 0°544 at 0° to 1:10 at 99°8°. 
The solubility of sodium in mercury is, therefore, very small, and is 
comparable with that of potassium, barium, and strontium ; thus 100 
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parts of amalgam at 0° contain 0°25 parts K, 0°544Na, 0°17 Ba, and 
at the ordinary temperature 0°45K, 0°643Na, 0°33Ba, and 0°90—1-00 
parts Sr. It is remarkable that sodium is more soluble than potas- 
sium, and strontium than barium. Sodium amalgam‘has no definite 
melting point, it begins to soften at 105°, is converted into a fluid 
magma at 119°, and is completely molten at 138—139° ; on allowing 
the mass to cool, crystals begin to form at 137°, at 128° it is full of 
beautiful needles, and is completely solid at 103°. This behaviour in- 
dicates the formation of a more concentrated amalgam above 100°, 
and shows that the solubility of sodium increases rapidly above 100°, 
since. the amalgam which melts at 138° must contain at least 2°25 per 
cent. of sodium. 

Potassium amalgam was obtained by the electrolysis of a solution 
of potassium chloride, using a mercury cathode. The apparatus, which 
is fully described in the paper, is so arranged that the mercury can be 
passed through the potassium chloride several times, and the mixture 
of solid and liquid amalgam is collected in an atmosphere of hydrogen. 
The crystals are separated from the mother liquor by filtration in the 
same way as described above for sodium amalgam. The larger crystals 
must be completely broken up, as they are very porous and absorb 
large quantities of the mother liquor. The amalgam crystallises in 
large, silvery cubes truncated by octahedral and dodecahedral faces, and 
has the composition KHg,,. 

Barium amalgam, which can be very easily obtained in a similar 
manner to potassium amalgam, by the electrolysis of a saturated 
solution of barium chloride, crystallises in small, hard, lustrous cubes, 
and has the composition BaHg,, when prepared between 21° and 81°. 
The mother liquor contains, at 0°, 0°160 to 0°178 per cent. of barium, 
and at 81°, 0'969 per cent. The amalgam is very easily oxidised on 
exposure to the air, and cannot, therefore, be fused in the air; it is, 
however, very slowly attacked by water, and oxidised samples can be 
purified by washing with water. 

Strontium amalgam, obtained by the electrolysis of a saturated solu- 
tion of strontium chloride, is somewhat difficult to prepare on account 
of the ease with which it is attacked by water ; during the electrolysis 
large quantities of hydrogen are evolved, and the solution of stron- 
tium chloride quickly becomes saturated with strontium chlorate. The 
amalgam separates in very slender crystals, and is quickly oxidised 
on exposure to the air. When crystallised at the ordinary tempera- 
ture, it has the composition SrHg,,, when crystallised at 64—81°, 
the composition SrHg,. 

Sodium amalgam containing 0°685 per cent. sodium is very slowly 
decomposed by water or N/10 solutions of sodium chloride, carbonate, 
or pure hydroxide ; with the ordinary pure sodium hydroxide of com- 
merce, however, the decomposition is very rapid, being for N/4 
solutions 40 times as great as with water, and for N/10 solutions 5 
times as great. This increase in the rapidity of the decomposition is 
due to traces of silica, iron, zinc, and aluminium, and when a small 
quantity of the hydroxide of a metal which is soluble in sodium 
hydroxide is added to a solution of pure sodium hydroxide, the rate 
of decomposition of the amalgam is greatly increased. E. C, R, 
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New Method of Fractionating Metals of the Yttrium Group. 
By G. Ursain (Compt. rend., 1898, 126, 835—-838).—The ethyl sul- 
phates of the metals of the yttrium group, which are easily prepared by 
the interaction of barium ethyl sulphate and the sulphate of the par- 
ticular metal, crystallise very readily. These facts can be utilised for 
the separation, by fractional crystallisation, of the various metals, 
which crystallise in the following order: yttrium, terbium, holmium, 
and dysprosium, erbium, ytterbium. C. H. B. 


Separation of the Cerite Metals: Solubility of their Sul- 
phates in Water. By Witnetm Mutumann and H. Roxie (Ber., 
1898, 31, 1718—1731. Compare this vol., ii, 376).—The authors 
describe a series of experiments undertaken with the object of devis- 
ing a method of separating the cerite metals. They-have obtained 
the enneahydrate of lanthanum sulphate, the octo- and penta-hydrates 
of praseodymium sulphates, and the octohydrate of neodymium sul- 
phate ; the solubilities of these salts in water have been determined, 
and the appropriate curves are given in the original paper. 


M. O. F. 


Neodymium. By O. Boupovarp (Compt. rend., 1898, 126, 
900—901).—Neodymium can be isolated by allowing a solution of the 
pure sulphates of the yttrium metals to remain in contact with excess 
of potassium sulphate for at least 24 hours, decomposing the insoluble 
double sulphate with sodium hydroxide, dissolving the oxide thus 
obtained in nitric acid, and precipitating with oxalic acid. The metal 
thus isolated has the atomic weight 143, which agrees closely with the 
value 142°7 obtained in previous experiments. The oxide is greenish, 
the oxalate and anhydrous sulphate are slightly rose-coloured ; the 
crystallised sulphate, which is rose-coloured, is less soluble than the 
anhydrous sulphate, and is more soluble in cold water than in hot. 

The absorption spectrum of the sulphate of this metal is as follows : 
591-5 to 584, shadow ; 584—572, intense band ; 523—519, intense band ; 
512—508, feeble band ; 480 and 470, faint bands, probably due to 
traces of praseodymium. 

It is noteworthy that neodymium forms a double sulphate with 


potassium more soluble than the praseodymium compound. 
C. H. B. 


Spectrum and Elementary Nature of Neodymium. By 
Euektne Demargay (Compt. rend., 1898, 126, 1039—1041).—Didymium 
oxide, carefully purified from lanthanum and cerium, and fractionated 
by Auer von Welsbach’s method of ammoniacal nitrates, yielded neo- 
dymium free from samariumandpraseodymium. Repeated fractionation 
by the method indicated, and also by other methods, failed to produce 
any alteration in the spectrum, and it follows that neodymium is an 
elementary body and not a mixture of two or more substances as has 
been asserted. 

Neodymium oxide prepared from the oxalate has, contrary to the 
statements of other observers, a pale bright blue colour, which is dis- 
tinctly altered by very small quantities of praseodymium, samarium, 
or terbium. The colour of its salts varies, according to the concen- 
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tration of the solution, from lilac blue to reddish-violet, but in presence 
of small quantities of samarium or praseodymium compounds the 
colour is a yellowish- or brownish-red. 

An acid solution of the chloride shows the following bands: 7324, 
6910, 6804 (strong), 6731 (feeble), 6373, 6292 (double and very feeble), 
6234, 5783 (about the middle of the very strong band), 5220 (about 
the middle of the strong band), 5320 (fairly strong), 5109 (very 
strong in the middle), 4768 (strong), 4691 (strong), 4624 (nebulous 
and diffuse, but fairly strong), 4351 (feeble), 4294 (very feeble), 4281 
(strong), 4200 (very feeble). 

The bands below 5109 are rendered very faint and indistinct by the 
presence of a certain quantity of samarium, and this may explain why 
they have not been observed by other investigators. Some of the 
bands are greatly affected by variations in the nature of the acid ; the 
small group about 6300, for example, is very difficult to recognise in 
presence of nitric acid. C. H. B. 


Praseodymium. By Car von ScHexe (Zeit. anorg. Chem., 1898, 
17, 310—326).—The praseodymium compounds are obtained as follows. 
Monazite sand is decomposed by sulphuric acid, the aqueous solution 
precipitated with oxalic acid, and the washed precipitate dried at 100° 
and dissolved in concentrated nitric acid. The cerium and thorium 
salts are separated by repeatedly evaporating the solution, and the 
solution containing the other oxides is mixed with ammonium nitrate 
and subjected to fractional crystallisation according to Welsbach’s 
method. The praseodymium salts collect in the fractions between the 
lanthanum and didymium fractions. The fractions richest in praseo- 
dymium are then mixed with sodium nitrate and fractionally crys- 
tallised ; of these, the fractions which contain neodymium are con- 
verted into the double salt with ammonium nitrate mixed with cerium 
ammonium nitrate, and fractionally crystallised, when the praseo- 
dymium accompanies the cerium salt and the neodymium remains in the 
mother liquors. The product thus obtained is free from neodymium, 
and contains only a trace of lanthanum. It is boiled with ammonium 
nitrate, which dissolves any sesquioxides, and the peroxide is finally 
converted into the oxalate and fractionally crystallised from nitric 


acid. The author, on subjecting the product to fractional crystallisa- | 


tion from ammonium nitrate and examining the different fractions 
spectroscopically, was unable to detect the presence of any other 
element in the praseodymium except a trace of lanthanum. 

Praseodymium yields two oxides, namely, Pr,O, which is green, and 
PrO,, which is black ; only the first of these is capable of forming salts. 
The atomic weight was determined as follows: the oxalate was con- 
verted into the peroxide by heating at a red heat, the peroxide re- 
duced to oxide by heating in a platinum boat in a current of hydrogen 
at a white heat, and then the weight of the sulphate obtained from a 
known weight of oxide was determined. The mean of five determina- 
tions gave 140°40 (O=16, S=32). 

Praseodymiwm peroxide, PrO, is a black, lustrous powder obtained 
by heating praseodymium salts in the air or ina current of oxygen. 
When strongly heated, it gives off oxygen, and is converted into the 
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green oxide ; it yields chlorine when treated with hydrochloric acid, 
and oxygen when treated with other acids. When treated with 
ferrous ammonium sulphate, or with an acid solution of stannous 
chloride, part of the oxygen escapes without oxidising the ferrous or 
stannous salt. The analysis of the oxide can, however, be effected by 
heating it at a high temperature in a current of hydrogen. 

Praseodymium owide, Pr,O,, obtained by reducing the peroxide, is 
very similar to lanthanum oxide. It absorbs carbonic acid from the 
atmosphere, and is converted into the peroxide when heated in the air 
or when fused with potassium chlorate. The sp. gr.=6°881. 

E. C. R. 


Synthesis of Crystalline Alumina by the Action of Chlorine 
on an Alkali Aluminate. By H. Lover (Bull. Soc. Chim., 1897, 
[iii], 17, 345—346).—When a slow current of chlorine is passed 
through a heated porcelain tube containing potassium or sodium 
aluminate mixed with 1 per cent. of potassium chromate, oxygen is 
evolved, and a rose-coloured, crystalline mass is formed. This con- 
sists, for the most part, of well-defined hexagonal crystals, like those 
of the ruby, which are insoluble in hydrochloric and nitric acids, and 
sink in methylenic iodide. N. L. 


Water of Crystallisation of Manganous Sulphate. By W. 
ScureseR (Monatsh., 1898, 19, 280—297).—Manganous sulphate 
separates from an aqueous solution below 0° as the heptahydrate, 


between 15° and 20° as the pentahydrate, between 25° and 31° as the 
rhombic tetrahydrate, and between 35° and 40° asa mixture of the 
rhombic and monoclinic tetrahydrates ; all these hydrates, on warming 
to 55° or on standing for some days over sulphuric acid, become con- 
verted into the monhydrate. 

The hexa-, tri-, and di-hydrates do not exist. G. T. M. 


Tetrahydrated Oxide of Iron, By Wattnkre Sprine (Rec. Trav. 
Chim., 1898, 1'7, 222—223).—If the voluminous precipitate obtained 
by the addition of ammonia to a dilute solution of ferric chloride or 
sulphate is dried spontaneously at the ordinary temperature, a vitreous 
substance is obtained, which is black in mass but red by transmitted 
light. It has the composition Fe,0;,4H,O. Placed in a desiccator, it 
loses water ; its sp. gr. = 2°436 at 15°, and it is not decomposed by 
pressure. J.J.5. 


A New Chromium Silicide. By Cu. Zerren (Compt. rend., 1898, 
126, 833—835).—When a mixture of 140 parts of copper and 140 
parts of aluminium is melted in a fireclay crucible and 200 parts of 
chromic oxide, previously strongly heated, is added gradually, and 
after strongly heating for some time, a small quantity of aluminium 
filings, there is a very energetic action. The metallic ingot 
obtained on cooling contains crystals of a chromium silicide, SiCr,, 
which is separated from the metal by the action of aqua regia. It is 
not attacked by any acids with the exception of hydrofluoric acid, but 
chlorine and bromine decompose it at a red heat. Sulphur has no 
action at dull redness, and fused potassium chlorate attacks the 
silicide with difficulty even at a red heat, Fused potassium hydroxide 
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attacks it slowly, but a fused mixture of alkali nitrates and carbonates 
decomposes it rapidly. The crystals scratch glass but not quartz ; 
sp. gr. = 6°52 at 18°. ; C.H B. 


Tungsten Iodide. By Ep. Deracgz (Compt. rend., 1898, 126, 
962—974).—When hydrogen iodide acts on sublimed tungsten hexa- 
chloride at about 400°, tungsten di-iodide, WI,, is obtained as an 
amorphous, brown powder of sp. gr. 6°9 at 18°, and insoluble in water, 
alcohol, or carbon bisulphide. It is infusible and non-volatile; when 
heated in air, it is oxidised, and when heated above 500° in hydrogen 
it is reduced. Chlorine decomposes it at about 250°, and bromine at 
about 350°. Hydrogen iodide reduces it at 500—600°, and it is also 
attacked by carbonic anhydride at this temperature. Sulphur and 
phosphorus convert the iodide into sulphide and phosphide respectively, 
and boiling water gradually converts it into the blue oxide. Hydro- 
chloric and hydrofluoric acids attack the iodide very slowly, but boil- 
ing nitric or sulphuric acid, or aqua regia, converts it into tungstic 
anhydride, Aqueous potash or fused potassium hydroxide, alkali 
carbonates, or mixtures of alkali carbonates and nitrates readily 
oxidise the iodide. C, H. B. 


Alums of Titanium Sesquioxide. By Avaeusto Picoini (Zeit. 
anorg. Chim., 1898, 1'7, 355—362),—Casium titaniwm alum, 
Ti,(SO,),,Cs,SO, + 24H,0, 
is obtained by dissolving precipitated titanic acid in a slight excess 
of dilute sulphuric acid, adding the theoretical quantity of a cold 
solution of cesium sulphate, and then subjecting the mixture to 
electrolysis, using as a diaphragm an ordinary porous cylinder ; the 
solution at the negative pole quickly becomes violet and deposits 
crystals of the alum. It is purified in an atmosphere of carbonic 
anhydride by recrystallisation from water acidified with sulphuric 
acid, when it forms pentagonal, hemihedral, bright violet crystals 
belonging to the cubic system; it is very sparingly soluble in cold 
water, more so in hot water, and the solution quickly becomes turbid on 
exposure to the air, with precipitation of titanic acid. When heated 
in the air, it is oxidised, giving off vapours of water and sulphuric acid. 

Rubidium titanium alum, Ti,(SO,)3,Rb,80,+24H,0, prepared in 
a similar manner to the cesium salt, crystallises in transparent, 
bright red crystals belonging to the cubic system ; it is very similar to 
the cesium salt, but is more soluble in water. 

The author was unable to obtain the potassium or ammonium alum 
in a crystalline condition. He points out that cesium sulphate is 
the best salt to employ for determining whether a sesquioxide is 
capable of forming alums, and mentions that cesium manganese 
alum, Me,(SO,),,Cs,8O,+24H,O0, is easily obtained by the method 
described above. E. C. R. 


Alkali Thioantimonites. By Poucer (Compt. rend., 1898, 126, 
1144—1145).—Sodium thioantimonite, Na,SbS,, is obtained on dis- 
solving antimony sulphide in sodium sulphide solution and evaporat- 
ing in an atmosphere of hydrogen. It forms colourless needles which 
act strongly on polarised light, and have the composition Na,SbS, + 
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9H,O; they become anhydrous when heated above 150° in a current 
of hydrogen. The compound oxidises very readily in solution and 
yields the thioantimonate and a black compound, 28b,S,,3Na,S. 

Sodium pyrothioantimonite could not be obtained by the same 
method as the potassium salt, owing to the difficulty of preventing 
oxidation. If the solutions are concentrated by heat they yield thio- 
antimonite and the insoluble black metathioantimonite, NaSbS, ; when 
dilute solutions are evaporated in a vacuum, they yield small red 
crystals of the compound Na,Sb,S,-+2H,0, analogous to the potassium 
salt described by Ditte. 

When precipitated antimony sulphide is mixed with a cold con- 
centrated solution of ammonium sulphide, it is partly converted into 
the normal thioantimonite, which dissolves and can be precipitated as 
a white, crystalline powder by adding alcohol, and partly into crystals 
of the insoluble metathioantimonite, NH,SbS,. In presence of air, 
or when heated, these crystals are converted into small red crystals of 
the compound (NH,).Sb,8,, which is comparatively stable, and is the 
only product when the antimony sulphide is dissolved in a hot ora 
somewhat dilute solution of ammonium sulphide. C. H. B. 


Aqueous Solutions of Metallic Gold. By Ricuarp Zsiemonpy 
(Annalen, 1898, 301, 29—54).—A red solution of metallic gold in 
water may be prepared by treating a feebly alkaline, boiling solution 
of gold chloride with a reducing agent; formaldehyde is the most 
suitable, less satisfactory results being obtained with acetaldehyde, 
alcohol, or hydroxylamine. The solution is not always red and clear ; 
it is often dark-purple, violet, or bluish-black, and appears turbid, 
especially if the formaldehyde is not mixed rapidly with the gold solu- 
tion. The presence of minute quantities of phosphates of the alkaline 
earths is sufficient to prevent the formation of these red solutions. 

The metallic solutions prepared according to directions given in the 
paper are very dilute, 100 c.c. containing about 0-005 gram of gold ; 
when boiled, they undergo no change until somewhat less than half the 
original volume in bulk, when they become violet-black, and deposit 
gold as a black powder. Dialysis affords the most satisfactory means 
of concentrating the solutions, which become of an intense red, and 
finally contain 0°12 per cent. of colloidal gold. Such solutions are 
tasteless. ‘They become blue when treated with solutions of neutral 
salts, which slowly precipitate finely divided gold, leaving the liquid 
colourless ; potassium ferrocyanide, however, develops a green colora- 
tion, which subsequently becomes yellow, without precipitation of the 
metal. Mineral acids produce the same effect as neutral salts, but 
acetic acid cnanges the red colour of the solution to violet-red, and 
finally black, gold being precipitated slowly ; alkalis precipitate blue 
gold, whilst ammonia is without influence. Excess of alcohol gra- 
dually changes the colour of gold solutions to dark violet, completely 
precipitating the metal, which retains the property of dissolving in 
water (compare Schneider, Abstr., 1892, 775). Aqueous solutions of 
metallic gold behave like most other dissolved colloids when submitted 
to the action of a current of electricity ; the metal travels with nega- 
tive electricity, but fails to penetrate the membrane. Mercury is 
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without action on gold dissolved in water. Solutions which have not 
been purified and concentrated by dialysis develop, during one or two 
weeks, small cultures of mould; these decolorise the solutions without 
precipitating the metal, which appears to be absorbed in the mycelium. 

The absorption spectra of the gold solutions have been compared 
with those of gold glass and thin sheets of the metal. M. O. F. 

Nore.—lIn the collection of chemical specimens at Guy’s Hospital 
is a solution of colloidal gold, prepared more than 30 yearsago. There 
has been no perceptible change in the deep red colour during the last 
15 years, although the specimen has been constantly exposed to 
diffused daylight.—Eprror. 


Mineralogical Chemistry. 


Roumanite. By Constantin I. Isrrati (Bull. Soc. Sci. Bucarest, 
1898, ‘7, 272—273. Compare Abstr., 1897, ii, 502).—Roumanite is 
noted from two new localities in Roumania, namely, in the districts of 
Prahova and Bouzéou. The new material is clear yellow and perfectly 
transparent ; it has a spangled appearance, like avanturine, due to 
numerous minute fractures. Sp. gr. 10536 at 25°. Refractive index 
for sodium light, 153774. At 325°, it blackens without fusing. 
Analysis gave 


C. H. 8. Ash. 
79°98 10°47 0918 0°130 
79°80 10°78 0°876 0°096 
This is purer than the darker varieties, and contains less carbon 
and ash. L. J. 58. 


Natural Gas in Hast Sussex. By Cuarises Dawson (Quart. 
Journ. Geol. Soc., 1898, 54, 564—571. Compare following abstract). 
—From a boring made for water at Heathfield railway station, in 
August, 1896, there is a large escape of gas under considerable pres- 
sure. The boring reaches to the Purbeck series, and passes through 
bands of bituminous shale and lignite. Analysis of the gas by 8. A. 
Woodhead gave 


Higher 
O. co. CH,. hydrocarbons. Total. 
18:0 40 72°5 5°5 100-0 


L. J. 8. 


Natural Gas at Heathfield Station, Sussex. By Joun THxO0- 
DORE HewirrT (Quart. Journ. Geol. Soc., 1898, 54, 572—573).—Analysis 
of the gas from the Heathfield boring gave the following results, which 
are quite different from those mentioned in the preceding abstract. 

CH,. H. N. Total. 
91:9 7:2 0°9 100-0 

Oxygen, carbonic anhydride, carbonic oxide, olefines, and hydro- 

carbon vapours were absent in the sample analysed. 
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Carbonaceous shale from a depth of 300 feet in the boring 
contained 


C. H. N. 8. O. Ash. Total. 
943 183 O68 1:27 [497] 81:82 100-00 
The ash of this gave on analysis 
Alkalis 
SiO, *Al,0;. Fe,0;. CaO. MgO. SOs. P,O, andloss. Total. 
59°72 2440 7:03 2:14 096 2:54 Nil [3:21] 100-00 
L.J.8. 


Artificial Production of Periclase by a New Method. By 
Aveust B. pe Scuutren (Bull. Soc. fran. Min., 1898, 21, 87—88). — 
By heating potassium hydroxide and magnesium hydroxide at 200°, 
brucite (MgO,H,O) was obtained (Abstr., 1885, 1183), whilst at a 
red heat periclase (MgO) is formed in limpid, regular octahedra. 
Potassium hydroxide (200 grams) and magnesia (8—9 grams) are 
fused at a red heat, the mixture allowed to cool slowly, and the 
crystals washed with chlorine water and nitric acid. Analysis showed 
the presence of 99°92 per cent. MgO, and traces of iron. Sp. gr. 
3°566. L. J.8. 


Constitution and Formation of Bauxite. By G. L. BourcErE. 
(Chem. Centr., 1898, 1, 406 ; from Mont. Scient., 1897, [iv], 12, 21—22). 
—The bauxites of the South of France (Dept. Var) are of various 


colours, the red (I) and the white (II) being well-marked varieties. 
The red is used for the manufacture of aluminium, and the white for 
the preparation of aluminium sulphate ; intermediate varieties are 
mixed with plastic clay for the manufacture of refractory bricks. 
Al,Os.  Fe.0x. Si0,. TiO, V,Cr,&e. H,0. 
I (red).... 62—50 24—28 1—7 0°10—4 traces 12—13 
II (white). 74—65 0:25—3 12—18 varies — 14 


The bed of bauxites has a thickness of 50 m., and occurs in sedi- 
mentary limestones. To account for the formation of bauxite, the 
author assumes interaction between quicklime and hot, concentrated 
solutions of aluminium and iron chlorides. L. J. 8. 


Composition of Spar from Knaresborough. By B. ArtHur 
Burret (Proc. Yorks. Geol. and Polyt. Soc., 1898, 13, 284—285).— 
Celestite (SrSO,) has long been known at Knaresborough, and stron- 
tium has been detected in the waters (Trans., 1896, 536); the rocks 
of the neighbourhood would therefore be expected to contain small 
quantities of strontium. With a view to testing this, the following 
analysis was made of brown crystalline spar from Mother Shipton’s 
Cave, 

SiO, PO; SO. CO,. CaO. MgO. SrO. Mn,04 FeO, Alkalis. 
0:037 0°005 2°331 42°170 55°038 0°190 0°128 0°019 0°006 trace 

This corresponds with CaCO,, 95°494; CaSO,, 3°793; SrSO,, 0:227 

per cent. L. J. 8. 


Compact Muscovite from Montrambert (Loire). By Grorcrs 
FriepeL (Bull. Soc. fran. Min., 1898, 21, 135—137).—The schists 
met with in the coal mine of Montrambert contain, in contact with 
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the knots of quartz, a compact, apparently amorphous mineral, yel- 
lowish-green in colour; small fragments are colourless and trans- 
parent ; sp. gr. 2°783. Microscopical examination of thin sections 
shows that it consists of a confused, or sometimes plumose, aggregate 
of lamelle and fibres having the optical characters of muscovite. 
Analysis gave 


SiO,  Al,0s FeO, CaO. MgO. Na,O. K,O. H,O. Total. 
45°77 37°70 198 095 O89 O75 766 451 100-21 


This agrees with the muscovite formula RO,AI,0,,28i0, where 
R= 4H, +4(K,, Ca, &c.). The mineral differs from alteration products 
of the pinite group in its transparency and mode of occurrence; and it 
is to be regarded as a peculiar variety of sericite. L. J. 8. 


Jadeitite from Piedmont. By L. Mrazec (Bull. Soc. Sei. 
Bucarest, 1898, '7, 187——196).—The rock described is a rolled pebble 
of a fine dark green colour with white spots, and resembles jade in 
appearance, toughness, and fracture. Sp. gr. 3°346. Analysis of the 
green portion gave 

Loss on 

SiO». TiO», Al,0,. Fe,0;. MnO. CaO. MgO. Na,O. K,0. ignition. Total. 

56°92 trace 18°74 5°73 trace 4°31 2°64 12°11 trace 0°25 100°70 

56°64 trace 18°33 6°41 trace 4°83 2°46 — _ trace _ — 


This green portion has the optical characters of pyroxene, and it is 
therefore jadeite ; the white spots are felspar, probably oligoclase. 
For this rock (jadeite-pyroxenite of Berwerth), the name jadeitite is 
proposed ; it has a slightly schistose structure, and is supposed to be 
of dynamometamorphic origin (compare Abstr., 1896, ii, 310—311 ; 
1897, ii, 508). L. J. S. 


Ferruginous Colouring Matters of Sedimentary Deposits 

and the Probable Origin of Red Rocks. By Wa.trueEre Sprine (Rec. 
Trav. Chim., 1898, 17, 202—221).—Ferruginous rocks can be divided 
into four groups, green, ochre-yellow, wine-red, and black. The 
author attempts to explain the presence of two or more of these in the 
same strata, for example, in the Devonian series. It is shown that 
the yellowish-brown rocks do not owe their colour merely to ferric 
hydroxide as previously supposed, but to a compound of ferric hydr- 
oxide with a colourless oxide such as silica, magnesia, lime, or alumina, 
and as these compounds are much more stable than ferric hydroxide, 
they retain their colour when dehydrated, only turning brick-red on cal- 
cination, and at the same time becoming magnetic ; they also resist the 
action of saline waters better than the simple hydroxide. The green 
rocks do not owe their colour to a simple ferrous silicate, but to a 
ferroso-ferric silicate, they are thus a special group of the black rocks 
coloured by magnetite. 
_ Ferric hydroxide, when in a compact form, retains its water only 
im an atmosphere the humidity of which is equal to its dissociation 
tension and at not too high a temperature ; in a light form, under 
water, it crystallises and becomes dehydrated. J.I.8, 
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Meteoric Irons. By Emr. W.Conen (Ann. k.k. naturhist. Hofmus. 
Wien, 1898, 13, 45—58).—Smithland, Livingston Co., Kentucky. 
Analysis I corresponds with the mineralogical composition : nickel- 
iron, 99°00; schreibersite and rhabdite, 0°58 ; troilite, 0:27 ; daubrée- 
lite, 0°15 = 100: 00; sp. gr. 7°7115. 

Botetourt, Virginia. This is an ataxite rich in nickel ; analysis II 
(on 17 mg.). The sp. gr., 8186, is higher than that of any other 
meteorite. Specimens in the Gittingen collection are shown to be 
artificial. 

Scriba, Oswego Co., New York. The structure is that of artificial 
iron, and the composition (analysis III) is not against this, since 
small quantities of cobalt, up to half a per cent., have been found in 
artificial irons. 

Hemalga, Tarapaca Desert, Chili. The cavities contain metallic 
lead and a black slag composed of iron, silica, and calcium. The defi- 
ciency in analyses 1V and V represents oxygen in the slag and in 
lead oxide and carbonate. Although the structure resembles that of 
an ataxite, the physical characters and composition prove this iron to 
be a pseudometeorite. 

Nauheim, Wetterau, Grand Duchy of Hesse. In structure and 
composition this is an artificial iron; besides 79°97 per cent. of 
metallic iron, it contains 18°10 per cent. of 2Fe,0,,3H,O. 

St. Augustine's Bay, Madagascar. This is also shown to be an 
artificial iron containing no nickel. 

Analyses I—V (and others) by O. Sjéstrém. 

Fe. Ni. Co P. SS. Cr. C. Pb. SiO, Residue. Total. 

I. 82°83 16°42 0°94 0°09 0:17 006 — _ _— _ 100°51 


—_—_—— 
IJ. 85°88 18°23 trace —_ — —_— — _— 104°11 
III. 99°79 nil 0°27 0°09 — 0°06 —_ —_ — 100°21 
IV. 81°89 nil nil not det. _ 9°12 1°26 1°17 93°44 
¥. W7ti nil nil 0°02 —- — 11°64 2°05 2°60 93°82 


It has recently been stated that, while pyrrhotite is a conductor of 
electricity, troilite is a non-conductor. New experiments, however, 


show that troilite taken from several meteoric irons is a good con- 
ductor. L. J. 8. 


Meteoric Iron from Cincinnati, U.S.A. By Emi W. ConeEn 
(Sitz.-Ber. Akad. Berlin, 1898, 428—429).—All that is known of the 
history of this iron is that it was presented to the Munich collection 
by Hosaeus. The etched surface is lumpy and pitted, but varies in 
character in different portions, and is in parts granular; it is sug- 
gested that this structure may be due to the presence of fine lamelle 
of troilite. A little schreibersite is present. Analysis by O. Sjéstrém 
gave 


Fe. Ni. Co. Cu. P. 8. Cr. Total. Sp. gr. 
9447 543 O68 OO1 005 005 nil 100°69  7°6895 


This corresponds with 99°54 per cent. of nickel-iron. The struc- 
ture resembles, but does not completely agree with, that of the 
Campo del Cielo and Siratik irons; and the three may be grouped 
together as ataxites poor in nickel. L. J.8. 
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Chalybeate Waters in Silesia. By Ernst Lupwie and V. Lupwia 
(Chem. Centr., 1898, 1, 1036; from Wien. klin. Wock., 1898, 11, 
207—210).—Analyses are given of waters from the “ Marien” and 
“ Paula” springs at Johannisbrunn. L. J. 8. 


Gases from the Abano Springs and the Boracic Soffioni of 
Tuscany and the Combustible Gas from the Bolognian Ap- 
penines. By Rarrar.e Nasini, Francesco ANDERLINI, and RoBERTO 
SALVADORI (Gazzetta, 1898, 28,i, 81—153).—The authors have examined 
and analysed the gas escaping with hot mineral water at Monte Irone 
in Abano, the gas from the Casotto soffione and the Tini soffione at Larde- 
rello in Tuscany, and the combustible gas from the mineral water of the 
Porretta baths. The gas from the first source contains 72 per cent. of 
nitrogen, 12 of methane, 15 of carbonic anhydride, and a little hydro- 
gen sulphide ; that from the second and third consists principally of 
carbonic anhydride with a little hydrogen sulphide, whilst the Porretta 
gas contains about 90 per cent. of methane. The unabsorbed residues 
containing the nitrogen were in each case examined ; that from the 
Abano gas contains 2 per cent. of argon with a little helium, whilst 
that from Larderello gas contains 2 per cent. of argon and 1 per cent. 
of helium, thus affording a good source of helium, which the authors 
propose to utilise. The residual gas from the Bolognian Appenines 
contains no helium and 2 per cent. of argon. 

The results obtained from the spectroscopic examination, and draw- 
ings of the apparatus used, are given. W. J.P. 


Physiological Chemistry. 


Experiments with Sheep on the Digestibility of several 
kinds of Dried Distillery-residues. By Oscar Ke.unmr, A. 
Kouter, F. Barnstern, and L. Hartune (Landw. Versuchs-Stat., 1898, 
50, 297—316).—The residues investigated were derived from (1) 
maize and rye, with potatoes and some barley ; (2) mainly oats and 
maize with some barley ; (3) maize, barley, and oats ; (4) rye, maize, 
oats, and some barley ; (5) barley and maize, with rye and potatoes. 

Two sheep were fed with a mixture of hay and each of the above 
residues in succession. It was found that the digestibility of the 
residues greatly varied, the difference being considerable even when 
the chemical composition was similar. The digestibility cannot be 
judged either from the nature of the products from which the residues 
are produced, or from the chemical composition. For the purpose of 
valuation, the amount and digestibility of the proteids should be 
ascertained. 

The great variation in the digestibility coefficients of the proteids 
(49—79°5) depends chiefly on the temperature .and time employed in 
drying the residues, Residues such as those which contain chaff, and 
are consequently readily dried, are more digestible, as regards proteids, 
than the more doughy ones. The fat was, in every case, nearly all 
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(92—94 per cent.) digested, and the non-nitrogenous extract was in 
some cases to a great extent digested. N. H. J. M. 


Requirement of Food and Energy of Full-grown Fattened 
Bullocks. By Oscar KELLNER and A. Koénter (Landw. Versuchs- 
Stat., 1898, 50, 245—296).—The results of previous experiments 
indicated that the weight of fattened animals can be maintained with 
rations corresponding with maintenance feeding, but did not prove 
that the substitution of fattening rations by maintenance food does 
not result in a loss of flesh or fat. Loss of fat would be accompanied 
by gain in water. The experiments now described were made with 
three fat bullocks, and lasted 15 or 16 days. The feces were exa- 
mined every 12, the urine every 24 hours, whilst the respired gases 
(carbonic anhydride and methane) were determined 4 or 5 times 
during a period of exactly 24 hours. 

As regards the amounts of food constituents necessary to maintain 
full-grown, fat bullocks in good condition, it is concluded that 0°85 
kilo. of crude proteid, and 6°64 kilos. of non-nitrogenous food, per 
1000 kilos. live weight, are sufficient. This includes 13 grams of pro- 
teid, and an amount of non-nitrogenous substance corresponding with 
106 grams of fat, available for the continuous production of hair, 
hoofs, and skin, &c. Wolff’s figures (digestible crude proteid, 0°75 
kilo., and non-nitrogenous substance, 8°25 kilos.) may, therefore, be 
adhered to in practice, and it is only necessary to give the food in the 
form most readily consumed by the animals. The substance gained 
during fattening is not only not lost, but there is a slight further gain 
of fat. Any disturbance of the animals must be avoided, and the 
change of fattening to maintenance food must not be too sudden. 
Finally, the animals must always be kept in stalls with plenty of 
litter. 

Deducting the heat values of the feces, the urine, and the methane 
from that of the food, the average result for the three bullocks was 
found to be 24979 Cal., with a temperature of 15:7° in the stalls. 
Fattened animals would thus seem to require a slightly greater 
amount of energy supplied than lean animals, which may be accounted 
for on the supposition that a given amount of mechanical work requires 
greater exertion on the part of a fat than of a lean animal of equal 
muscular power. The difference is, however, only slight, and need 
not be taken into account in practice. 

When food, both readily digestible and as palatable as possible, is 
given to cattle ad lib., not only is the fattening period reduced, but 
less food is required than with smaller rations. N. H. J. M. 


Sugar as a Food. By Aveuste CHavuveau (Compt. rend., 
1898, 126, 795—802).—The general conclusions arrived at in this 
paper are as follows. The quantities of sugar, or of fat, that it is 
necessary to add to a given ration of meat in order to obtain the 
best diet for a man in work are not isodynamic quantities. An 
energy value of 0°756 in sugar is generally as effective as an energy 
value of 1-0 in the form of fat, and under some conditions the advan- 
tage of sugar may be still greater. In the case of sugar, the ratio of 
nutritive value to energy value is not constant, but may increase con- 
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siderably when new tissues are being formed or an exhausted organism 
is being revivified, whereas in the case of fat the ratio remains practi- 
cally constant. The increase in the relative nutritive value of the 
sugar is due to the fact that it promotes assimilation of proteids and 
reduces dissimilation. It follows that if it is misleading to deduce 
the nutritive value of a food simply from its heat of combustion, it is 
equally wrong to deduce this value exclusively from the facility with 
which the food is converted into muscular glycogen. As a matter of 
fact, the nutritive value of a food depends, not only on the energy that 
it is capable of supplying, but also on the indirect influence that it is 
capable of exerting in the renewal and formation of the anatomical 
elements of the body. From whatever point of view the matter is 
regarded, however, the superiority of sugar over fat is very distinct. 

The author has reason to believe that these conclusions apply in 


the case of men at rest as well as in the case of men at work. 
C. H. B. 


Sulphuric Acid in Bone Ash. By P. Bre.retp (Zeit. physiol. 
Chem., 1898, 25, 350—354).—Mérner attributes the sulphuric acid 
found in bone ash, not to collagen, but to chondroitin-sulphuric acid. 
The high percentage given by some observers is due to the use of coal 
gas in the process of incineration. This last fact is confirmed in the 
present research, which is devoted to the examination of the question 
in fostal bones. The quantity of sulphuric acid in ox bone is 0-04, in 
calf embryos 0°06 per cent. W. D. H. 


The Antecedents of Urea. By Jonn T. Hatsey (Zeit. physiol. 
Chem., 1898, 25, 325—336).—Hofmeister (Arch. exp. Path. Pharm., 
37, 426) showed that, by the oxidation of numerous organic substances, 
both nitrogenous and non-nitrogenous, by means of potassium perman- 
ganate in the presence of excess of ammonia, urea wasformed. Among 
the substances employed were derivatives of methane, amido-acids, 
proteids, hydroxy-acids of the fatty series, glycol, pyrogallol, acetone, 
and oxamic acid. Ethylic alcohol, acids of the acetic and oxalic series 
and their amides (except formamide), acetonitrile, formaldehyde, 
dextrose, and a number of other substances yield no urea under these 
conditions. 

In the present research, it is shown that, in the cases where urea is 
formed, formamide and oxamic acid are intermediate stages in the 
process; there are probably other substances as well. Experiments 
on dogs lead to the conclusion that these substances are rapidly trans- 
formed into urea. W. D. H. 


Partial Decomposition of Chloroform in the Animal 
Organism. By Aexanpre Descrez and Maurice Nicioux (Compt. 
rend., 1898, 126, 758—760).—Experiments with dogs show that, 
although the gas obtained from normal blood contains carbonic oxide 
to the extent of about 1°6 c.c. per litre of blood, the proportion of 
this gas is very markedly increased when anesthesia is produced by 
means of chloroform, and may amount to as much as 6°9 ¢.c. when 
the anesthesia is intense and prolonged. The proportion of carbonic 
oxide increases with the duration of the anzsthesia, other conditions 
being equal. 
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On the other hand, when ether is the anesthetic, there is a reduc- 
tion instead of an increase in the quantity of combustible gases 
obtained from the blood. C. H. B. 


Theory of Acid Poisoning. By Hernsich WInTERBERG (Zeit. 
physiol. Chem., 1898, 25, 202—235).—Salkowski concluded from his 
own experiments (Virchow’s Archiv., 1873, 58, 134) and from those of 
Gaehtgens (Centr. med. Wiss., 1872, No. 53) that there was a differ- 
ence in the chemical organisation of herbivorous and carnivorous 
animals, because the latter are more immune to mineral acids than 
the former; this he attributes to the capacity the carnivora have 
of excreting an increased amount of fixed alkali to neutralise the 
acid. Later observers (Walter, Arch. exper. Path. Pharm., 1877, '7, 148; 
Hallervorden, ibid., 1879, 10, 125) are inclined to attribute this differ- 
ence to the amount of ammonia rather than fixed alkali. The present 
research shows that there is no real difference between the two classes 
of animals, herbivora also having the power of secreting an increased 
quantity of ammonia to neutralise the excess of acid ; there is, how- 
ever, a quantitative difference between the two classes, in favour of 
the carnivora. 

The amount of ammonia excreted is, within narrow limits, indepen- 
dent of the reaction of the food given, but depends on the amount of 
ammonium salts not converted into urea. 

The diminution of the carbonic anhydride in the blood is the sum 
of the absolute and relative amounts of alkali, there being a direct 
relation between the amount of carbonic anhydride and the alkalinity 
of the blood. W. D. H. 


New Method of Disinfection. II. By Remnsotp Wa truer 
and ArtHur Scuiossman (J. pr. Chem., 1898, 57, 512—534. Com- 
pare this vol., ii, 349)—A detailed description of the method 
already described (Joc. cit.) is here given, including an account and 
sketch of Luigner’s apparatus for dispersing the “ glycoformal.” 

The authors discuss at some length the demands that are, and ought 
to be, placed on a disinfectant, and conclude by stating that although 
the above is not a perfect means of disinfecting, yet it approaches the 
ideal more nearly than any other known method. A. W 


Chemistry of Vegetable Physiology and Agriculture. 


Assimilation of Nitrogen by Phanerogamous Plants from 
Amines, Substituted Ammonium Salts, and Alkaloids. By L. 
Lutz (Compt. rend., 1898, 126, 1227—1229).—Experiments made 
under conditions precluding the action of micro-organisms show that 
phanerogams can obtain their nitrogen from amines of low molecular 
weight, such as methylamine and ethylamine, whereas benzylamine, 
pyridine, and betaine are incapable of assimilation. Substituted 
ammonium salts and alkaloids are also useless, whilst phenolic amines 
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are powerfully toxic. When placed in a medium containing nitrogen 
in a form incapable of being utilised, the plants were found to lose, in 
the gaseous state, a considerable part of the nitrogen which they 
originally contained. N. 


Examination of some cheap black Chinese Teas. By J. 
ZoLcinskK1 (Zeit. anal. Chem., 1898, 37, 365—374).—The author has 
estimated moisture, caffeine, total nitrogen, total soluble matter, and 
ash in a number of cheap teas, and also determined the sp. gr. of an 
extract made with 10 parts of boiling water. Comparing his results 
with those of Kénig, Weyrich, Geissler, and Bell, he concludes that the 
samples were all genuine and of good quality. The average amount 
of caffeine found was 1°55 per cent., and the average sp. gr. of the 
extract 10088 at 15°. M. J. 58. 


Composition of Polenta made from Sound and Unsound 
Maize Flour. By Deopato Tivo. (Gazzetta, 1898, 28, i, 64—-78).— 
The prevalence of pellagra in Italy has been attributed to the eating of 
polenta made with unsound maize flour. The author has, therefore, 
examined polenta made from the sound and unsound flour in order to 
ascertain whether marked differences in composition exist ; the water 
lost at 100°, the acidity, the total nitrogen, the nitrogen in the soluble 
and insoluble constituents, the percentage extracted by ether and by 
water, the reducing power, the ash, the ash from the aqueous solution, 
the sodium chloride, and the cellulose were all determined. 

Sound polenta contains rather less albuminoid nitrogen, and is 
much less acid in reaction than unsound; less ethereal extract or 
fatty matter is obtained from unsound polenta, and the power of 
reducing Fehling’s solution is greater in the unsound polenta. The 
unsound polenta yields less ash, and contains much less sodium 
chloride, more matter soluble in water, and slightly less cellulose 
than sound polenta. W. J. P. 


Some Soils richin Potash. By Arraur BorntrAcer and G. Paris 
(Landw. Versuchs-Stat., 1898, 50, 343—345).—Soils of volcanic origin 
are rich in potash a part of which is soluble in water. Casoria 
found considerable amounts of potash in waters near Vesuvius (Ann. 
R.. Scuola. Sup. Portici., 1885, 5, part i). 

The following analyses are given of four volcanic soils from the 
neighbourhood of Vesuvius. The mineral matter was extracted 
with boiling hydrochloric acid (sp. gr. = 1°12). 

Humus. Nitrogen. K,O. CaO, P,O;. Insoluble. 
— 0°0252 4:234 —- 0°417 66°38 
— 0°3934 4379 noe 0303 65°53 
_ 1:00 5-050 — 0°684 64°80 

2°86 0°33 2°710 8:11 0°350 — 


The soils contained only small quantities or traces of carbonates 
and sulphates, not much magnesia, but a good deal of lime and iron, 
Nos. 1 and 3 contained a little humus, No, 2 more. 

N. H, J. M 
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Effect of Crops and Manures on the Nitrogen Content of 
the Soil. By Cur. Fr. A. Tuxen (Landw. Versuchs-Stat., 1898, 50, 
334—342).—Field experiments on rotation, permanent barley and 
permanent meadow have been made since 1863 at the Copenhagen 
Agricultural High School. The experiments included in each case an 
unmanured plot, and plots which received stable manure (18,000 kilos. 
until 1872,and 36,000 kilos. since) and artificial manures(nitrogen, 40°2 ; 
soluble phosphoric acid, 40; and potash 97 kilos. per hectare) respec- 
tively. Soil samples were taken, in 1886 and again in 1894, to the 
depth of 10 cm. and 10—20 cm., the method adopted being that em- 
ployed at Rothamsted. Five samples were taken on each plot. The 
following summary shows the amount of nitrogen to the depth of 
20 cm. in kilograms per hectare (1 kilogram per hectare=0°89 Ib. 
per acre). 


Meadow. Barley. Rotation. 


1886. | 1894. 1886. 1894. 1886. 1894. 


| - 
Unmanured ..................| 4931 | 4638 3578 3470 4407 5025 
Artificial manures .........) 5131 5010 3639 8403 4582 5185 
Stable manure ...............| 5842 | 6793 4596 4804 4593 6164 


The soil is loamy, with a loam subsoil. 

The yield of hay diminished after some time, increased in 1884, but 
since 1886 the yield was inconsiderable; this is owing chiefly to 
unfavourable climatic conditions. Barley and the rotation crops have, 
however, not fallen off to any extent. 

As regards the amount of nitrogen in the soil, the herbage of the 
permanent meadow had the most favourable effect, due partly to the 
leguminous plants, and partly to the retention of nitrogen compounds 
supplied by the rain, which amounts in Denmark to 15 kilos. of 
nitrogen per hectare per annum. Moreover, in the case of meadow 
land, which remains cooler and drier in the summer than land more 
or less bare, nitrification is more or less diminished, whilst the com- 
paratively small amount of nitrate formed is at once assimilated 
without loss. 

The rotation land, whether manured or not, contained about 900 
kilos. of nitrogen more than the barley land after 22 years, and very 
much more after 30 years. 

Comparing artificial nitrogenous manure (in this case ammonium 
sulphate) with farmyard manure, the results show that only the latter 
enriches the soil to any extent. N. H. J. M. 
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Analytical Chemistry. 


Graduated Apparatus. By A. Himor (Bull. Soc. Chim., 1897, [iii], 
17, 343—344).—Flasks and pipettes are marked with a scale of tem- 
peratures, so as to allow of .the measurement, at any temperature 
between 4° and 30°, of a quantity of water which shall occupy a 
standard volume at 4°. N. L. 


Caution against Alkali Glass. By Car. T. Lrepermann ((Ber., 
1898, 31, 1818).—Attention is drawn to the large proportion of 
soluble alkali occurring in certain sorts of alkali glass. M. O. F 


Determination of the Specific Gravity of Small Quantities 
of Gas. By Tu. Scuiastne, jun. (Compt. rend., 1898, 126, 896—899). 
—The author has applied his apparatus (this vol., ii, 324,325), as a mano- 
meter, to the determination of the solubility of carbonic anhydride 
in sulphuric acid with the following results. 

100 c.c. of acid of sp. gr. 1°845 dissolve, at 11°3°, 111 cc. and at 
30°2°, 77 c.c. of carbonic anhydride. 

100 c.c. of acid of sp. gr. 1°733 dissolve, at 10°7°, 43 cc. and at 
30°2°, 27 c.c. of carbonic anhydride. 

In order to make the apparatus applicable to all kinds of gases, the 
tube containing the gas to be examined is divided into three parts, 
horizontal serpentines of glass tube being inserted between the first 
and second and the second and third. In making an experiment, the 
lowest section of the tube is filled with carbonic anhydride, and the 
middle section with the gas under examination, whilst the upper 
section, as well as the second tube of the apparatus, remain filled with 
air. Under these conditions, any interdiffusion of the gas experi- 
mented on with either the carbonic anhydride or the air takes place 
in the serpentines, and, since these are horizontal, does not affect the 
level of the gaseous columns. Moreover, the gas under examination, 
which occupies the middle section of the tube, always has the same 
vertical length, which can be measured once for all. Determinations 
of the sp. gr. of nitrogen, carbonic anhydride, and sulphurous anhy- 
dride made with this apparatus agree with those made by older 
methods. C. H. B. 


Apparatus for the Extraction of large Volumes of Liquid 
with Ether. By Hans Matrarti (Zeit. anal. Chem., 1898, 37, 
374—377).—The ether is boiled in a flask, and the condensed vapour 
falls into a kind of thistle-headed funnel, with a tube about a metre 
long inserted concentrically into a wider tube, through which the 
liquid to be extracted flows downwards in a continuous stream, being 
admitted by a side tube a little way below the top, and escaping at 
the bottom through an upturned tube rising about half the height of 
the column. The ether rises through the column of descending liquid, 
and overflows into the flask by a side tube inserted above the inlet for 
the other liquid. The contact of the two is prolonged by winding 
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wool, or other suitable material, spirally round the inner tube. A 
drawing of the apparatus accompanies the paper. M. J. 8. 


Inaccuracies in the Estimation of Carbon and Hydrogen by 
Combustion. By Cuarizes F. Mapery (J. Amer. Chem. Soc., 1898, 
20, 510—513).—The author has proved by a number of combustions 
of petroleum that the ordinary form of potash-bulb loses moisture, an 
additional sulphuric acid tube still showing an increase in weight 
amounting to 1—2 milligrams. Another difficulty experienced was 
the presence of carbonaceous impurities in the granular copper oxide. 
If this is heated for several hours in pure oxygen, it is obtained quite 
free from impurities. L. DE K. 


The Error in Estimations of Carbon where Weighed Potash- 
bulbs are Employed. By Grorer Avucny (J. Amer. Chem. Soc., 1898, 
20, 528—534).—The author again confirms the statement that it is very 
difficult to obtain good results with carbon estimations in damp weather. 

Blair’s proposal to correct the error by placing an empty potash- 
bulb on the opposite pan, which might be supposed to condense the 
same amount of moisture on its surface, has been found to be illusory. 
The tabulated results show that it is impossible to get anything like 
true blanks in very damp weather. 

The true remedy will, no doubt, be found in the use of smaller 
potash-bulbs or the substitution of soda-lime tubes. L. DE K. 


Absorption of Oxygen by Potassium Pyrogallol. By 
Marce.uin P. E. Bertusror (Compt. rend., 1898, 126, 1066—1072). 
—tThe author has made experiments with a view to ascertain under 
what conditions alkaline pyrogallol will absorb oxygen without liberat- 
ing carbonic oxide. 

A solution of 32 grams of pyrogallol in 100 cc. of water, mixed 
with rather more than three equivalents of potassium hydroxide, will 
absorb ninety-two times its volume of oxygen, the absorption being at 
first rapid and afterwards slow. The volume of carbonic oxide liberated 
is about one seventy-fifth of the oxygen absorbed. The results are 
the same whether the oxygen is added all at once or in successive 
small portions, and are not appreciably affected by difference of tem- 
perature between 15° and 62°. Variations in the concentration of the 
alkali solution between somewhat wide limits affect neither the final 
result nor the relative velocity of the reaction ; moreover, it is practi- 
cally the same whether the pyrogallol is mixed with one equivalent of 
potassium hydroxide or with three, but if only half an equivalent 
of the hydroxide is added, the absorption of oxygen is also reduced 
to one-half, whilst the proportion of carbonic oxide liberated increases. 

The proportion of carbonic oxide liberated is reduced to a minimum 
when the pyrogallol is mixed with a considerable excess of alkali, and 
when the quantity used is sufficient to absorb four or five times as much 
oxygen as it is placed in contact with. 

When the reaction reaches its limit, three atoms of oxygen are 
absorbed for each molecule of pyrogallol present. C. H. B. 

Nore sy Anstractor.—The fact that no carbonic oxide is liberated 
when potassium hydroxide is present in considerable excess has 
previously been observed by Clowes (Proc., 1895, 200), 
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Determination of Sulphur in Illuminating Gas. By Antonio 
Loner (Gazzetta, 1898, 28, i, 1—11).—The author has devised a 
modification of the apparatus used by Drehschmidt for the determina- 
tion of sulphur in coal gas; the new apparatus, which is described in 
detail, is constructed wholly of glass, so as to avoid danger of the 
sulphuric acid produced attacking the metal in the lamp chimney, and 
is comparatively inexpensive. The lamp burns 10—15 litres of gas 
per hour, and the products of combustion are drawn by a water pump 
through two absorption cylinders filled with glass beads moistened 
with a solution of bromine in potassium carbonate ; after the combus- 
tion has been effected, the sulphuric acid is estimated as barium 
sulphate in the liquor rinsed from the beads. The air serving for the 
combustion is purified by passing it through a tower containing 
pumice saturated with potassium carbonate and potassium perman- 
anate. 

. Test analyses, made by burning hydrogen previously passed over 
weighed quantities of heated silver sulphide or silver thiocyanate, show 
the method to be accurate. 


Apparatus for the Estimation of Free Nitrogen in Purified 
Coal-gas. By Georczs Arta (Bull. Soc. Chim.,1897, [iii], 1'7, 427—432). 
—The gas under examination is contained in a glass holder, where it 
is measured at a known temperature and pressure, and from which it 
is expelled by water. It is then passed through concentrated sulphuric 
acid to remove nitrogenous basic compounds, and burnt in an ordinary 
combustion tube charged with cupric oxide, the nitrogen being col- 
lected and measured as in Dumas’ process. A current of carbonic 
anhydride is passed through the apparatus before and after the opera- 
tion. A sketch of the apparatus in given. N. L. 


Reactions of Carbonic Oxide. By Armanp Gautier (Compt. 
rend., 1898, 126, 871—875).—Absorption with cuprous chloride is 
inapplicable to the determination of minute quantities of carbonic 
oxide, owing to the interference of acetylene and other hydrocarbons. 
Ammoniacal silver nitrate is also of comparatively little value, because 
the reaction varies with the concentration of the solution and its 
temperature ; the oxidation is frequently incomplete, and the silver 
nitrate is reduced by gases other than carbonic oxide. 

Oxidation of the carbonic oxide by potassium permanganate in 
presence of silver salts, as recommended by Mermet, is open to the 
objection that many other gases act on the reagent in a similar 
manner. 

Chromic acid in concentrated aqueous solution oxidises carbonic oxide 
incompletely, even in presence of sulphuric acid. Potassium per- 
manganate solution, 1 gram per litre, oxidises carbonic oxide very 
slowly, but a solution of 10 grams per litre acts very much more 
rapidly, even in the cold, carbonic anhydride and non-volatile acids 
being formed. 

A solution of iodic acid containing 10 grams per litre has no action 
on the gas in the cold, but with a solution of 100 grams per litre at 
100° there is a distinct reaction, with liberation of iodine and produc- 
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tion of carbonic anhydride. The reaction with iodic anhydride recom- 
mended by Ditte (compare Nicloux, below) is quantitative, begins at 
40°, or even below, and is rapid and complete at 60°. 

Gold chloride solution (1 in 100) is an excellent reagent for carbonic 
oxide, the reaction being almost instantaneous even in the cold, whilst 
the purple reduced gold settles rapidly. It is essential that the air 
tested with this reagent should be free from dust and contain no other 
reducing gases. ° 

Moist silver oxide slowly absorbs carbonic oxide with formation of 
silver subcarbonate, Ag,CO,, which is only slowly attacked by dilute 
acetic acid, but is completely decomposed by dilute sulphuric acid with 
liberation of carbonic anhydride, the other products being silver 
sulphate, metallic silver, and water. Traces of formic and oxalic acids 
are formed at the same time as the subcarbonate. 


Mercuric and mercurous oxides seem to have no action on carbonic 
oxide. C. H. B. 


Detection of Carbonic Oxide by means of Palladium 
Chloride. By Porarn and Rent Drouin (Compt. rend., 1898, 126, 
938—940).—A solution of palladium chloride, 1 part in 10,000, may 
be used as a reagent for carbonic oxide, the air containing the gas 
being allowed to bubble in a very thin stream through 10 c.c. of the 
solution. If 10 litres of air are used, 1 part of carbonic oxide in 
10,000 can be detected by the reduction of the chloride to metallic 
palladium, but the method does not lend itself to quantitative estima- 
tion. 

Direct experiment shows that when mixtures of carbonic oxide with 
a large proportion of air are exposed to light, the carbonic oxide is 
gradually oxidised to carbonic anhydride, but the change is retarded 
and limited by the presence of carbonic anhydride. This observation 
probably explains why the proportion of carbonic oxide in the air of 
towns does not increase. C. H. B. 


Estimation of Minute Quantities of Carbonic Oxide in Air. 
By Maurice Nictovx (Compt. rend., 1898, 126, 746—749).—The 
method proposed depends on the fact that, at 150°, carbonic oxide de- 
composes iodic anhydride, with liberation of iodine and formation of 
carbonic anhydride. The air to be examined is passed successively 
over potassium hydroxide and pumice moistened with sulphuric acid, 
and then through a U-tube containing iodic anhydride, and placed in 
an oil bath, this tube being connected with a Will’s apparatus con- 
taining pure sodium hydroxide solution of sp. gr. 1°3 diluted with an 
equal volume of water. The air is aspirated through the tubes at the 
rate of about 10 ¢.c. per minute, and when the operation is completed 
the alkali solution is acidified with sulphuric acid, mixed with sodium 
nitrate, and agitated with 5 c.c. of chloroform, or, better, carbon bi- 
sulphide, the intensity of the rose tint being compared with that 
produced by known quantities of potassium iodide, 3CO=KI. Air 
alone, hydrogen, and methane give no similar result, and the method 
is applicable to proportions of carbonic oxide varying from 1 in 1.000 
to 1 in 50,000. C. H. B. 
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Estimation of Small Quantities of Carbunic Oxide in Air. 
By ARMAND GauTIER (Compt. rend., 1898, 126, 793—795).—The re- 
action described by Nicloux (preceding abstract) has been employed in 
the author’s laboratory for the estimation of small quantities of carbonic 
oxide during the last seven or eight years. It is applicable even 
when the gas is diluted with 20,000 vols. of air, and the reaction with 
the iodic anhydride proceeds regularly and completely at 60°, and also 
takes place at 40°, although slowly. At 60°, most hydrocarbons, with 
the exception of acetylene, have no action on the anhydride. The 
liberated iodine may be absorbed by copper and weighed, but the 
best plan is to estimate the carbonic anhydride by Muntz’s method. 

At temperatures higher than 60°, and especially at 150°, several 
hydrocarbons reduce iodic anhydride. Ethylene, although it does not 
directly attack the anhydride, has the peculiar property, even when 
present in small quantity, of preventing the oxidation of the carbonic 
oxide. 

The complete liberation of iodine by nitrous acid takes place only 
under certain conditions. C. H. B 


Estimation of Carbonic Oxide in Air. By Armanp GAUTIER 
(Compt. rend., 1898, 126, 931—937).—The oxidation of carbonic 
oxide by iodic anhydride begins at 30°, is rapid at 40° to 45°, and is 
complete at 60—65°, no matter how large a proportion of air or 
nitrogen the oxide may be diluted with. The volume of carbonic 
anhydride formed is always equal to that of the carbonic oxide taking 
part in the reaction, and it is best estimated by the volumetric method 
of Muntz and Aubin (Abstr., 1887, 468). Experiments with air con- 
taining known proportions of carbonic oxide show that the method is 
applicable when the proportion of the latter is so low as | part in 
30,000, or even 1 part in 300,000. 

Acetylene is oxidised by iodic anhydride, the reaction beginning at 
35° even in presence of a large proportion of air. Ethylene is 
oxidised by iodic anhydride at 65°, and the presence of this gas 
interferes with the oxidation of carbonic oxide. 

Methane and its homologues are not oxidised by the anhydride 
at 65—80°. C. H. B. 


Estimation of Carbonic Oxide in Air and in Normal Blood. 
By Louis pE Saint-Martin (Compt. rend., 1898, 126, 1036—1039).— 
In the author’s method of estimating carbonic oxide (Abstr., 1892, 
1128), the gas extracted from the cuprous chloride solution is measured 
before explosion, after explosion, and after treatment with potash ; 
and from these data the composition of the gas can be calculated. 
There is, therefore, no risk of hydrocarbons being estimated as carbonic 
oxide, as Gautier supposes (compare preceding abstracts). 

The author confirms the statement of Degrez and Nicloux (this vol., 
ii, 529) that carbonic oxide exists in small quantity in the normal 
blood of animals living in towns, but the quantity is less than 1 ¢.c. per 
litre. Great care is necessary to prevent confusion between carbonic 
oxide and hydrocarbons, and the author is unable to accept the state- 
ment of Degrez and Nicloux that the proportion of carbonic oxide in 


the blood is largely increased by the inhalation of chloroform. 
C, H, B. 
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New Solvent for Distinguishing the Phosphoric Acid in 
various Phosphates. By WiLHeLmM HorrMEIsTerR (Landw. Versuchs- 
Stat., 1898, 50, 363—369).—Whilst Wagner and Maercker have shown 
that the phosphoric acid of bone meal is not to be compared in value with 
that of basic slag, and Wagner’s citric acid solution extracts far more 
phosphoric acid from the latter than from the former when the action 
is continued for half an hour, a greater amount of phosphoric acid (to 
99 per cent.) is obtained from bone meal when the action of the citric 
acid is prolonged to 5—6 days than from basic slag (to 90 per 
cent.). 

The following method gives results more in accordance with the 
ascertained manurial value of the two products. Humic acid (15 
grams) dissolved in dilute ammonia is poured into a 2-litre flask con- 
taining some sand; the manure (5 grams) and at least 1 litre of water 
are then added, the whole shaken, and a moderately strong current of 
carbonic anhydride passed through for 12 days; ammonia should be 
added frequently. The liquid is then poured off, the sand washed, 
and the combined liquids, made up to a definite volume, are filtered, 
and four-fifths of the filtrate evaporated to dryness, after addition of 
hydrochloric acid. The residue is treated with water containing a little 
hydrochloric acid, filtered, washed, and the filtrate made up to 100 e.c. 
Portions of this are employed for estimating phosphoric acid, iron, 
and lime. 

Basic slag containing 16°7 per cent. citrate soluble phosphoric acid 
gave 10°43 and 10°38 per cent. soluble in humic acid. In bone meal, 
and fermented bone meal, 1°01 and 1°48 per cent. of phosphoric acid 
dissolved in humic acid. When, however, the basic slag is first rubbed 
with alcohol, results almost identical with Wagner’s are obtained ; 
P.O, (citrate soluble) = 18°53 ; soluble in humic acid, 18°48 and 18°45 
per cent. 

The method is too complicated to supersede Wagner’s for basic slag, 
but is intended to distinguish between different phosphates. Fine 
bone meal, in which the phosphoric acid almost entirely dissolves in 
citrate solution, only yielded 1 percent. with humic acid. The results 
show the great importance of manufacturers supplying basic slag in 
the finest possible form. 

Humic acid dissolved the following percentages of the total phosphoric 
acid of different manures. Basic slag (fine), 95°8 ; Redonda phosphate, 
30°38 ; bone precipitate, 43°3 per cent. 

The humic acid is prepared from wood-lignin by extraction with 
ammonia vapour. N. H. J. M. 


Estimation of Potassium without previously Removing the 
Iron, Calcium, &c. By Cartes C. Moore (J. Amer. Chem. Soc., 1898, 
20, 340—343).—The solution, which must be free from ammoniacal 
salts, but may contain iron or aluminium chlorides and alkali sulphates, 
is mixed with sufficient platinum tetrachloride to insure the precipi- 
tation of the potassium, and the whole evaporated to a syrupy con- 
sistency ; the residue is then treated with acidified alcohol, which 
dissolves the excess of platinum tetrachloride, and also the ferric and 
aluminium chlorides. When these compounds have been completely 
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removed, the sodium sulphates and chlorides are washed out with a 
20 per cent. solution of ammonium chloride, and after this has been 
removed by means of 85 per cent. alcohol, the potassium platinochloride 
is dried and weighed as usual. 

The acidified alcohol is prepared by passing dry hydrogen chloride 
into cold 90 per cent. alcohol until 1 c.c. neutralises 2°3 ¢.c. of normal 
alkali. L. pe K. 


Estimation of Lead in Alloys. By W. E. Garricugs (J. Amer. 
Chem. Soc., 1898, 20, 508—510).—The process is based on the fact, 
noticed by the author, that lead chromate*is not affected by ammonia, 
whereas copper chromate is readily soluble in it. 

The nitric acid solution containing the lead and the copper is mixed 
with an excess of potassium dichromate, followed by ammonia in excess. 
After heating until the liquid clears, the lead chromate is collected on 
a Gooch crucible, and after being washed, first with dilute ammonia, 
then with hot water, and finally with alcohol, is dried in the water 
oven and weighed. 

The author also communicates a process which admits of the estima- 
tion of the »lead as sulphate, without previously removing any tin 
which may be present. About 0°5 gram of solder, for instance, is 
oxidised with nitric acid, 20 c.c. of sulphuric acid is added, and the 
solution is evaporated until dense sulphuric fumes appear. Eighty c.c. 
of water is then added, and after a few minutes the lead sulphate is 
collected on a Gooch crucible. The filtrate contains the tin in solution, 


which may be precipitated as hydrated oxide, by adding ammonia 
until it is alkaline, and then sulphuric acid until the liquid is faintly 
acid. L. DE K. 


Note on Drown’s Method of Estimating Silicon in Steel. 
By Grorce Avony (J. Amer. Chem. Soc., 1898, 20, 547—549).—-The 
author has slightly modified Drown’s process ; 4°6667 grams of the 
sample of steel is treated in a beaker with 50 c.c. of a mixture of 
500 c.c. of dilute nitric acid (2:3), 300 ¢.c. of sulphuric acid, and 200 
c.c. of water. When the steel has dissolved, 15 c.c. of strong hydro- 
chloric acid is added, a watch-glass is suspended over the beaker by 
three small, bent glass rods, and the liquid boiled down rapidly over 
a very hot iron plate, until fumes of sulphuric acid begin to appear. 
By this simple modification, the silicic acid is completely dehydrated, 
which is not the case if no hydrochloric acid is used. L. DE K. 


Analytical Notes on the Estimation of Phosphorus in 
Steel. By R. W. Manon (J. Amer. Chem. Soc., 1898, 20, 429—453). 
This is a very elaborate article on the vexed question as to what 
should be considered the best way of proceeding when testing steel 
for phosphorus by the molybdate method. It is again proved that 
long standing is of no advantage when Fresenius’s molybdate solution 
is used for estimating phosphoric acid: the precipitation is complete 
within 10 minutes. It appears also, from a large number of experi- 
ments, that too much stress cannot be laid on the necessity of adding 
the magnesia mixture slowly. Other interesting details are given. 

L. pe K, 
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Use of Hydrofluoric Acid in the Estimation of Manganese 
in Iron and its Ores. By Auten P. Forp and I. M. Brecowsky 
(J. Amer. Chem. Soc., 1898, 20, 504—506).—The process based on the 
conversion of the manganese into manganese dioxide by treating 
samples of iron with nitric acid and potassium chlorate has this dis- 
advantage, that much silicic acid is also precipitated, and causes incon- 
venience by clogging the filter. The authors now recommend adding 
a few drops of hydrofluoric acid, which instantly dissolves the silica ; 
the use of this acid renders the beakers somewhat unsightly, but does 
not prevent them from being used a long time for the same kind of 
work. 

In testing ores by the chlorate method, it has always been noticed 
that the precipitation of the manganese is never complete in one 
operation, but that the filtrate must always be tested again. The 
authors now state that when hydrofluoric acid is used, the precipita- 
tion is at once complete. L. DE K. 


Antimonic Tungstates: Separation of Tungsten and Anti- 
mony. By L. A. Hatiopgau (Bull. Soc. Chim., 1897, [iii], 1'7, 
170—175. Compare Abstr., 1897, ii, 178).—To estimate antimony 
in antimoniotungstates, the solution is mixed with mercurous nitrate 
and the precipitate of mercurous antimoniotungstate collected, washed, 
and ignited. The mixture of tungstic acid and antimony tetroxide 
thus obtained is fused with a large excess of potassium cyanide, when 
the antimony is reduced to the metallic state, and is eventually washed 
with water and dilute alcohol, dried at 100°, and weighed. N. L. 


Applications of Hydrogen Peroxide to Quantitative 
Analysis. By Percy H. Waker (J. Amer. Chem. Soc., 1898, 20, 
513—515).—Separation of Titanium from Iron.—The solution, which 
should measure about 150 c.c. and contain about 0°2 gram of the mixed 
metals, is mixed with 100 c.c. of a 2°5 per cent. solution of hydrogen per- 
oxide and run in from a dropping funnel into a large beaker contain- 
ing 100 c.c. of hydrogen peroxide and 30 ¢.c. of strong ammonia. The 
iron precipitate is washed with dilute ammonia to which some hydrogen 
peroxide has been added, but, as it still retains a considerable amount 
of titanium, it should be dissolved in a little hydrochloric acid and 
again treated with ammoniacal hydrogen peroxide; it is advisable 
to treat it in this way a third time. The mixed filtrates are boiled 
to precipitate the titanium as hydroxide, which is then washed with 
hot solution of ammonium nitrate and converted into oxide by 
ignition. 

Separation of Uranium from Iron.—The slightly acid solution con- 
taining about 0°2 gram of the mixed metals is treated with 50 c.c. of 
hydrogen peroxide, and run slowly into a solution of 5 grams of 
sodium hydroxide in 50 c.c. of water containing 50 c.c. of hydrogen 
peroxide ; the whole is then diluted with hot water to about 400 c.c. 
and filtered. The filtrate, which contains all the uranium, is acidified 
with hydrochloric acid and evaporated to dryness at 110°, and the 
uranium finally precipitated from the hydrochloric acid solution by 
ammonia and weighed as oxide. 

Separation of Zirconium from Uranium.—About 03 gram of the 
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mixed metals is fused with 7 grams of sodium pyrosulphate, the melt 
dissolved in cold water, and the solution, mixed with 50 c.c. of hydrogen 
peroxide, is poured into a mixture of sodium hydroxide and hydrogen 
peroxide ; on heating for half an hour on the water bath, the zirconium 
is gradually precipitated. After washing it with hot water, it is 
dissolved in a mixture of hydrochloric acid and hydrogen peroxide, 
boiled, and then precipitated with ammonia. The zirconium is finally 
weighed as oxide. L. DE K. 


Colorimetric Estimation of Small Amounts of Chromium in 
Rocks and Ores. By Wi.iiam F. HiLLesranp (J. Amer. Chem. Soc., 
1898, 20, 454—460).—The author has invented a very accurate process 
for the estimation of chromium in minerals when it only occurs in small 
quantity ; 5 grams of the mineral, which often contains vanadium as 
well as chromium, is fused in a platinum crucible with 20 grams of 
sodium carbonate and 3 grams of sodium nitrate, avoiding too high a 
temperature. The melt is treated with hot water and a few drops of 
alcohol to reduce any manganese, and the solution filtered and nearly 
neutralised with nitric acid. On heating, the bulk of the silica and 
alumina separates ; but, as this may retain some chromium, it should 
be treated with hydrofluoric and sulphuric acid to remove the silica, 
and the residual alumina must then be again fused with the oxidising 
mixture. To the mixed filtrates, mercurous nitrate is added, and the 
precipitate, after being ignited, is fused with a little soda; the melt 
is then dissolved in water, filtered, and diluted to 50 or 100 c.c. The 
yellow liquid is now introduced into a special colorimetric apparatus 
devised by the author, but ordinary Nessler tubes also answer the 
purpose. For comparison, a solution is used containing 0°25525 (or 
double) gram of pure potassium chromate in one litre of water ren- 
dered alkaline with sodium carbonate; each c.c. of the solution 
represents 0°1 milligram of chromic oxide. 

If the amount of chromium exceeds 0-2 per cent., the treatment 
with nitric acid and mercurous nitrate may be omitted. LL. DE K. 


Volumetric Estimation of Vanadium in Presence of Small 
Amounts of Chromium, with Special Reference to the Analysis 
of Rocks and Ores. By Witu1aM F. Hittesranp (J. Amer. Chem. Soc., 
1898, 20, 461—467).—The precipitate produced by mercurous nitrate 
(preceding abstract) also contains any vanadium present, which passes 
into the alkaline solution along with the chromium. The amount of 
chromium is first estimated colorimetrically, and it is then reduced to 
the chromic state by adding sulphuric acid and sulphurous acid, which 
also reduces the vanadium. After boiling off the excess of sulphurous 
acid and cooling to 80°, the vanadium may be titrated with standard 
permanganate. As, however, at that temperature, the chromic oxide 
also reduces the permanganate, a check must be made on a liquid con- 
taining exactly the same amount of reduced chromate, and the 
number of c.c. of permanganate must then be deducted from those 
used in the previous experiment. The test analyses are satisfactory. 

L. pE K. 
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Method for the Differentiation of Organic Matter in Water. 
By A. G. Woopman (J. Amer. Chem. Soc., 1898, 20, 497—501).—The 
process is based on the fact, already noticed by Barnes, that some 
organic matters are more readily oxidised by chromic acid than by 
permanganic acid. 

In order to differentiate between the organic impurities of water, 
the author first uses Kubel’s hot acid method, as follows. One 
hundred c.c. of the sample is mixed with 8 c.c. of dilute sulphuric acid 
(1:3), 10 ec. of N/100 potassium permanganate is added, and the 
whole boiled for exactly 5 minutes; 10 c.c. of N/100 oxalic acid is 
added, and then titrated back with N/100 permanganate until the 
faint pink colour becomes permanent. To another portion of the 
sample, the chromic acid method is then applied. 62 grams of potas- 
sium dichromate is dissolved in distilled water, 50 c.c. of sulphuric 
acid added, and the solution diluted to 1 litre; 18 grams of ferrous 
sulphate is dissolved in 100 c.c. of sulphuric acid and 200 c.c. of water, 
and diluted to 500 c.c. Fifty c.c. of the sample is mixed with 20 c.c. 
of sulphuric acid, then with 10 c.c. of the chromic acid solution, and 
heated on the boiling water bath for 1 hour, the flask being covered 
with a watch-glass. Ten c.c. of the iron solution is added, the liquid 
is poured into 500 c.c. of cold water, and titrated with the perman- 
ganate solution. A blank experiment is, of course, made. The 
oxygen ratio is found by dividing the number of c.c. of permanganate 
used in the Kubel process by those used for the same amount of water 
in the chromic acid method. 

The ratio for vegetable organic matters is over 0°6, whilst that of 
sewage matter falls considerably below that figure. L. vE K. 


Estimation of Nitrites in Waters. By Lucien Rosin (J. 
Pharm., 1898, [ vi], '7, 575>—577).—The water should be clear, colour- 
less, and free from hydrogen sulphide ; 50 c.c. of the water is mixed 
with 2 c.c. of a 20 per cent. solution of pure potassium iodide, and 
after well shaking 2 c.c. of glacial acetic acid is added, the free iodine 
is then estimated by the aid of thiosulphate. The method is applicable 
to waters containing 0°1 mg. of nitrous acid per litre. J.J.58. 


Estimation of Methane, Carbon Monoxide, and Hydrogen 
by Explosion, in Technical Gas Analysis. By Wituram A. Noyzs 
and J. W. Suepuerp (J. Amer. Chem. Soc., 1898, 20, 343—345).—The 
authors point out the difficulty experienced in the direct estimation of 
carbon monoxide by means of cuprous chloride, and prefer to analyse 
the mixture by explosion. This may be done by exploding the un- 
consumed part of the added oxygen by means of added hydrogen. 

A new form of pipette has been introduced which allows of the 
explosion taking place in a perfectly closed space. The water in 
the pipette is mixed with a little sulphuric acid, which greatly 
diminishes the solubility of carbonic anhydride. The outer end of the 
capillary tube of the Orsat apparatus has been fitted with a specially 
constructed small hydrogen generator in which the gas is generated 
from aluminium and aqueous potash. 

If ordinary gas has to be tested, its carbonic anhydride is absorbed by 
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potash, its heavy hydrocarbons by fuming sulphuric acid, and its 
oxygen in an alkaline solution of pyrogallol. Atmospheric air is 
then introduced, the mixture exploded, and after ascertaining the 
amount of carbonic anhydride formed, hydrogen is admitted and the 
excess of oxygen estimated. Allowance must be made for the nitrogen 
contained in the air, which is assumed to contain 20°9 per cent. of 
oxygen. The method of calculation will be easily understood by 
analysts accustomed to this kind of work. L. pE K. 


Examination of Eucalyptus Oil. By Hetsine and Passmore 
(Zeit. anal. Chem., 1898, 37, 404—405 ; from Helbing’s Pharmacolog. 
Record, VIII.)—A eucalyptus oil for therapeutic purposes should be 
characterised by a high percentage of eucalyptol and the absence of 
volatile aldehydes, which would irritate the mucous membrane. The 
sp. gr. should be between 0°910 and 0°930 at 15°. Eighty per cent. 
of the oil should distil between 170° and 190°, and on cooling to 16°, 
40—50 per cent. of eucalyptol should crystallise out. This, after 
washing with a little light petroleum and drying, should melt at 5° and 
boil at about 176°; its sp. gr. is between 0°922 and 0°924 at 15°, and 
in a 100 mm. tube it should not rotate the plane of polarised light 
more than half a degree in either direction. The first fractions of the 
distillate should be tested with sodium hydrogen sulphite for aldehydes 
and ketones, Of seven samples examined, one (French) contained no 
eucalyptol, and one (Californian) only 1°8 per cent. Another specimen 
(Spanish) contained much aldehyde. M. J. 8. 


Distillation of Dilute Aqueous Solutions of Ethylic Alcohol. 
Estimation of Alcohol therein. By Maurice Niciovx and L. 
BaupvuER (Bull. Soc. Chim., 1897, [iii], 17, 424—427).—Three dilute 
solutions of alcohol (1: 500, 1: 1000, and 1: 3000) were distilled, and 
the alcohol contained in the different fractions of the distillate was 
estimated. The results obtained are given in tabular form, and are 
also represented by curves. It appears that the rapidity with which 
the alcohol distils over increases with the dilution, the first fourth of 
the distillate from the most dilute solution (1:3000) containing 
practically the whole of the alcohol present, whereas, in the case of the 
1 :500 solution, about 7 per cent. of the alcohol remained in the retort 
after a third of the liquid had passed over. The first twentieth con- 
tained, in each case, about half the total alcohol present. The alcohol 
in still more dilute solutions (up to 1: 10,000) may be estimated by 
distilling over a fourth part and then applying the volumetric process, 
based on the oxidation of the alcohol by potassium dichromate, which 
has been previously described by one of the authors (Compt. rend. Soc. 
biol., [x], 3, 841). N. L. 


Estimation of Small Quantities of Glycerol. By Maurice 
Nictoux (Bull. Soc. Chim., 1897, [iii], 17, 455—458).—The author 
points out some errors which Bordas and de Raczkowski have made in the 
application of his process for the estimation of alcohol to the estima- 
tion of glycerol (Abstr., 1897, ii, 193). When oxidised by excess of 
potassium dichromate and sulphuric acid, glycerol yields only 
carbonic anhydride and water, and not formic acid; the latter is im- 
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mediately oxidised by the chromic acid, even in very dilute solution. 
The standard chromate solution should theoretically contain 37:28 
grams of potassium dichromate per litre, and not 48 grams as stated 
by Bordas and Raczkowski. This has been confirmed practically by 
experiments with pure glycerol ; 1 ¢.c. of the solution is equivalent to 
5 c.c. of a 0'1 per cent. solution of glycerol. N. L. 


Quantitative Separation of Hemicellulose, Cellulose, and 
Lignin. Presence of Pentosansin these Substances. By WILHELM 
Horrmeister (Landw. Versuchs-Stat., 1898, 50, 347—362. Compare this 
vol., ii, 148).—The separation of the cellulose-like carbohydrates of 
sunflower husks, is described. 

In order to ascertain the effect of dilute ammonia on the cellulose 
substances of lignin, a dried 5 per cent. caustic soda extract was 
extracted successively with 1, 2, 3,and 4 per cent. sodium hydroxide 
solution. Five grams of the 2 per cent. extract was then subjected to 
the action of ammonia vapour; the cellulose did not completely dis- 
solve in 6 weeks. Cellulose insoluble in caustic soda (32 grams) was 
next extracted with ammonia, in a similar manner, for 10 days, 
dried, and weighed. 30°46 grams remained, which, when treated with 
5 per cent. aqueous caustic soda, yielded 0°96 gram (=3 per cent.) of 
hemicellulose. 

When cellulose is dissolved in Schweizer’s solution, the residue is, 
by repeated extraction with aqueous sodium hydroxide, completely 
converted into the soluble form. On evaporating the ammonia from 
the Schweizer’s extract, at the ordinary temperature, and on a water 
bath respectively, different amounts of cellulose are obtained ; more 
hemicellulose is obtained, by caustic soda, from the heated solution than 
from that which was not heated. In this operation, the pentosans 
are more influenced than the hexosans; pentosans are not always 
readily dissolved by caustic soda, and hexosans are frequently more or 
less readily dissolved. Both occur in lignin and are then undoubtedly 
indigestible. These points have to be considered in judging the 
digestibility of these carbohydrates. 

A comparison of analyses of clover, at different periods, in the first 
and second years of growth, shows that both cellulose (Schweizer’s 
extract) and lignin increase during the vegetative period. In the 
first year, there was an increase in both constituents. In the second 
year, the lignin alone increased to the end; the cellulose decreased 
at the end of June. In the first year, it seemed an absolutely as 
well as relatively greater amount of cellulose and lignin was produced 
than in the second year ; this, however, requires confirmation. The 
amount of pentosans in the Schweizer extract was relatively greater in 
the second than in the first year, but decreased in the lignin more in 
the second year than in the first ; this result is also given with reserve. 

N. H. J. M. 


Volumetric Estimation of Nitrated Derivatives of Phenols. 
By Lo Scuwarz (Monatsh., 1898, 14, 139—153).—The method 
originally suggested by Mohr for the estimation of acids by titrating 
the amount of iodine liberated by them from a mixture of an iodate 
and an iodide, is applicable to ,the estimation of the nitrated phenols 
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and some of their derivatives. In order to obtain an accurate result, 
the phenol must be heated with the mixture of iodate and iodide 
at 100°, in a closed vessel, for some time. Under these circumstances, 
it is found that tri- and tetra-nitro-derivatives yield satisfactory results 
independent of the duration of heating, experiments having been made 
with picric acid, trinitroresorcinol, trinitro-a-naphthol, 2 : 5 : 6-trinitro- 
thymol, and tetranitrofluorescein. Dinitro-compounds, on the other 
hand, yield iodine substitution products when the heating is prolonged, 
and a low result is then obtained (2:4-dinitrophenol, 2 : 4-dinitro- 
a-naphthol, 3:5-dinitrocresol, 2:6-dinitrothymol, dinitrofluorescein, 
and 3:5-dinitrosalicylic acid). Finally, mononitrophenols so readily 
yield substitution products that they cannot be estimated in this 
way ; paranitrophenoxyacetic acid, however, gives good results. 
A. H. 


Application of Alkaline Formalin in Quantitative Analysis. 
By Lupwie Vanino (Ber., 1898, 31, 1763—1765. Compare this vol., 
ii, 461).—Gold and silver may be conveniently estimated by pre- 
cipitating the metals with an alkaline solution of formaldehyde. 

Silver chloride is converted quantitatively into metallic silver by 
the agency of formaldehyde and caustic soda. In the case of silver 
bromide and iodide, the decomposition proceeds with greater difficulty, 
and is not complete. M. O. F. 


Generalisation of Legal’s Reaction. By G. Drntcks (Bull. Soc. 
Chim., 1897, | iii], 17, 381—382. Compare Abstr., 1897, ii, 467).— 
The author acknowledges the claim of Béla von Bitté (Abstr., 1892, 
924) to priority in the study of the nitroprusside reaction for aldehydes, 
&c., and draws attention to certain points of difference between his 
own work and that of von Bitto, with whose conclusions he is in general 
agreement, N. L. 


Analysis of Crude Tartars, &c. (Zeit. anal. Chem., 1898, 37, 
382—384. See this vol., ii, 465).—The chemists at the factory “late 
Goldenberg, Geromont and Co.” have introduced the following modifica- 
tions into their process. The mixture of lees with hydrochloric acid is 
diluted with an equal volume of water after the first hour’s digestion, 
and then allowed to remain for a second hour before making up; the 
evaporated filtrate is treated with acetic acid while hot instead of first 
cooling : after stirring for 5 minutes, the alcohol is added immediately, 
thus avoiding the precipitation of slimy substances which would 
obstinately retain acetic acid. The washing is prolonged until 30 c.c. 
of the filtrate requires only 2—3 drops of N/5 alkali fo render it 
alkaline, the indicator used in the titration being a sensitive litmus 
paper of reddish-violet colour. In all other respects, the details of the 
former method are retained. M. J. 8. 


Detection and Separation of Admixed Tartaric, Racemic, 
and Mesotartaric Acids. By Arnotp F. Houteman (Rec. Trav. 
Chim., 1898, 1'7, 69—75). See this vol., i, 515. 


Estimation of Succinic Acid in the Presence of Tartaric and 
Lactic Acids. By Frep. Borpas, Jouuin and Sia. pE Raczkowsxi (J. 
Pharm., 1898, [vi], '7, 417—418).—The solution containing the three 
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acids is exactly neutralised with N/10 potassium hydroxide, an excess of 
a concentrated solution of silver nitrate added, and the precipitate 
removed and washed until the filtrate no longer gives a precipitate 
with potassium chromate. The precipitate consists of silver succinate, 
all the silver tartrate having been dissolved by the water. The 
precipitate is washed into a flask with water, one or two drops of 
potassium chromate solution added, and N/10 sodium chloride 
run in until the red colour of the precipitate disappears and the liquid 
becomes slightly yellow ; the solution is finally titrated back with N/10 
silver nitrate. J.J.58. 


Volumetric Estimation of Glycerophosphates. By H. Imsert 
and J. Packs (J. Pharm., 1898, [vi], '7, 3783 —384).—It is stated that 
the method adopted by Imbert and Astruc is general and sufficiently 
accurate. By the use of calcium chloride, phosphates may also be 
estimated in the presence of glycerophosphates, especially if the amount 
of phosphate present is more than 5 per cent. of the mixture. Below 
this limit, the method is not so trustworthy. Borates and silicates 
must be detected by a special analysis. J.J.58. 


Estimation of Rosin and Rosin Oil in Linseed Oil. By 
Lxeonarp DE Koninen (Chem. News, 1898, '77, 287).—MclIlhiney 
(Abstr., 1894, ii, 370) has shown that boiled linseed oil, when treated 
with bromine, yields no hydrogen bromide, but that a large quantity 


of this acid is formed when the oil contains rosin or rosin oil. In 
order to make this a practical process for the assay of linseed oil, the 
author first takes the bromine-acidity figure of the sample, and if it is 
fairly high, there is no doubt that rosin, rosin oil, or both are present. 
Another portion of the sample is now saponified with alcoholic potash 
and any unsaponifiable matter is extracted by means of light petroleum ; 
if any appreciable quantity is obtained, the bromine-acidity figure is 
taken, which then will simply represent rosin oil. Rosin oil, as it 
occurs in England, contains but very little saponifiable- matter, but 
samples from German origin contain much more of the rosin acids, 
and will, therefore, be only partially recovered by the alkali-petroleum 
treatment. 

Rosin cannot be estimated by isolating the fatty acids from the 
extracted soap-ley, and subjecting them to the bromine treatment, as, 
even when free from rosin, they yield an appreciable quantity of 
hydrogen bromide. If the sample of linseed oil should contain free 
fatty acids, it will, of course, yield a trace of hydrogen bromide 

If rosin should be found, it may to some extent be derived from 
the use of inferior rosin oil. If the oil contains no mineral matter, 
the presence of added rosin becomes very doubtful. L. pe K, 


Analysis of Theobromine. By Maurice Frangois (J. Pharm., 
1898, [ vi], '7, 521—523).—The following tests are recommended. A 
solution of theobromine in nitric acid and water yields a precipitate 
with a 10 per cent. solution of silver nitrate; on warming and then 
allowing to cool, colourless needles are deposited. 

The formation of theobromine tetriodide is another good test. Also 
treatment with bromine water and subsequent addition of ferrous 
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sulphate and ammonia, when an indigo blue colour is developed ; this 
last reaction is also given by caffeine. ; 

For analysis, the best methods are. 1. Heating in a platinum 
vessel; no residue should be left. 2. Melting point determination 
(338—340°). 3: Determination of solubility in alcohol of 95°. The 
solubility of theobromine at 21° is 0:045 gram in 100 c.c. of alcohol, 
whereas for caffeine the amount is 0°93 gram in 100 «ec. If theo- 
bromine contains 5 per cent. of caffeine, 100 c.c. of alcohol dissolves 
0°29 gram of the mixture. J.J.8. 


Chemico-legal Detection of Vegetable Poisons. By Micnar. 
von SunxowskI (Zeit. anal. Chem., 1898, 3'7, 359—365).—The author is 
unable to confirm unconditionally the statement of Kippenberger 
(Abstr., 1895, ii, 465) that glycerotannic acid effects an universal 
separation of the vegetable alkaloids from the products of decomposi- 
tion of animal matter. Solutions of peptone (Witte’s) and of colchicine 
and helleborein behave almost identically with that reagent, giving 
no precipitate until water is added. Concentrated glycerotannic acid 
dissolves even albumin. The alkaloid tannates are, however, not com- 
pletely insoluble in water, and when brought in contact with hide 
powder the tannic acid is completely removed from them, leaving the 
alkaloid in solution. With proteids, this is not the case ; they remain 
entirely in the precipitate. An aqueous extract of cadaveric matter, 
acidified with tartaric acid, is therefore precipitated by a 10 per cent. 
solution of tannic acid (which must be as free as possible from gallic 
acid) using as small an excess as possible; about 10—15 c.c. to 100 
grams of a substance is generally sufficient. Hide powder is then im- 
mediately added in quantity sufficient to render all the tannic acid 
insoluble, and after a few hours the whole is thrown on a filter. A 
clear and almost colourless filtrate is obtained, which is ready for ex- 
traction with ether or chloroform, Care must be taken to keep the 
mixture acid during the whole operation, otherwise part of the alka- 
loid may remain in the precipitate. It is also advisable to shake the 
filtrate with light petroleum before using the alkaloid solvent, other- 
wise the alkaloid may be contaminated with traces of fat. 

M. J. 8. 


Estimation of Alkaloids in Tinctures. By Junius Karz (Arch. 
Pharm., 1898, 236, 81—100).—By the following methods of esti- 
mating the amount of alkaloids in tinctures, &c., the author avoids the 
application of heat which causes the decomposition of many alkaloids. 
To 25 c.c. of the tincture containing about 45 per cent. of alcohol, 
1 c.c. of a 33 per cent. solution of sodium carbonate is added, and the 
alkaline solution shaken with 50 c.c. of ether. The ethereal extract 
is washed with 3 c.c. of water, the alkaline solution extracted twice 
with successive quantities of 25 c.c. of ether containing 10 per cent. 
of alcohol, and the extracts washed separately with 1°5 c.c. of water. 
The mixed ethereal solutions are shaken with 2—3 grams of ignited 
calcium sulphate, filtered into a flask containing 50 c.c. of water, and 
then titrated by Partheil’s method with centinormal acid, using 3 
drops of an alcoholic solution of iodeosin (1:250) as indicator. In 
the case of tinctures containing alkaloids which are not easily soluble 
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in ether, 25 c.c. is extracted with 30 c.c. of a mixture of 3 parts of 
chloroform with 1 of ether, the extract washed with 3 c.c. of a 30 per 
cent. solution of sodium chloride, and the process repeated twice, 
using 15 c.c. of the solvent and 1°5 c.c. of salt solution each time. 
If necessary, the separation of the chloroform-ether from the aqueous 
solution may be accelerated by adding 2—3 grams of sodium chloride. 
The mixed extracts are run into 10—15 c.c. of a 10 per cent. solution 
of sodium chloride and titrated as before. 

Tinctures which contain more than 45 per cent. of alcohol are 
diluted with water, or when chloroform and ether are to be used, with 
a 15 per cent. solution of sodium chloride. Preparations containing 
chlorophyll or fat are shaken with an equal weight of water acidified 
with a few drops of sulphuric acid and then filtered; the last traces 
of fat are removed by shaking with light petroleum. The author 
finds that the alkaloid cannot be completely removed by the above 
methods from aqueous extracts which contain more than 3 per cent. 
of the alkaloid, possibly on account of their high content of pectin. 
1—1°5 grams of extract is dissolved in 40—50 c.c. of 45 per cent. 
alcohol, and the alkaloid then estimated as in the case of a tincture. 
Estimations of aconitine, atropine, hyoscyamine, coniine, emetine, 
and of the alkaloids in a number of homeopathic essences and extracts 
are quoted. E. W. W. 


Estimation of Plant-food in Soils. By Water Maxwet. (J. 


Amer. Chem. Soc., 1898, 20, 107—109).—This is a preliminary note 
on the best solvents for using in the testing of soils for agricultural 
purposes. Carbon acids and amido-acids only should be used ; mineral 
acids should be excluded. L. DE K. 


Method of Drying Feces. By Hernricn Popa (Zeit. physiol. 
Chem., 1898, 25, 355—359).—The chief point in this method, which is 
described as easy and rapid, consists in performing the desiccating 


process after the mass has been treated with absolute alcohol. 
W. D. iH. 


The Estimation of Hemoglobin in Cat’s Blood. By Friepricu 
Krier (Zeit. physiol. Chem., 1898, 25, 256—257).—The statement 
made by Abderhalden (this vol., ii, 415) that cat’s hemoglobin 
is difficult to crystallise is disputed. His quantitative results also 
are criticised, as no spectrophotometric observations were made. 


W. D. H. 


General and Physical Chemistry. 


Spectra ofsome of the Elements with a Constant Luminous 
Discharge in Geissler Tubes. By Atrrep Katinne (Ann. Phys., 
Chem., 1898, [ii], 65, 815—848).—The spectra of iodine, bromine, 
mercury, cadmium, sodium, tin, and lead were examined under a 
constant discharge from 600 accumulator cells, giving an E. M. F. of 
1200 volts. The appearances obtained were qualitatively similar to 
those which are given by weak, intermittent discharges. The pro- 
portionality between light intensity and current strength which 
Angstrém noticed with nitrogen and hydrogen, was not observed with 
mercury or cadmium vapour. In the case of cadmium, the intensity 
of the lines increases more rapidly, with mercury less rapidly, than 
the current strength. With a constant current, the lines in the 
mercury and cadmium spectra decrease in intensity with increasing 
pressure. 


Racemic Substances. By Frieprich W. Kuster (Ber., 1898, 
31, 1847—1853).—Landolt (Optische Drehungsvermigen, 2nd ed.) con- 
cludes that racemic (7) compounds only exist in the crystalline state ; 
in the liquid state and in solution, they are entirely dissociated into 
their dextrorotatory (d) and levorotatory (/) components. This, 
however, is not universally true; for instance, 100 parts of water 
dissolve only 0:684 parts of silver /-valerate, but 1°182 of the r-salt. 
Taking the electrolytic dissociation into account, 14 can be shown that 
the solution of the r-valerate would be supersaturated as regards the 
l-salt, supposing it to be dissociated entirely into its components. The 
discrepancy can only be explained by supposing that part of the 
r-salt remains in the racemic condition, even after it has gone into 
solution ; this part can be calculated to be at least 20 per cent. of the 
whole. A similar supposition must be made with regard to barium 
camphoronate, of which the d and / varieties are very sparingly soluble, 
whilst the r variety dissolves very readily. To take the case of a 
liquid, it is possible to calculate, from the known solubility of d-coniine 
(1°80 parts in 100 of water at 19°5°) what would be the solubility of 
r-coniine, assuming the latter liquid to be simply a (d/) mixture of d 
and/ components. The solubility thus calculated is considerably greater 
than that actually observed (1°93 parts) ; this could be accounted for 
by supposing not less than 30 per cent. of the liquid r-coniine to exist 
still in the racemic condition, or about 15 per cent., if it be assumed 
that the active coniines are also associated each into double molecules. 

C. F. B. 


Action of Ammonium Persulphate on the Silver of Photo- 
graphic Plates. By Auausts Lumiire, Louis Lumrbre and ALPHONSE 
SEYEweETZ (Compt. rend., 1898, 126, 1639—1642).—The use of a 5 per 
cent. aqueous solution of ammonium persulphate is recommended for 
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the correction of over-exposed and over-developed photographic plates, 
this reagent having the advantage over other reducers of preserving 
the half-tones. It appears that the ammonium persulphate penetrates 
the gelatin film and dissolves the silver deposited in its lower layers, 
a soluble double sulphate of silver and ammonium beingformed. The 
latter diffuses through the film and, on reaching the surface, is reduced 
by the excess of ammonium persulphate with which it there comes in 
contact, with evolution of oxygen and deposition of metallic silver. 
This deposition compensates to some extent for the solution of silver 
taking place in the interior of the film, but since the former process 
occurs only at the surface, whilst the latter is confined to the deeper 
parts of the film, it follows that the superficial half-tones are but 
little affected whereas the deeper and denser deposits are considerably 
reduced. N. L. 


Radiations from Thorium and its Compounds. By GrrHarp 
Cart Scumipt (Compt. rend., 1898, 126, 1264).—Thorium and its 
compounds emit radiations analogous to those emitted by uranium and 
its compounds ; they discharge an electrified body whatever the sign 
of the charge, and the effect is exerted through a thin sheet of 
aluminium. ‘The nitrate and sulphate are more active than the oxide. 


C. H. B. 


Electrical Oscillations. By Huco Kaurrman (Zeit. physikal. 
Chem., 1898, 26, 719—727).—When the vapours of various chemical 
compounds are exposed to the influence of electrical oscillations, 
various results may occur: (1) the vapour may become luminous ; (2) 
it may be crossed by spark discharges, usually of a green colour ; (3) 
it may remain dark, at least until a very high tension is reached. 
The behaviour in this respect of over 50 compounds was investigated, 
and, although general deductions cannot be drawn from so few obser- 
tions, yet some constitutive influences are indicated. Thus, almost 
all the aromatic amines become luminous, and present more or less 
similar appearances, whilst the ease with which luminosity occurs ap- 
pears to be in part dependent on the basic character of the amine, as 
compounds which, by substitution, have lost their basic nature (for 
example, nitraniline or tribromaniline) are no longer rendered lumi- 
_ nous. This rule, however, cannot be extended to cyclic compounds 
containing nitrogen. Amongst hydrocarbons, the aliphatic compounds 
and the simple benzene compounds remain dark until a very high 
tension is reached ; but most of the hydrocarbons containing two or 
more benzene rings readily become luminous. In all cases, it was 


observed that, during luminosity, the vapour acted as a conductor. 
L. M. J. 


Mercury-zinec and Mercury-cadmium Cells as Standards. 
By Witueim Jagcer and K. Kane (Ann. phys. Chem., 1898, [ii], 65, 
926-—942).—A comparison of a series of Clark standard cells with 
cells of the Weston type has been made during a period of over twelve 
months, in order to test the constancy of these cells. The mean of 
the results obtained is given below. 
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Clark 0°. Clark 15°. Clark 0°. 
Date Cadm. 20°. ~ = Clark 15°. 
March, 1896 1-4066 0°0164 int. volt. 
Jan., 1897 “42% 1°40676 0:01631 i ° 
Nov., 1897 “43 1°40660 0:01650 ~ 
1°40663 0°01642. 
H. C, 


Efficiency of an Electrolytic Cell. By Frerpinanp Hurter and 
B. Zanorski (J. Soc. Chem. Ind., 1897, 16, 97—107).—A formula 
which expresses the efficiency of an electrolytic cell, or that fraction 
of the energy consumed by the cell which is converted into the desired 
potential chemical energy, is ae/V. Here e is the so-called back 
E. M. F. corresponding to the products which are desired, and V the 
actual E. M. F. measured at the terminals of the cell. The factor a 
is the fraction of the electrochemical equivalent of the desired sub- 
stance actually obtained per ampére. Theoretically, for every ampére of 
current, one electrochemical equivalent should be obtained, and this 
theoretical yield is easily approached in all cases where the separated 
ions are deposited as solids or removed as gases. But where the pro- 
ducts of electrolysis remain in solution, the newly-formed products 
take part in the conduction of the current, some of which therefore is 
wasted. To make a satisfactory calculation of the exact value of the 
current efficiency, it is therefore necessary to know how the current 
divides between several electrolytes. This, as Hittorf has pointed out, 
can be found by migration experiments, and current efficiency depends 
chiefly on the phenomena of migration, or, what is practically the 
same thing, the conductivity of the solutions. As the authors show, 
a limiting value of the current efficiency can, therefore, be calculated, 
but in most cases this is all, as in complicated processes we know but 
little of the real values of the E. M. F. of polarisation. H. C. 


Chemical Theory of the Lead Accumulator. By F. DotezaLex 
(Ann. phys. Chem., 1898, [ ii], 65, 894—-920).—The simplest theory of 
the changes occurring in the lead accumulator is expressed by the 
equation PbO, + Pb + 2H,S0,—2PbS0,+2H,O. On charging, the re- 
action occurs from left to right, on discharging, from right to left. 
This process would be a fully reversible one, but many of the changes 
which occur in the accumulator when at work are not apparently in 
keeping with this simple view of its action ; this is more especially 
the case with the behaviour on charging and discharging, as the 
E. M. F. is found to be slightly higher during the first than during 
the second operation, thus causing a considerable loss of energy. The 
author traces this loss to the changes which take place in the concen- 
tration of the acid, and consequent diffusion and convection, and also 
production of concentration currents in the cell. Taking these 
changes into account, the above theory of a fully reversible reaction 
in the sense given is fully satisfactory. H. C. 


New Hlectrolytic Diaphragm. By Hetnricu Pavui and Lupwie 
Pincussonn (Chem. Zeit., 1897, 21, 1048—1049).—The improved cell 
recommended by the authors is made much shorter and wider than the 
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ordinary commercial porous pot. At its upper end, it is strengthened 

by a flange containing four holes, through which two wires are passed, 

and in this manner the cell is suspended within the outer vessel, such 

-as a flat crystallising pan. As the electrodes are not curved, but 

straight and parallel, it is easier to keep up a uniform current density. 
L. vE K. 


Accuracy of the Values of Dissociation Determined by the 
Electrical Conductivity Method. By Artuur A. Noyzs (Zeit. 
physikal. Chem., 1898, 26, 699—710, and J. Amer. Chem. Soe., 1898, 20, 
517—528).—Van Laar considers that the conductivity method does not 
give accurate values for the dissociation (this vol., ii., 158) ; the author 
is of a contrary opinion, and shows that, in some particulars, the ex- 
pressions deduced by van Laar for the heat of dissolution are inaccurate, 
and deduces formule based upon both Ostwald’s and van’t Hoff’s dilution 
laws. The values, as calculated by these expressions, especially in the 
case of the second, agree well with the experimentally found values in 
the cases of those compounds where van Laar had found that discrepan- 
cies occur between the determinations and the values deduced by his for- 
mula, The fact that the inversion velocities of sugar by hydrogen 
chloride differ in water and in aqueous alcohol (Cohen, this vol., ii, 154), 
although the dissociation as determined by the conductivity is equal in 
the two solvents, does not disprove the availability of the conductivity 
method, as the alcohol may have a catalytic retarding influence on the 
reaction itself, whilst, further, the experiments of Lowenherz actually 
indicate a lowering of the dissociation in aqueous solutions on the 
addition of alcohol (Abstr., 1896, ii, 587). The conductivity dissocia- 
tion values for potassium chloride in from N/100 to N/10 aqueous 
solutions are in very close accord with those determined cryoscopically 
by Jones, Loomis, Abegg, and Raoult, whilst for sodium chlorides the 
values do not differ more from the mean of the cryoscopic results than 
do the latter among themselves. The author, therefore, considers that 
the conductivity method does actually yield the true dissociation, and 
further points out that, even if van Laar’s contention were supported, 
his explanation fails, inasmuch as it necessitates that the dissociation 
values should alter with the current strength, which is not the case. 

L. M. J. 


Electrical Conductivity of Potassium Permanganate 
Solutions. By Gore Brepia (Compt. rend., 1898, 126, 1269).— 
Measures of the electrical conductivity of dilute solutions of potassium 
permanganate have been made by the author (Zeit. physikal. Chem., 
1893, 12, 233, and 1894, 13, 217, and by Franke and Loven, ibid., 
1895, 16, 475, and 1896,'7, 376. Compare Legrand, this vol., ii, 496). 
C. H. B. 


Conductivity of Aqueous Solutions of Praseodymium and 
Neodymium Sulphates. By Harry C. Jones and H. M. Regsz 
(Amer. Chem. J., 1898, 20, 606—607).—The following table gives the 
conductivity of aqueous solutions of the salts for various concentra- 
tions ; v denotes the number of litres of solution which contain a gram 
molecule of the salt, and pu, the corresponding molecular conduc- 
tivity. 
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Praseodymium sulphate. Neodymium sulphate. 
v v 


14°71 ‘ 25°33 
29°42 ‘ 50°65 
58°84 : 101°31 
117-68 ‘ 202°62 
294°2 "Be 506°5 
588-4 2° 1013°0 
1176°8 ‘ 2026°0 
1471:0 331° 2532°6 
2942°0 : 5065°2 
5884:0 ) 


Determination of Transference Ratios by Electrolysis of 
Dilute Salt Solutions. By Wiiu1 Bein (Zeit. physikal. Chem., 1898, 
27, 1—54).—The work of previous observers is discussed at con- 
siderable length with especial reference to the influence of diffusion 
on the values obtained. The method used by the author is the 
general one of the analysis of the anodic, mean, and cathodic liquids, 
but various forms of apparatus were employed according to the 
dilution of the electrolyte and the temperature required ; all these 
are described, and numerous figures are given. For sodium and 
hydrogen chlorides, the values were found to be almost independent 
of the concentration, but to vary with the temperature, the transference 
numbers for the anions being given by the expressions: HCl, n;= 
0°157 +0:0009¢ ; NaCl, n,=0°622—0-00074¢. For potassium chloride, 
the values n,,=0°503 and n,,=0°513 were obtained, and appeared to 
be independent of concentration, at least between the limits of N/5 
and N/100. For lithium chloride, the values n,,=0°624 and »,, = 
0621 were obtained in N/100 solutions, and n,;=0°672 ; m9,=0°610 
for N/5to N/20 solutions. For ammonium chloride, rubidium chloride, 
cesium chloride, and thallium chloride, the values 0°507, 0°515, 0°508, 
0516 were respectively obtained at about 20°. Calcium chloride 
gave results similar to those obtained for lithium chloride, the 
transference ratios changing but slightly with dilution at high 
temperatures : thus n..=0°553, n.,=0°530 for N/100 solution, and 
M.=0°608 for n, solution. For barium chloride, n,,=0°559 and 
My, = 0°515 in solutions containing 0°04 per cent. chlorine, and n,.= 
0:583, n,,=0°554 in solutions containing 0°78 per cent. chlorine. 
For cadmium chloride, n,.=0°568 and m.,=0°473 in solutions with 
0°2 per cent. chlorine, but at higher concentrations the temperature 
change was much less, Silver acetate gave the values n,,=0°413 
and %,=0°439, which, however, do not agree with the results of 
Nernst and Hittorf. Sulphuric acid gave numbers in accord with the 
expression 7;=0°160+0-0015¢, and these also differ from Hittorf’s 
values. For copper sulphate, the values vary slightly with concentra- 
tion and temperature, and apparently give a maximum of 0°632 at 15°, 
for silver nitrate, n,,=0°517 changing but slightly with temperature. 
The remaining determinations were all made at temperatures of about 
20—25° with the following results, 
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Salt. ; Salt. 


Strontium chloride 0°560 Thallium sulphate 
Magnesium chloride 0°615 Magnesium sulphate 
Manganese chloride 0°613 Sodium carbonate 
Cupric chloride 0°595 Potassium carbonate 
Cobalt chloride 0°585 Sodium hydroxide 
Sodium bromide 0°625 Ammonium hydroxide ... 
Potassium iodide ... ........ 0°505 Calcium hiydroxide......... 
Hydrogen nitrate ........... 0°172 Potassium permanganate.. 
Sodium nitrate 0°629 | Hydrogen succinate 

0°214 


" 


Some determinations were also made in the case of solutions of 
concentration from 3N to 4N. The values obtained differ very con- 
siderably, however, from those at low concentrations, and exhibit a much 
more marked temperature change ; for example, HCl (13°94 per cent. 
Cl), my, =0°393 ; NaCl (12 per cent. Cl), m5 = 0°677 ; CdCl, (13°8 to 13°6 
per cent. Cl), ».,=0°657, my, =0°960 ; CaCl, (14 per cent. Cl), n.= 
0°718 ; CoCl, (9°7 per cent. Cl), m9, = 0°737, mg, = 0°79. L. M. J. 


Dissociation of Water. By R. A. Lenre.pt (Zeit. physikal. Chem., 
1898, 27, 94).—-Luther has calculated recently (this vol., ii, 422) that, 
at 20°, the concentration of free hydrogen in water vapour is 10°10-2" | 
gram-molecules per litre. The author considers such determinations 
to be of no value whatever, and points out that, assuming the mass of 
the molecule of hydrogen to be 1°6 x 10-4 (Nernst), Luther finds that 
1 molecule of hydrogen is present in 80 litres. L, M. J. 


Relation between Solubility and the Heat of Formation 
_of Electrolytes. By Gurpo BopLAnpEr. (Zeit. physikal. Chem., 
1898, 27, 55—74).—The electromotive force required to separate the 
ions of a salt in a saturated solution is given by the equation 


1 1 

E,=Eq+ Ey-9°058 log p na’ ™ where %q and nz are the valencies of 
the ions, Zz, ZH; are the E.M.F. necessary to separate the anion and 
cation respectively in normal solutions, and p is the solubility in 
equivalents, The values for ZH, and EH; have been given by Nernst 
and Neumann (Abstr., 1894, ii, 373 ; 1897, ii, 394), so that from Z, the 
value of p can be derived, and vice versd. Since the heat of 
formation of the compound is approximately proportional to FZ, 
and is given by the equation @=2302,, the relation between p and 
Q is obtained. The first set of compounds investigated were the 
iodides, and the calculated values for the solubility are compared 
with the experimental numbers. In this set, the agreement, 

although far from exact, was fairly satisfactory, but for the brom- 
ides and chlorides the calculated numbers can only be said to be 
of the same order of magnitude as the actual values. For the fluorides, 
the value of /, is not known, but is calculated from the solubility of 
silver fluoride ; from this, the solubilities of other fluorides are derived 
with fair agreement with experimental numbers. For the sulphides, 
the actual solubilities were not calculated, but the order must be that of 
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the differences H,-—,, aud the order so obtained agrees, with few 
exceptions, with the known chemical properties of the sulphides. For 
the hydroxides, the value of Z, is obtained from the solubility of 
lead hydroxide, and from this, the values for the solubility of other 
hydroxides ; here satisfactory results were obtained, but this was not 
the case with the sulphates. Assuming the formula to be accurate, 
the heat of formation is calculated from the solubility in the case of 
some iodides, and from the difference between the value thus obtained 
and the value found, the author deduces the temperature coefficient 
of the E.M.F., but it is doubtful whether any value really attaches to 
these numbers. It is seen from the expression given that the following 
law holds in the case of slightly soluble salts ; for salts of different 
acids with the same metal, the solubility increases with the tendency 
of the acid radicle to pass from the electrically neutral to the ion 
state; a similar law holds for salts of different metals with the 
same acid, and examples are adduced. In the case of two salts with 
the same cation, the solubility of the first must be greater or less than 
that of the second according as (E,—Z,') is greater or less than 
(#,-£;'). In the case of bromides and chlorides, therefore, where 
(£, — E;')>85-1/230( = EZ, —£,’) the bromide is the more soluble, and 
this is found to be in accord with the facts, a similar application to the 
salts of silver and sodium also giving valid results. L. M. J. 


Law of Thermal Constant. By Donato Tommasi (Bull. Soc. 
Chim., 1897, [iii], 1'7, 438—440).—In his work on the themochemistry 
of mercury salts (Abstr., 1896, ii, 648), Varet finds that these salts 


conform to the law that the replacement of one metal by another in 
solutions of their salts always gives rise, in the case of any two metals, 
to the same heat change, no matter what acid radicle is present. This 
law Varet attributes to Andrews, and Favre and Silbermann, but the 
author claims to have been the first to enunciate it in 1882. H.C. 


Cryoscopic Measurements. By A. Ponsor (Bull. Soc. Chim., 
1897, [iii], 1'7, 395—-405).—Four series of cryoscopic determinations 
were made with dilute sugar solutions, every precaution being taken 
to eliminate error. The molecular reductions found were 19:01, 18°50, 
18°725, and 18°97. The value, calculated by the van’t Hoff formula 
is 18°77. H. C. 


Transition Temperature of Sodium Sulphate. A New Fixed 
Point in Thermometry. By THropore W. Ricwarps and JEssx 
Brices CHURCHILL (Zeit. physikal. Chem., 1898, 26, 690—698).—The 
transition temperature of the change Na,SO,,10H,O0 — Na,SO, + 10H,O 
is considered to be a very suitable fixed temperature for thermometry, 
and the following are the advantages claimed by the authors. The 
salt can be readily obtained in a state of sufficient purity, as after 
two crystallisations further purification has practically no effect on 
the transition temperature, which is also unaffected by pressure, whilst, 
further, the temperature of an outer bath has very little influence if 
the temperature of the above direct action is taken, namely, that 
of the melting of the hydrate. Very careful determinations gave 
the temperature as 32°484°, and it was found that no extraordinary 
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care is requisite in order to get values correct to 0°01°. This temperature 
is 32°379° on the hydrogen scale, and is near the point of maximum 
difference between the two scales. The authors also consider it pro- 
bable that other transition points will be found suitable for thermo- 
metric fixed temperatures. L. M. J. 


Tables for the Reduction of Boiling Points to Normal Pres- 
sure. By Paut Fucus (Zeit. angw. Chem., 1898, 869—871).—Useful 
tables are given of the boiling points of some liquids at pressures vary- 
ing from 710—780 mm ; the list includes acetone, alcohol, aniline, benz- 
ene, methylic alcohol, bromobenzene, chlorobenzene, and metaxylene. 

L. vE K. 


Vapour Pressure Measurements. II. By Gzore W. A. Kan.- 
BAUM (Zeit. physikal. Chem., 1898, 26, 577—658. See Abstr., 1894, 
ii, 131).—[ With P. Schrogrer and C. G. von WiRrKNER].—The authors 
first show that when a liquid is boiled under reduced pressure, the 
actual pressure in the boiling flask is equal to that measured at the end 
of the condenser. 

[With Emin Toznnzzs and C. G. von W1rKNER. |—The vapour tension 
determinations by the dynamical method were subjected to severe 
tests, measurements by different observers at different times being 
compared ; separate curves were also constructed for the same set of 
determinations, in order to see whether errors arise from the method of 
plotting and interpolation. In all cases, the concordance is very com- 
plete, so that the dynamical determinations are trustworthy,a result also 
confirmed by the fact that the differences between the boiling points 
of benzene, toluene, and water at pressures varying from 35 mm. to 
760 mm. exhibit no irregular variations, but change continuously. 

[With C. G. von Wir«yezr.|—The series of fatty acids were first 
investigated, and the boiling points compared at a large number of 
pressures varying from 10 mm. to 760 mm. The values were com- 
pared with those calculated from the boiling points of water and of 
propionic acid by Diihring’s law. Jn all cases, the determinations 
differ from the calculated values, but the differences are less when the 
values are deduced from propionic acid than when they are obtained 
from water. Diihring’s law, therefore, although of use in such cases, 
cannot be regarded as an absolute natural law. The differences be- 
tween the boiling points of the whole series (C, to C,,) at the various 
pressures are compared ; in the cases of formic and acetic acids, and 
of nonoic and decoic acids, the difference is independent of pressure, 
so that the boiling point curves are parallel ; the curves of acetic acid 
and propionic acid, however, diverge with falling pressure, but in all 
the other cases the curves approach as the pressure falls. A number 
of benzene derivatives containing a phenyl group were next examined, 
' and the determinations agree well with those of Ramsay and Young, 
and other observers, where comparable data are available. The boiling 
points at 760 mm. ascend in the following order. Benzene, bromo- 
benzene, benzaldehyde, phenol, aniline, benzonitrile, benzylic alcohol, 
nitrobenzene, benzoic acid ; but at 6 mm. the order becomes benzene, 
bromobenzene, benzaldehyde, benzonitrile, aniline, phenol, nitro- 
benzene, benzylic alcohol, benzoic acid; so that the boiling point 
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curves intersect in the cases of the following pairs, benzonitrile-aniline, 
benzonitrile-phenol, aniline-phenol, benzylic alcohol-nitrobenzene. 
The only previously known case of the intersection of vapour pressure 
curves was that of benzene-ethylic alcohol. 

[With C. Wichrowsk! and Taxzopor Tzssz.|—The vapour pressure 
determinations of aniline, and its methyl, ethyl, dimethyl, and 
diethyl derivatives were made at pressures varying from 5 mm. to 
760 mm. The boiling points of aniline and dimethylaniline approach 
with falling pressure, as do those of methylaniline and ethylaniline, 
whilst those of methylaniline and dimethylaniline diverge, so that the 
boiling point curves for aniline and methylaniline, and for dimethy]l- 
aniline and ethylaniline are approximately parallel. 

[With Tuxropor Tesse.|—Schréder has formulated the rule that the 
substitution of the groups -CO-CH,,-COOCH,,and —COCI for hydrogen 
lead to equal changes of the boiling point. The boiling points were, 
therefore, determined between 1 mm. and 760 mm. in the cases of 
acetophenone, benzoic chloride, and methylic benzoate. Schréder’s 
rule is not found to be valid, as, although the difference between the 
boiling points of the two latter compounds at 760 mm. is only 0°4°, 
yet at 10 mm. it is 35°, when the difference between those of the two 
first compounds is 5:2°. 

[With Emin Tornntes.]|—A number of position isomerides were next 
investigated, chiefly toluene derivatives, namely, ortho-, meta-, and 
para-cresol ; ortho-, meta-, and para-toluidine ; ortho- and para-di- 
methyltoluidine ; ortho- and para-nitrotoluene. In the case of the 
cresols, the para-compound has throughout the whole range of pres- 
sure a boiling point about 0°5° higher than that of the meta-compound, 
and 11-2° higher than that of the ortho-compound. A similar constant 
difference in the boiling points occurs in the case of the toluidines, so 
that for each of these sets of compounds Dalton’s law holds. This is 
not the case, however, in the dimethyltoluidines, nor in the nitro- 
toluenes, and for these compounds there is a much greater difference 
in the actual boiling points, so that the law probably only holds for a 
set of isomerides the boiling points of which are sufficiently near. 

[With Kurt Arnpr.|—Trimethylene bromide and propylene bromide 
exhibit a difference of boiling point which increases with pressure, 
and the same obtains for the ortho- and meta-chloranilines. The 
boiling point curves of chloro- and bromo-naphthalenes approximate 
closely at low pressures, so that, whereas the difference in the boiling 
points at 760 mm. is about 22°, at 1:5 mm. it is only 8°. 

The author discusses the bearing of the determinations on the 
generally accepted relationships between constitution and boiling 
point, and points out that these can have no real significance, as diffe- 
rent relations are found when the boiling points are taken at pressures 
other than 760 mm. Comparisons in the benzene series indicate that 
throughout all pressures, substitution produces a greater effect in a 
benzene group than in a toluene group, and that the boiling point 
pressure curves are flatter for simple compounds than for complex, 
although a few exceptions occur; this the author considers to be due 
to greater cohesion among the simpler molecules. A comparison of 
the curves for a large number of compounds shows that, in general, 
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those of the fatty compounds are flatter than those of aromatic com- 
pounds of approximately equal boiling points, and that, with a solitary 
exception, no curve of a fatty compound is parallel to that of any 
aromatic compound, although parallelism frequently occurs between 
two fatty compounds or two aromatic compounds. The presence of the 
hydroxyl group appears also to have an influence in causing flatness 
of a curve, but, on the whole, the author allows that little can be 
deduced, in the positive sense, from the great accumulation of data. 
[With Kurr Arnpt.|—Comparisons were made between the decrease 
of the boiling point between 760 mm. and 10 mm, on the one hand, 
and the molecular dispersion, as measured by Lorenz’s formula, on the 
other. For this purpose, the latter constant had to be determined for 
some of the compounds, chiefly aniline derivatives. In a very large 
number of cases, it is evident that an increase in the one constant is 
accompanied by an increase in the other, the number in which this is 
the case being too great to be ascribed to mere coincidence, especially 
when the comparison is made between allied compounds with different 
dispersions, or between compounds of different boiling points but 
equal boiling point change, and also equal dispersion. Nevertheless, 
many exceptions occur, the most noteworthy being the series of fatty 
acids, where, although the boiling point decrease is practically con- 
stant, yet the molecular dispersion continuously increases. In this 
case, however, the actual dispersion is approximately constant, and 
although the author offers no explanation, he considers that a real 
connection between the two constants is indicated. L. M. J. 


Thermochemical Data for Ethylmalonic Acid and its Isome- 
rides, Glutaric and Methylsuccinic Acids. By Gustave Masson 
(Compt. rend., 1898, 126, 1354—1355).—Ethylmalonic acid melts at 
111°5° and dissolves in water with absorption of heat (-— 2°96 Cal.). 
The heats of neutralisation for the first and second molecules of potash 
are +14°08 and +13°80 Cal. respectively, both acid and base being 
in solution. The normal potassium salt dissolves in water with 
development of 4°45 Cal., and its heat of formation from the solid acid 
and base is +48°25 Cal. ; comparison of the latter figure with the 
corresponding numbers for methylsuccinic acid, +45°18 Cal., and 
glutaric acid, + 44°23 Cal., shows that the heat of formation of the 
normal salts of the three isomeric acids decreases progressively with 
increase of the distance between the carboxyl groups. A similar rela- 
tion is observed in the case of the three phthalic acids. N. L. 


Heat of Neutralisation of Phenylphosphoric Acid. By G. 
Betucou (Compt. rend., 1898, 126, 1575—1576).—Phenylphosphoric 
acid is prepared by the action of phosphoric anhydride on phenol, 
the diphenylphosphoric acid that is formed at the same time being 
removed by washing with ether, and the excess of phosphoric acid by 
fractionally precipitating the aqueous solution with lead acetate. The 
heat of neutralisation by sodium hydroxide is +14°6 Cal. for the 
first equivalent, and +13°8 Cal. for the second equivalent, a result 
similar to those obtained by Cavalier with methyl- and ethyl-phos- 
phoric acids, and by the author with ethylphosphoric acid and glycero- 
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phosphoric acid. Phenylphosphoric acid also behaves in the same way 
as the others with methyl-orange and phenolphthalein. 

When phosphoric anhydride acts on an alcohol or a phenol, solid 
metaphosphoric acid and a syrupy liquid are obtained. If some of the 
liquid is dissolved in water, the quantity of alkali necessary to make 
it neutral to methyl-orange is higher than that required to pass from 
neutrality toward methyl-orange to neutrality toward phenolphthalein. 
The syrupy liquid contains no metaphosphoric acid, and hence the effect 
just described must be due to the di-substituted phosphoric acid that 
is present. C. H. B. 


Pyridine Bases. By Marcet De.irine (Compt. rend., 1898, 126, 
1794—1797).—The following thermochemical data were determined. 
Pyridine. Piperidine. 

Specific heat (between 16° and 96—98°) ... 33°5 Cal. 44:1 Cal. 
Heat of volatilisation 8°57 ,, . 


» 825-21 
Heat of combustion at constant pressure 
(liquid) » 8265 
Heat of combustion at constant pressure 
834°4 
+245 
” ” ; +166 
5-Amido- 
Chloropiperidine. Dipiperideine. valeraldehyde, 
Heat of combustion at 


constant volume ... 789°6 Cal, 2 x 766°37 Cal. 805°55 Cal. 
Heat of combustion at 

constant pressure... 790°6 ,, 2x 7674 a, 806°55 so, 
Heat of formation ... +30°8 ,, +2x146 = ,, +4445 ,, 


(1) C,H,,NH liq. + Cl, gas= C,H, NCI liq. + HCl gas + 28°3 Cal. 

(2) C,H,,NH diss. + HClO diss. = C,H, NCI lig. + H,O lig. + 372 Cal. 
(3) 20,H,,NO cryst. =(C;H,N), cryst. + 2H,O solid + 2 x 40°5 Cal. 
(4) C,;H,N liq. + 3H, gas=C,H,,N liq. +3 x 15-2 Cal. 

(5) C,H,N liq. + 2H, gas =4(C,H,N), solid + 2 x 17°8 Cal. 

(6) C;H,,N diss. + H,O, liq. = C;H,,NO diss. + H,O liq. + 35:2 Cal. + D. 


D being the heat of dissolution of 5-amidovaleraldehyde. 

The value 28°3 Cal. given by equation (1) is in fair accordance with 
the mean value for the heat of substitution of chlorine in organic 
compounds. Equation (2) explains the fact that piperidine displaces 
the alkalis from hypochlorites, the latter being formed from hypo- 
chlorous acid with the evolution of at most 10 Cal, From the value 
given by equation (3) should be deducted the unknown heat of poly- 
merisation of 2C,H,N into (C;H,N),. Supposing this to be equal to 
the heat of polymerisation of amylene into diamylene (11°8 Cal.), there 
still remains a large development of heat in equation (3) analogous to 
that noticed in the quinoline series. 

The chloropiperidine employed in these experiments was obtained 
by the action of concentrated alkali hypochlorite solution on piperi- 
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dine ; it had a sp. gr. = 1:0667 at 0°/4° and 1:0517 at 17°/4°, and boiled 
at 58° under 39 mm. pressure and 55° under 30 mm. pressure. By the 
action of sodium hypobromite on piperidine, bromopiperidine is obtained, 
in theoretical quantity, as a heavy, yellow oil of powerful odour. It is 
much more unstable than the chloro-derivative, and deflagrates spon- 
taneously on keeping; hence it may, perhaps, be regarded as an 
alkylamide derived from hypobromous acid and not as a simple 
bromine substitution derivative. N. L. 


The Differential Areometer as Areo-Pyknometer for Deter- 
mining the Sp. Gr. of Powders. By Pavut Fucus (Zeit. angw. 
Chem., 1898, 623—625).—This is a patented instrument resembling 
the ordinary hydrometer, but so arranged that the bottom of the bulb 
is fitted with an inverted stoppered tube resembling a weighing tube, 
which can be removed at pleasure. In water, the instrument will 
sink to the zero division, which is at the bottom of the stem. 

The stoppered tube has a mark representing 2 c.c., and must be filled 
up to that mark with the finely powdered substance such as cement, 
this being gently pressed in by means of a metallic disc attached to a 
rod. If the instrument now sinks down to, say, 1°8, this will be the 
specific gravity of the substance. The whole operation takes about 
5 minutes, and the results are technically accurate. L. DE K. 


Tables for the Correction of Errors caused by Variation in 
Temperature when using the “ Procentareometer.” By Pau 
Fucus (Zeit. angw. Chem., 1898, 745—755).—These are tables very 
useful to those who employ ‘Gustav Miiller’s areometer” for esti- 
mating the percentage of nitric, sulphuric, and hydrochloric acids, and 
the strength of ammonia. L. DE K. 


Temperature-Correction Tables for Specific Gravity Deter- 
minations. By Paut Fucus (Zeit angw. Chem., 1898, 909 —914).—The 
author (compare preceding abstract) gives similar specific gravity tables 
for ethylic acetate, acetone, ether, ethylbenzene, formic acid, amylic 
acetate, aniline, benzene, chloroform, glycerol, methylic alcohol, nitro- 
benzene, petroleum, turpentine, toluene, xylene, solutions of potassium 
chloride and nitrate, sodium chloride, nitrate, and sulphate, ammonium 
chloride and carbonate, and calcium chloride. L. pe K. 


Eutropic Series of the Calcium Group. By A. EPppPLer 
(Zeit. Kryst. Min., 1898, 30, 118—175).—The term catameric 
eutropy, or, shortly, eutropy, has been introduced by G. Linck 
(Zeit. physikal. Chem., 1896, 19, 193) for those special cases of iso- 
morphism in which the geometrical and physical characters of 
members of a series regularly increase or decrease with increase 
of atomic weight of the varying element, as, for example, in 
''Tutton’s potassium, rubidium, and cesium compounds, In a later 
paper (Zeit. Kryst. Min., 1896, 26, 281), Linck states that the 
quotients of the crystal volume by the molecular volume of the 
different members of such a series are in the ratio of simple rational 
numbers. ‘The first relation has been partly tested by Ortloff (Abstr., 
1896, ii, 355), and the present author finds that both hold good in 
the calcium-strontium-barium group, with, however, one or two 
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exceptions, as in the anhydrous sulphates, anhydrite, celestite, and 
barytes. 

Numerous data concerning the crystallised compounds of calcium, 
strontium, and barium are brought together and compared, and several 
new geometrical, optical, and density determinations are given. For 
cubic crystals, the crystal volume becomes unity, and the above 
quotient is inversely proportional to the molecular volume. In the 
cubic oxides, fluorides, chlorides, and nitrates of calcium, strontium, 
and barium, the ratios are 11:15:19, 14:17:20, 18:19:20, 
20:21:22 respectively, thus decreasing with the increase in the 
total molecular weight. Lead compounds, although often isomorphous 
with those of calcium, &c., do not belong to the same eutropic series, 
since the physical constants sometimes fall between those of calcium 
and strontium, or before or after those of the corresponding barium 
salt. L, J. 8. 


Dissociation of Hydrogen Selenide. By H. Pétason (Zeit. 
physikal. Chem., 1898, 26, 659—689).—The main results given in 
this paper have already appeared (Abstr., 1896, ii, 96 ; 1897, ii, 251). 


A Diffusion Apparatus. By Max A. Srecrriep (Ber., 1898, 31, 
1825—1826).—This consists of a cylindrical glass ring and two 
cylindrical glass jars, with their axes horizontal. The two rims of 
the jars and both rims of the ring are welted and ground, and by 
means of screw clamps attached to metal collars the ground glass 
surfaces can be pressed together, a ‘piece of parchment paper being 
first placed at each junction, and made water-tight by means of india- 
rabber rings or washers. The whole thus consists of a closed cylinder, 
lying horizontally, and divided into three compartments by diaphragms 
of parchment paper. The central vessel contains the liquid to be 
dialysed ; this is stirred by a stirrer which passes through a tubulus 
on the top of the vessel, and is driven by a small turbine. The two 
end vessels have each two tubuli, one on the top, the other at the 
side ; into one vessel, through the top tubulus, flows the waste water 
from the turbine; it passes owt at the side tubulus, and along glass 
and indiarubber tubing to the second vessel, which it enters through 
the side tubulus, and leaves through a glass tube inserted in the top 
tubulus. The apparatus is manufactured by Franz Hugershoff of 
Leipsic in three sizes ; in the largest size, the central vessel has a 
capacity of about 24 litres. C. F. B. 


Solid Solutions of Benzene in Phenol. By Giuseppe Bruni 
(Gazzetta, 1898, 28, i, 249—258).—Beckmann pointed out (Abstr., 
1897, ii, 362) that in cryoscopic determinations in which a solid solu- 
tion of the solvent and dissolved substances separates, the molecular 
weight of the dissolved substance can be correctly ascertained from 
the equation /M,=M(1~a); M, is the corrected molecular weight, 
M the molecular weight deduced from the freezing point, and a the 
coefficient of distribution of the dissolved substance between the solid 
and liquid solutions. Cryoscopic determinations with solutions of 
phenol in benzene as solvent, in which the concentration ¢ increases 
from 12 to 7°9, give values for M increasing from 153—188, whilst 
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the values of M, increase from 100 to 148; the latter values are com- 
parable in magnitude with the values of M for phenol obtained by the 
boiling point method in benzene solution, and by the cryoscopic method 
in paraxylene solution. Bodlinder (Abstr., 1897, ii, 133) noted that 
the lack of uniformity amongst Garelli’s numbers (Abstr., 1897, i, 
26) is possibly due to a difference of molecular weight of the material 
dissolved in the two solvents. The author agrees with this view, but 
considers that Bodlinder’s method of calculation is faulty. 

Solutions of benzene in phenol as the solvent are also cryoscopically 
abnormal ; as ¢ increases from 0°20 to 4°08, M increases from 87°7 to 
91:3. Experiments made by Bijlert’s method, using benzil as the 
normal third substance, showed that solid solutions of benzene in 
phenol were formed, the value of a being 0°24 to 0°33 where a is the 
coefficient of distribution a=C,/Cm; Cm is the mean of the initial 
and final concentrations of benzene in the liquid solution, and C; is 
the corresponding concentration in the solid solution. The variation 
in the value of a is attributable to experimental error. 

W. J. P. 


Solid Solutions of Pyridine and Piperidine in Benzene. By 
Gruserek Bruni (Gazzetia, 1898, 28, i, 259—268).—The molecular 
weights of pyridine and piperidine determined in benzene solution by 
the cryoscopic method are always greater than the normal, but 
diminish as the concentration increases to c= about 1, and after that 
increase as ¢ increases ; the values obtained agree on the whole with 
those obtained by Paternd. Applying Bijlert’s method to solutions 
of piperidine in benzene, benzil being the third substance as before 
(compare preceding abstract), it was found that solid solutions of the 
base in the hydrocarbon were formed ; the values of a, as the concen- 
tration increased, first fell and then rose in much the same way as the 
molecular weights. Using the Beckmann correction formula, values 
of M, varying from 81°7 to 84°8 were obtained ; these values are 
sufficiently close to the normal value of 85. ¢ W.d..P. 


Solid Solutions of Open Chain Compounds. By GiusEpre 
Bruni (Gazzetta, 1898, 28, i, 277—283).—Although solutions of closed 
chain compounds in closed chain solvents, namely, dinydronaphthalene 
in naphthalene, tetrahydrodiphenyl] in diphenyl, and maleic anhydride 
in succinic anhydride, yield solid solutions, the same kind of behaviour 
is not observed amongst open chain compounds; oleic and butyric 
acids show normal cryoscopic behaviour, using stearic and crotonic 
acids respectively as solvents. This, as Garelli has remarked (Abstr., 
1895, ii, 206), is probably due to the alteration of molecular symmetry 
being greater amongst open than amongst closed chain compounds. 

Examples of solid solutions amongst open chain compounds must be 

‘sought amongst substances of similar molecular configuration. Tri- 
chloracetamide and tribromacetamide form solid solutions (Kiister, 
Abstr., 1892, 396), so also do carbon tetrachloride and carbon tetra- 
bromide (Rothmund, Abstr., 1898, i, 158). 

Solutions of chloroform or iodoform in bromoform do not deposit 
the pure solvent on cooling, the value of M being approximately 600 
instead of 394 for solutions of iodoform in bromoform in which ¢ varies 
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from 0°22 to 3°49. Using Bijlert’s method, with diphenyl as the 
third substance, the distribution coefficient a is found to be 0°35—0°37 ; 
on correcting by Beckmann’s formula, M,=M (1a), the values of 
M,= 384 to 392 are obtained. 

Similarly, solid solutions are deposited on cooling solutions of 
ethylenic di-iodide or dichloride in ethylenic dibromide. The molecular 
weights of the dissolved substances are found as 430—443 or 121—132 
respectively, instead of having the normal values of 280 or 99. 

W. J. P. 


Solubility of Carvoxime. By Hernricn Goipscumipt and 
Hermon C. Cooper (Zeit. physikal. Chem., 1898, 26, 711—718).— 
Van’t Hoff had suggested that two active modifications which are 
equally soluble in ordinary solvents might be found to have different 
solubilities in a solvent which is itself optically active, but experi- 
ments by Tolloczko (Abstr., 1896, ii, 636) indicated that this was not 
the case. The authors therefore further investigated the question, 
and determined the solubility of dextro- and lzvo-carvoxime in dextro- 
limonene. The + compound was prepared from + carvol and the — 
compound from + limonene nitrosylchloride; both melted at 72°, and 
gave rotations of +116°1° and —116°3° respectively. No difference 
of solubility in the +limonene could be detected. The solubility of the 
solid inactive carvoxime was found to differ from that of the dextro- 
compound, but there is no difference if the compounds are melted so 
that the inactive compound in the liquid state is but a mechanical 


mixture of the two active components; rapid crystallisation or 
solidification of the inactive compound also produces a mechanical 
mixture of the two modifications, L. M. J. 


Salt Formation in Alcoholic Solution. By Simeon M. Tanatar 
and Boris Kurmmenso (Zeit. physikal. Chem., 1898, 27, 172—174).—In 
alcoholic solutions, the heat of neutralisation of a strong acid or alkali 
is not the heat of formation of water from its ions owing to the 
slight dissociation of the compounds, whilst for ammonia no water 
results from the neutralisation. The heat of neutralisation of benzoic 
acid by potassium hydroxide was found to be 6°847 cal., and by 
ammonia 12-643, whilst the corresponding values in the case of lactic 
acid were 7°180 and 14:031. In aqueous solution, the heat of neutral- 
isation of benzoic acid by potassium hydroxide is 13°4 cal., an equal 
value being obtained for lactic acid and sodium hydroxide. The 
following values for the heat of dissolution were also obtained ; benzoic 
acid, —3°168; potassium benzoate, — 3213; ammonium benzoate, 


—1°779 cal. L. M. J. 


Crystalline Liquids. II. By Rupotr Scnenck (Zeit. physikal. 
Chem., 1898, 27,167—171. Compare this vol., ii, 286).—Crystalline 
liquids are generally regarded as crystals, the internal friction of 
which is very small, and the author therefore determined the viscosity 
of some crystalline liquids and compared it with that of the same 
compounds in the isotropic state. The compounds examined were 
cholesterylic benzoate and parazoxyanisoil (this vol., ii, 286), and the 
viscosity relative to that of benzene was determined. For the first 
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named compounds, determinations were made at 153°3°, 169°2° (erys- 
talline), 180°, and 216° (isotropic), and it is seen that, at the transition 
temperature, there is a marked drop in the viscosity of the crystalline 
variety. The case of the parazoxyanisoil is different, the viscosity of 
the crystalline modification being considerably less than that of the 
isotropic form. L. M. J. 


Application of the Equilibrium Law to the Formation of 
Oceanic Salt Deposits, with Especial Reference to the Stass- 
furt Beds. By Jacosus H. van’t Horr and WILHELM MryYERHOFFER 
(Zeit. physikal. Chem., 1898, 2'7, 75—93).—In order to deduce theoretic- 
ally the order of deposition of salts in consequence of the evaporation 
of sea water, the relations of the individual salts present have to be first 
investigated, and the present paper deals with the solubility curves of 
the various hydrates of magnesium chloride, at temperatures from 
— 33°6° to + 186°, when evolution of hydrogen chloride commences. 
The complete equilibrium curve for the chloride and water may be 
divided into the following parts :—(1) Stable solution in equilibrium 
with ice, from 0° to 33°6°; (2) stable solutions in equilibrium with 
the following hydrates, MgCl,+12H,0, from —-—33°6° to —16°8°; 
MgCl, +8H,0, from —16°8° to —3:4°; MgCl,+6H,O, from —3-4° to 
116°67°; MgCl,+4H,O, from 116°67° to 181°; MgCl, +2H,0, above 
181° or 182°; (3) labile solution in equilibrium with MgCl, + 8H,O (8) 
from —17°4° to —9°6°. Labile continuations of the curves for the 
hexahydrate and the dodecahydrate can be obtained meeting at — 30°, 
whilst similar continuations of the ice and octahydrate equilibrium 
curves cut at —50°. The dodecahydrate was previously unknown, and 
is best produced by cooling a solution, containing a little more water 
than is required for the crystals, to about — 20°, and then inducing 
local overcooling by solid carbonic anhydride. The stable and labile 
octahydrates, also previously unknown, can be produced in a similar 
manner by cooling a solution of the composition MgCl, +11H,O. Once 
formed, the labile hydrate might remain unchanged for a whole day, but 
its production could not be depended on. The values found for the 
solubility of the hexahydrate were in general slightly lower than those 
of other observers, probably owing to more complete freedom from 
calcium chloride. For the solubility determinations at the highest 
temperatures, a special form of apparatus was employed, which is 
described in the paper with the aid of diagrams. L. M. J. 


Equilibrium in the System, Water, Alcohol, and Ethylenic 
Cyanide. By Frans A. H. Sconremnemakers (Zeit. physikal. Chem., 
1898, 27, 95—122).—Of these three pairs of liquids, two pairs, namely, 
alcohol-cyanide and water—cyanide, only form two liquid layers be- 
tween the temperature limits of 13—31°, and 18:5—55'5° respectively, 
' and this leads to some highly interesting cases of equilibrium. The 
equilibrium curve for water-ethylenic cyanide consists of three por- 
tions: (1) a portion, ab, from —1‘2 to 18°5 where the solid cyanide is 
in equilibrium with the solution and the quantity dissolved increases 
with temperature ; (2) the portion, bde, where two liquid phases occur 
with the critical point of complete miscibility at 55°5° ; (3) the portion, 
cs, from +18°5° to 54°5°, where the solid cyanide is in equilibrium 
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with a liquid phase containing a high percentage of the cyanide. By 
the addition of alcohol, the temperature of the triple phase points, 
b, c, is reduced, and the curve, ddc, of two liquid phases becomes more 
- and more flattened owing to the lowering of the temperature of com- 
plete miscibility. The region where separation into two layers occurs 
becomes more and more confined, and when the percentage of alcohol 
reaches 56°1 the points 6, d, c, coalesce, and there is no region of two 
liquid phases. The alcohol-cyanide equilibrium curve is completely 
analogous, but the critical temperature is 31°1°, and is lowered by the 
addition of water, so that for 28°6 per cent. of water the two liquid 
phases region disappears. Hence separation into two layers only 
occurs with aqueous alcohol when the concentration of the alcohol is 
below 56:1 or above 71°4 per cent. From the solubility data, the 
equilibrium can be represented by a surface in an equilateral triangular 
prism where the long side is a temperature axis ; on the faces of the 
prism are the equilibrium curves for each pair, and any section at right 
angles to the axis gives the isothermal for the triple equilibrium. A 
section passing through the cyanide edge of the prism and cutting the 
water-alcohol face gives the solubility curve of the cyanide in aqueous 
alcohol of the indicated composition, and it is hence seen that in 71°4 
per cent. alcohol (which is approximately equimolecular) the solubility 
increases enormously with the temperature between 3° and 5°9°; at 
the lower temperature, 100 grams of the aqueous alcohol dissolve 42°3 
grams of ethylenic cyanide, and at the higher temperature 305'5 grams. 
The isotherms are also interesting ; in some cases, a line through the 
alcohol apex cuts the curve in three points, here, therefore, the effect 
of the addition of alcohol to the other components is to cause (1) dis- 
solution of cyanide and production of homogeneous solution ; (2) de- 
position of cyanide ; (3) dissolution of deposited cyanide and re-forma- 
tion of homogeneous solution. At a temperature of 5°, it is seen that, 
whilst 100 grams of alcohol dissolve 7 grams of cyanide, and 100 grams 
of water dissolve 6 grams of cyanide, yet 100 grams of 71 per cent. 
alcohol dissolve 232 grams, so that the solubility in this mixture is 
thirty times as great as in either component. At this temperature 
also, the addition of alcohol leads to very complicated results, causing 
(1) dissolution of cyanide; (2) separation into two liquid phases, in 
equilibrium with solid cyanide; (3) two liquid phases ; (4) a homogene- 
ous solution ; (5) separation into two liquid phases; (6) further 
deposition of solid cyanide ; (7) disappearance of one liquid phase ; 
(8) disappearance of solid and production of homogeneous solution. 
Other very interesting features of the equilibrium are noticed, but for 
most of them the equilibrium diagrams are necessary. (See also 
Abstr., this vol., ii, 329, 424; 1897, ii, 483.) L. M. J. 


Influence of Concentration on Reaction Velocities. By 
ALEXANDER DE HEmPTINNE (Zeit. physikal. Chem., 1898, 26, 728—738). 
—The reaction studied was the oxidation of an acidified solution of 
potassium iodide, an action which is dependent on temperature, light 
intensity, and the nature and concentration of the added acid. The 
variation of the velocity with the concentration of the potassium iodide 
showed the reaction to be one of the second order. The effect of light 
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was found to be in the following order, white, yellow, green, red, and 
was independent of the acid employed. The effects of the different 
acids used gave the following order, hydrochloric acid, sulphuric acid, 
oxalic acid, acetic acid, and although this order is also that of the dis- 
sociation, yet the quantitative effects are not proportional to the 
dissociation. With acetic acid, the velocity of oxidation is at first 
proportional to the concentration of the acid, but at a concentration 
of about 50 per cent., the velocity increases enormously, reaches a 
maximum between 70 and 90 per cent., and again rapidly decreases. 
With sulphuric and hydrochloric acids also, the increase of velocity is 
far more rapid than the increase of concentration of the ions. It is 
worthy of note also that Spring and Aubel found that an increase of 
the velocity of dissolution of metals in acids occurred at a concentration 
of about 40 per cent. (Abstr., 1887, 1074). L. M. J. 


Relative Velocity of Hydrolysis of Ethylic Salts of Normal 
Acids of the Oxalic Series. By Epvarp Hyzxrt (Ber., 1898, 31, 
1844—1847).—The rate of hydrolysis (by soda) was determined at 17°, 
using N/20 solutions in 96 per cent. alcohol (Abstr., 1896, i, 205). 
The expression « +(A-—x),/t, has an approximately constant value, 
which is regarded as the constant of velocity of the hydrolysis. Side 
by side with the values of this are tabulated the values of the dissociation 
constants K, and X,, of the first and second hydrogen atoms of these 
acids, as determined by W. A. Smith (this vol., ii, 285). It will be 
seen that here, when there are no changes, such as the introduction of 
a methyl group, likely to have a stereochemical effect on the constant 
of velocity, the latter decreases with the dissociation constant of the 
first hydrogen atom, and is not dependent on that of the second 
hydrogen atom, as Smith supposed it might be. 


: Velocity con- 
Acid. | a | eee 108 x Ky. 


Malonic 0°224 1580 _ 
NN Ei cacseus 3 0:088 66°5 
Glutaric 0°073 47°3 
Pimelic 0°058 | 32°3 
Suberic 0°042 29°9 
Azelaic 0°037 25°3 
Sebacic | 0°037 23°8 


bo bo bo ND tO tO 
AIWAAWAS 


C. F. B. 


Report of the Committee on Atomic Weights. By Frank 
W. CrarKe (J. Amer. Chem. Soc., 1898, 20, 163—173).—A résumé 
of the work published during 1897 on the atomic weights of carbon, 
nitrogen, chlorine, silver, aluminium, nickel, cobalt, tungsten, and 
cerium ; a corrected table of atomic weights of all the elements is 
appended. W. A. D. 


Table of Atomic Weights. By Turopor—E W. RicnHarps 
(Amer. Chem. J., 1898, 20, 543—554).—The atomic weights of 74 


elements are given, that of oxygen being taken as 16; the values are 
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compiled from the most recent data, and, with the exception of those 
of the seven elements, antimony (120°0), cadmium (112°3), calcium 
(40-0), magnesium (24°36), platinum (195-2), tungsten (184-4), and 
uranium (240-0), are the same as those given by Clarke (‘ Smithsonian 
Collection of Constants of Nature,’ 5, 1897). Reasons are given in 
detail for the choice made between the conflicting values for the 
atomic weights of the elements mentioned above. W. A. D. 


Atomic Weight or Atomic Gravitation. By Lupwic Duix 
(Ber., 1898, 31, 1865—1876).—This paper appears to be an account 
of a book published by the author (Atomgewicht oder Atomgravitation, 
Trewendt, Breslau, 1898), but is so condensed that it is hardly in- 
telligible in itself. “This study is based on the recognised necessity of 
ceasing to regard matter as homogeneous. The atoms are no longer 
regarded as composed of different amounts of one and the same 
matter ; they are conceived as systems of geometrical points, or of 
ether-vortices rotating about fixed positions of equilibrium. These 
bring the cosmic ether, which is conceived as continuous, into motion, 
the faster the nearer they lie to one another. This motion is assumed 
to be inversely proportional to the square of the distance, in accordance 
with the behaviour of all known forces that act at a distance,and in this 
way the gravitation of the atom, apparent to us as its atomic weight, 
is calculated.” The atomic weights are calculated by means of some 
such expression as n/a?(1 +5/2),in which the constants are determined 
by geometrical considerations ; for example, a regular figure is taken 
with a number of sides (n) equal to the valency of the element, and 
such figures are arranged in a symmetrical system ; the diameter of 
the circle circumscribing an individual figure being taken as unity, } 
is that of the circle circumscribing the system, and a is the length of 
the side of each figure. As another example of the methods employed, 
the atomic weight of copper may be quoted ; this is calculated as 


3: aa oa <) + ' aye ; aay + —5) = 63-339. 
3 


In such ways as these, the following atomic weights are calculated : 


Na=23:06, K=39'111, Rb=84:96, Cs=131'1, N=14:0, O=16-0, 
F = 18-928, B= 11-041, C=11°9497, Si= 28-0, Cl= 35-464, Br= 79-666, 
I=126-23, Cu=63- 339, Ag=107°717, Au= = 195° 77, Hg=198°45, 
Zn = 65°385, Cd = 112°0, Tl] = 204°298. 


The specific gravities of the elements, free or in combination, 
are also calculated by means of expressions of the form of either 
x/a?(>-1) or Y/a?. For example, that of copper is 

1 1 


ee ae ae le 
ape yay 9 0°220=8:93. ose 


The Periodic System and the Properties of Inorganic Com- 
pounds. By James Locke (Amer. Chem. J., 1898, 20, 581—592).— 
Although Mendeléeff’s law is true as regards the physical and 
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chemical properties of the elements themselves, it is, in the author’s 
opinion, inaccurate to say that the nature of the compounds of an 
element is a function of its atomic weight. From this point of view, 
the character of the so-called “typical” elements is discussed. Athough 
lithium, beryllium, boron, and carbon, in the elementary state, are the 
strict homologues of the elements in the groups to which they belong, 
the compounds of beryllium are entirely different in character from 
those of any of the metals of the second group. Yet the compounds 
of the “ typical’’ element lithium resemble in every respect those of 
the alkali metals; and the compounds of carbon those of silicon. 
Beryllium lies, as regards atomic weight, between lithium and carbon, 
so that its position as a typical element cannot be held to explain its 
anomalous character. Similarly, although fluorine as an element 
closely resembles the other halogens, many of its compounds differ 
from those of the latter in a very marked manner. 

The proximity of cobalt and manganese to iron in the fourth series 
enables them to form well-defined double cyanides of the type 
K,MO,N,, isomorphous with potassium ferricyanide ; chromium and 
vanadium also (compare this vol., ii, 598), in the same series, form similar 
compounds, whilst the alums of the five elements named are iso- 
morphous with those formed by titanium. The sesquioxide of scandium 
closely resembles that of titanium, yet all the other scandium com- 
pounds are similar to those of the rare earths. The proximity of 
scandium to titanium fails to confer on the tervalent compounds of the 
latter any single one of the properties of the rare earths. 

W. A. D. 


Cooling Pipette. By Frrepricus (Zeit. anal. Chem., 1898, 37, 
443).—A pipette for taking up hot liquids. The lower tube is con- 
tracted into a spiral ; the upper is fitted with a caoutchouc ball. 

M. J. 8. 


Pipette with Closing Appliance. By Cari Sanper (Zeit. anal. 
Chem., 1898, 37, 497).—The upper tube of the pipette is converted, by 
means of side apertures and a glass collar, into a kind of 3-way stop- 
cock by which communication is established either with a permanently 
connected aspirator or with the external air. A figure is given. 

J.S. 


Some New Forms of Apparatus. By Avucustus E. Knorr 
(J. Amer. Chem. Soc., 1897, 19, 817—820).—1. An automatic filtering 
syphon.—The longer limb of the syphon tube dips into the liquid in 
the funnel, and is closed by a ground conical glass valve, the lower 
part of which is blown out into a bulb, so that it rises with the level of 
the liquid and automatically stops the supply as soon as the funnel is 
full, The upper end of the valve stem bears a knob which, engaging 
- with a constriction in the funnel tube, prevents the valve dropping 
out of the tube. 

2. A new form of gas generator.—The solid substance required for 
the generation of the gas is placed in a calcium chloride tower, the 
acid being added from an acid funnel at the top. The novel feature 
of the apparatus is a U-shaped syphon tube inserted in the lower 
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opening of the tower, which is made of such a length that, while it 
allows the spent acid to flow away constantly, also acts as a hydraulic 
seal against the escape of gas. A. H. 


An Efficient Gas-pressure Regulator. By Paut Murritt (J. 
Amer. Chem. Soc., 1898, 20, 501—504).—The apparatus, which is de- 
signed for use with a thermostat, consists of an inner and an outer 
vessel, the latter partially filled with water. The inner vessel, which 
can move freely up or down, is attached by means of a lever to the 
tap of the gas inlet tube; as gas enters, this vessel is lifted, at 
the same time closing the valve. If the outlets are closed, it © 
rises until the valve is entirely closed, in which position it will 
remain; but when the exit tubes are opened, it falls, reopening 
the valve, admitting gas at the same rate at which it is consumed, 
and delivering it at a pressure which is measured by the weight of the 


inner vessel, plus or minus the resistance due to friction. 
A. W. C. 


New Form of Water Blast. By Brrtram B. Bottwoop 
(Amer. Chem. J., 1898, 20, 577—580).—A convenient form of appa- 
ratus is described for supplying relatively small volumes of air at low 
pressure ; it is claimed to be nearly three times more efficient, as 
regards the volume of water consumed per cubic foot of air supplied, 
than the forms described by Muenke and by Richards. For the details 
of construction, the original must be consulted. W. A. D. 


Lecture Experiments with Liquid Air. By ALBERT LADENBURG 
(Ber., 1898, 31, 1968 —1969).—The following experiments can readily 
be performed before a class by the help of Linde’s modified apparatus. 
1, Carbonic anhydride, when passed into liquid air, is at once precipi- 
tated as a white, snow-like powder. 2. Mercury at once becomes 
solid, and retains this form for some time. 3. Alcohol is insoluble in 
liquid air, but solidifies in hard, crystalline drops, which may be heard 
to rattle against the glass when the containing vessel is shaken. 
4. Ozone can readily be liquefied to a deep blue, oily liquid. 5, Acetylene 
is at once solidified and can be pressed into cylinders in the same way 
as solid carbonic anhydride. 6. When concentrated hydrochloric 
acid is cooled for a few minutes in liquid air and a piece of potassium 
then added, no action occurs, but after standing in the open air for a 
short time explosive action occurs. 7. When liquid air is poured 
into water, the light blue drops fall to the bottom, but are driven up- 
wards by the gas formed round their surface, the liquid air being in 
the spheroidal state. A. H. 


Inorganic Chemistry. 


Boiling Point of Liquid Ozone. By Louis Troost (Compt. rend., 
1898, 126, 1751—-1753).—Ozone was liquefied in a vertical tube im- 
mersed in a bath of liquid oxygen, and the latter was then lowered 
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until the readings of a galvanometer in circuit with a thermo-junction 
previously introduced into the tube were constant during the ebullition 
of the ozone. The boiling point of liquid ozone was thus found to be 
— 119° at the atmospheric pressure. N.L. 


Action of Potassium Permanganate and of Sodium Peroxide 
on the Acids of Sulphur and of Iodine. By Antonio Loner and 
L, Bonavia (Gazzetta, 1898, 28, i, 325—335).—The authors find that 
potassium permanganate, in alkaline solution, oxidises potassium 
sulphite, thiosulphate, trithionate, tetrathionate, sulphide, and poly- 
sulphide to potassium sulphate; potassium dithionate is not oxidised 
at all, and the oxidation of the tri- or tetra-thionate proceeds slowly. 
Potassium permanganate oxidises iodides quantitatively, in alkaline 
solutions containing not more than 0°05 gram per 100 c.c., in accord- 
ance with the equation MI + Mn,O, = MIO, + 2MnO,. 

Sodium peroxide immediately and completely oxidises sulphites, 
thiosulphates, trithionates, tetrathionates, sulphides, and polysulphides, 
but acts very slowly on the dithionates; the peroxide has no action 
on iodates or iodides, but in very dilute solutions reacts with iodine 
forming iodide, whilst in more concentrated solutions the oxy-acids of 
iodine are produced. W. J. P. 


Persulphates. By Hue Marswatt (J. Soc. Chem. Ind,, 1897, 
16, 396—399).—A réswmé of ‘the results obtained by the author 
(Trans., 1891, 771, and Abstr., 1891, 982) and by Elbs and Schénherr 
(Abstr., 1896, ii, 519). W. A. D. 


Reduction of Thiosulphates to Sulphites in Alkaline 
Solution. By Rupotpm F. Werntanp and A. Gurmann (Zeit. anorg. 
Chem., 1898, 1'7, 409—421).—Sodium thiosulphate, when treated with 
sodium arsenite in concentrated solution, is reduced at the ordinary 
temperature with development of heat. The products are sodium 
monothio-oxyarsenate, Na,AsSO, + 12H,0, which crystallises out, and 
sodium sulphite, which remains in solution; a small quantity of 
arsenic is also precipitated. Potassium thiosulphate and potassium 
arsenite react in a similar manner, but the potassium monothio-oxy- 
arsenate is obtained, after the sulphite has crystallised, on evaporating 
the mother liquors over sulphuric acid. A solution of calcium thio- 
sulphate, when treated with sodium arsenite, yields a precipitate of 
calcium arsenite, and on heating the mixture, calcium monothio-oxy- 
arsenate, calcium sulphite, and sodium monothio-oxyarsenate are formed. 

Sodium hydrogen arsenite and sodium thiosulphate, when allowed 
to react at the ordinary temperature, yield sodium monothio-oxy- 
arsenate, sodium sulphite, and a small quantity of arsenic. When, 
however, the mixture is heated, a yellowish-red product is obtained 
which does not contain thio-oxyarsenate. The corresponding potassium 
salts behave in a similar manner. 

Sodium thiosulphate, when treated with sodium dihydrogen arsenite, 
is converted into sulphite ; a considerable quantity of arsenic is precipi- 
tated, and then red arsenic bisulphide. The mother liquor from the 
sodium sulphite does not crystallise when allowed to evaporate over 
sulphuric acid, but when heated on the water bath it yields the 
thio-oxyarsenite, Na,As,.S,,0, + 30H,O. 
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Sodium thiosulphate, when heated with a concentrated solution of 
sodium antimonite, prepared from antimony] sodium tartrate, in the 
proportions expressed by the formula COONa-C,H,(OH),* COOSbO + 
4Na0H + Na,S8,0,, is reduced to sulphite, with the formation of 
sodium pyroantimonate and sodium thioantimonate. A similar mixture 
of the potassium salts, when heated, yields potassium antimonate and 
potassium thioantimonate. If, however, the mixture is allowed to 
remain at the ordinary temperature, antimony trisulphide is precipi- 
tated, and the mother liquor, when evaporated to a syrup, yields 
crystals which decompose on recrystallisation, and give a red precipi- 
tate of antimony sulphide on treating with ammonium chloride. The 
compound is, therefore, probably potassium dithio-oxyantimonate, 
K,HSbS,0, + 2H,0. 

Sodium thiosulphate yields a precipitate of stannous sulphide, with 
a solution of sodium stannite. If this precipitate is separated by 
filtration, the mother liquor contains sodium stannate and sodium 
sulphite. If, however, the stannous sulphide is allowed to remain in 
the mother liquor, it slowly dissolves, and on concentrating, sodium 
stannate and sodium sulphite crystallise out, and then sodium thio- 
stannate, Na,SnS,+12H,O; the latter separates in beautiful, colour- 
less to pale yellow crystals belonging to the monoclinic system ; 
a:b:c=0°90304:1:0°36520; B=92° 5’. Potassium stannate and 
thiosul phate behave in a similar manner to the sodium salts. Potassium 
thiostannate, K,Sn8,+4H,0O, which is precipitated from the final 
mother liquors by alcohol, crystallises in long, microscopic, white 
needles, 

Sodium thiosulphate is without action on sodium plumbite at the 
ordinary temperature ; and when heated on the water bath only a 
small quantity of lead sulphide and lead oxide are formed, the mother 
liquor containing most of the thiosulphate unaltered. 

Phosphites, hypophosphites, and nitrites do not reduce thiosulphates 
either at the ordinary temperature or on boiling. A violent explosion 
takes place when a small quantity of a solution of sodium nitrite and 
sodium thiosulphate is evaporated to dryness, and then gently heated. 

E. C. R. 


Action of Sulphur Monochloride on Minerals. By Epaar F. 
SmitH (J. Amer. Chem. Soc., 1898, 20, 289—293).—Stibnite and 
chalcocite dissolve in sulphur monochloride with great development of 
heat, antimony and cupric chlorides being produced respectively ; 
artificially prepared arsenic trisulphide behaves similarly. Although 
a great rise in temperature occurs when arsenopyrite, chalcopyrite, 
cinnabarite, and tetrahedrite are brought into contact with sulphur 
monochloride, the minerals are only completely decomposed on heating 
to 140°; in each case, the corresponding metallic chloride is produced. 
Marcasite and pyrites are not acted on in the cold, although completely 
decomposed when heated at 140°; linnzite millerite, gersdorfiite, 
and rammelsbergite have to be heated to 170°, and cobaltite, smaltite, 
and ullmannite to 180°, with sulphur monochloride, before decom- 
position is complete. Sphalerite and galenite are more resistant, but 
are completely dissolved on heating to 250°, whilst a temperature of 
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300° is necessary in the case of molybdenite. On heating the oxides 
of molybdenum, tungsten, tantalum, and columbium, as well as the 
minerals, wolframite, scheelite, and columbite, with sulphur mono- 
chloride, all were dissolved, and from the solutions obtained, beautiful 
crystals separated on cooling. It appears that, in the latter cases, 
sulphur monochloride acts as an oxidising as well as a chlorinating 
agent ; this behaviour is also especially noticeable in the case of 
marcasite and chalcocite, which give rise to ferric and cupric chlorides 
respectively. W. A. D. 


Atomic Weight of Tellurium. By Rent Merzner (Compt. rend., 
1898, 126, 1716—1719).—The atomic weight of tellurium was deter- 
mined by converting the element into the sulphate by the action of 
sulphuric acid, and also by reducing tellurous anhydride, in presence 
of metallic silver, by carbonic oxide. The tellurium employed was 
obtained in a very pure and crystalline condition by the decomposi- 
tion of hydrogen telluride by heat, as recommended by Ditte, whilst 
the tellurous anhydride was prepared by heating to fusion, with 
exclusion of air, the product of the action of water on tellurium tetra- 
chloride. The results obtained by the two different methods are in 
close agreement, the extreme values being 127°8 (mean of 3 deter- 
minations) and 128-24 (mean of 4 determinations), and the mean value 
127°9 (standard not stated); these numbers are higher than those 
found by Brauner and by Staudenmaier. N. Le 


Atomic Weight of Nitrogen. By Maurice Vizes (Compt. rend., 
1898, 126, 1714—1716).—The difference between the value for the 
atomic weight of nitrogen, calculated from physical data (14°005), and 
that based on chemical analysis (14°044) is attributed by Berthelot 
and Leduc to the presence of dissolved oxygen in the metallic silver 
used by Stas in his determinations, a source of error to which attention 
was first directed by Dumas. The author points out that Stas him- 
self, in a posthumous memoir, showed that the silver employed by 
him contained not more than zziy, of its weight of oxygen, an 
amount too small to affect sensibly the atomic weights concerned. 
Applying the correction corresponding with this result, the atomic 
weight of nitrogen becomes 14-040, a number differing but little from 
the uncorrected value, but appreciably higher than that found by 
Berthelot and by Leduc. N. L. 


The Reaction between Phosphorus and Nitric Acid. By 
CLEMENTE MonTEMARTINI (Gazzetta, 1898, 28, i, 397—402).—Personne 
(Bull. soc. chim., 1864, 163) and Maumené (Ann. chim. phys., 1864, 
[iv], 3, 319) have shown that ammonia is formed during the action of 
nitric acid on phosphorus. The author finds on exposing red phos- 
_ phorus to the action of excess of 17:3, 28:3, and 68 per cent. nitric 
acid at 13—14° until all is dissolved, that 1 gram of phosphorus 
causes the production of 0°0739, 0°0824, and 00095 gram of ammonia 
respectively as the mean of four experiments with each concentration 
of acid. The results of the individual experiments differ considerably, 
and the time required for solution of the phosphorus also varies. 

W. J. P. 
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Action of Sodammonium in Excess on Red Phosphorus. 
By C. Hucor (Compt. rend., 1898, 126,1719—1722. Compare Abstr., 
1896, ii, 20).— When a mixture of weighed amounts of red phosphorus 
and sodium is left in contact with liquid ammonia, 4 yellow, crystal- 
line substance of the formula P,H,Na, is produced, hydrogen phosphide 
and sodamide being simultaneously formed. This compound is de- 
composed by acids and by water, with liberation of hydrogen 
phosphide ; and when heated in a vacuum above 100°, loses hydrogen 
phosphide and hydrogen. An excess of sodium must be employed in 
its preparation, otherwise sodium phosphamide, PH,Na, and other 
compounds are also produced. N. L. 


Existence of Orthosilicic Acid. By Tomas H. Norton and 
D. M. Rotu (J. Amer. Chem. Soc., 1897, 19, 832—835).—The substance 
obtained by washing precipitated silicic acid, prepared from silicon 
fluoride, with benzene or absolute ether, and then rapidly pressing the 
product between sheets of bibulous paper, has the composition 
required by the formula H,SiO,. It is an amorphous, white powder 
which loses its water steadily on exposure to the air, especially when 
in contact with absorbent media. Thus if the pressing between 
filter papers be continued after the ether has been removed, rapid 
loss of water takes place, as much as 10 per cent. of the total water 
being in some cases lost in 5 minutes. Absolute alcohol cannot be 
used instead of ether, as it causes rapid dehydration. The authors 
consider that these experiments establish the existence of orthosilicic 
acid as a definite compound. A. H. 


Carbonic Anhydride in the Atmosphere. By Apert Livy 
and H. Henriet (Compt. rend., 1898, 126, 1651—1653).—The error 
which, as shown by Gautier (this vol., ii, 641), arises from the use of 
potash instead of baryta as an absorbent for carbonic anhydride, is too 
small to sensibly affect the results of the daily observations carried 
out by the authors during the last twenty years. A series of duplicate 
estimations with both absorbents show that in the neighbourhood of 
the country the results obtained by the use of potash and of baryta 
are identical ; in the centre of the town, however, baryta often gives 
higher results than potash, the difference amounting sometimes only 
to one-millionth of the volume of air employed, and sometimes to thirty 
times this amount. In the latter case, however, it is found that the 
same results are obtained with potash as with baryta if the air is left 
in contact with the alkali for a sufficiently long time. This fact, 
together with the results of other experiments to be described here- 
after, induce the authors to believe that the alkalis not only absorb 
the carbonic anhydride actually present in the air, but also, and with 
different rapidity, facilitate the oxidation of the carbon contained in 
the organic matter existing in the atmosphere. The existence of such 
organic matter is proved by the fact that if a sample of air, giving 
different results with potash and baryta, is passed over heated cupric 
oxide and the carbonic anhydride again determined, identical results, 
slightly higher than before, are obtained with the two alkalis. Ex- 
periments made with air at the level of the soil tend to show that the 
earth is the principal source of these gaseous organic substances, and 
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that the latter are, in the country, oxidised by atmospheric ozone. 
It is also suggested that the relatively large proportion of carbonic 
anhydride present in fogs, as well as the odour of the latter, are 
closely connected with the existence of gaseous organic compounds, 
and with phenomena of condensation brought about by sudden altera- 
tions of pressure. N. L. 


Limits of Inflammability of Carbonic Oxide. By Henri Le 
CHATELIER and O. Boupovarp (Compt. rend., 1898, 126, 1344—1347).— 
Mixtures of carbonic oxide and air are explosive when containing from 
15°9 to 74°5 per cent. of the combustible gas, the experiments being 
carried out in a tube of 40 mm. diameter. If narrow tubes be 
employed, the limits of inflammability approach each other, and for 
tubes of less than 2:3 mm. diameter there is no explosive mixture. 
The inflammability diminishes rapidly with the pressure, and increases 
with rise of temperature. Mixtures of carbonic oxide and acetylene 
with air are found to obey the relation, previously found to hold for 


‘ n,n 
mixtures of methane and coal-gas, yt yi=! where n and n! are 


the lower limits of inflammability of the mixtures, and V and V! 
are the limits for each of the two combustible gases when separately 
mixed with air. This relation is found to hold only approximately for 
mixtures of carbonic oxide and hydrogen with air, N. L. 


Limits of Inflammability of Combustible Vapours. By Henri 
Le CuaTe.ier and O. Boupovarp (Compt. rend., 1898, 126, 1510—1513, 
—Theauthors have determined the limitof inflammability of the vapours 
of a large number of carbon compounds, and find that, except in the case 
of carbon bisulphide, the molecular heat of combustion of the limiting 
mixture lies between 9 Cal. and 13 Cal., and in most cases is between 
12 Cal. and 13 Cal. The quantity of oxygen consumed in the combus- 
tion of these mixtures also varies but little, and is about 11°5 per cent. 
of the total volume. C. H. B. 


New Atmospheric Gases. By Wiii1am Ramsay and Morris W. 
Travers (Compt. rend., 1898, 126, 1762—1763.)—Two new gases, for 
which the names neon and metargon are proposed, were obtained by the 
fractional distillation of liquid argon. The first fractions consisted of 
neon, the spectrum of which is characterised by a large number of 
strong lines in the orange-red and yellow, and some lines in the deep 
violet. Towards the end of the distillation, a solid substance was 
formed which volatilised very slowly and could therefore be obtained 
in a high state of purity. This gas, metargon, has a density (19°87) 
almost equal to that of argon (19°94), but its spectrum is quite different. 
Among the numerous lines which it exhibits, there is one in the green 
occupying a position not yet recognised and one in the yellow at 
5849-6. The latter is not coincident with the similar lines of krypton 
and helium, which are at \5866°5 and A5875-9 respectively. Both 
neon and metargon are monatomic gases, the ratio of the two specific 
heats being in each case 1°66. The intermediate fractions obtained in 
the distillation of liquid argon are still under examination. N. L. 
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Action of Sulphur on Sodium. By James Locke and ALFRED 
AvsTBELL (Amer. Chem. J., 1898, 20, 592—594).—Quantities of sulphur 
corresponding with the compounds NaS, Na,S,, Na,S,, Na,S,, and 
Na,S,,/were dissolved in hot toluene, and added to sodium covered with 
the same solvent at its boiling temperature; until the amount 
of sulphur was sufficient to form the compound Na,S,, a con- 
siderable quantity *of sodium remained unacted on. Products of 
practically the same composition (28°89 and 28°57 per cent. of sodium 
respectively) were obtained in the two cases where the quantities were 
those required to form Na,S, and Na,S,; both products probably 
consisted of a mixture of these two substances. 

From the above results, it appears that sodium monosulphide is not 
formed by ithe direct combination of sodium and sulphur at the 
temperature of boiling toluene; the same result was obtained at the 
temperature of boiling naphthalene (218°). W. A. D. 


Ammonium Selenide. By Victor Lenner and Epear Francis 
Smitu (J, Amer. Chem. Soc., 1898, 20, 277—278).—On saturating with 
hydrogen selenide a solution of 5 grams of ammonium molybdate in 
50 c.c. of water to which 20 c.c. of strongest aqueous ammonia had 
been added, a dark red solution was obtained, from which, on evapora- 
tion black, anhydrous, orthorhombic prisms of ammonium selenide 
separated. The crystalline product was stable in the air, and dis- 
solved in water toa dark red solution which gave a precipitateof selenides 
from neutral or alkaline solutions of metallic salts; the solution, 
however, gradually decomposed on exposure to the air, selenium being 
precipitated. 

The selenium was determined in the crystalline salt by a method 
communicated by H. F. Keller. A weighed quantity of the substance 
was dissolved in very dilute caustic soda, and an excess of hydroxyl- 
amine hydrochloride added; on boiling the solution for several 
minutes, selenium was precipitated, which was collected, dried at 105°, 
and weighed. 

It is noteworthy that only from ammoniacal molybdate solutions of 
the concentration given .can the black crystals of ammonium selenide 


be obtained ; under other conditions, selenium alone is formed. 
W. A. D. 


Some Reactions of Ammonium Salts. By Warson Smrrx (J. 
Soc. Chem. Ind., 1895, 14, 629—631).—Nearly pure ammonium 
hydrogen sulphate can be prepared by heating the normal sulphate 
initially at 300—320° in a platinum dish, and finally almost to dull 
redness. Nitrogen is not liberated from ammonium hydrogen sulphate 
at temperatures up to 360°, but is rapidly evolved at 450°, 
when the residue contains a considerable quantity of ammonium 
sulphite. On heating finely powdered ammonium sulphate at 160°, 
ammonia is rapidly evolved, ammonium hydrogen sulphate being 
formed ; if, however, gaseous ammonia is passed through the latter in 
the fused state at 310—320°, it is absorbed until 70 per cent. of the 
salt is converted into normal ammonium sulphate ; at 350—360°, how- 
ever, 46°8 per cent., and at 410—420°, 85°6 per cent., of the ammonium 
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hydrogen sulphate remains unacted on. If a slow current of gaseous 
ammonia is passed through the fused salt at 420°, a partial reduction to 
sulphite takes place, and nitrogen is liberated. Jf, in any of the 
above experiments a stream of air be substituted for the ammonia 
after the limit of absorption of the latter has been reached, ammonia 
is rapidly evolved, even at temperatures considerably below those at 
which the absorption took place. 

In the light of the above results, the author discusses Hodgkinson 
and Bellairs’ observations (Proc., 1895, 114) on the action of metals 
on fused ammonium sulphate. It is pointed out that ammonium 
sulphate as such does not melt, but that when heated it is converted 
into ammonium hydrogen sulphate, with loss of ammonia ; if, therefore, 
the normal salt were employed in the experiments cited, the evolution 
of ammonia at 160° cannot be attributed to the action of the metals on 
the salt, but simply to the spontaneous decomposition of the latter ; 
ammonium hydrogen sulphate, however, melts at 146°, but is only 
decomposed at a temperature considerably above 160°, so that if this 
were employed, the ammonia evolved must be considered due to the 
action of the metals. That little hydrogen was obtained is explained 
by its reducing action in the nascent state on the sulphate, ammonium 
sulphite being produced. As regards the action of metals on fused 
ammonium nitrate, Veley has shown (Phil. Trans., 1888, 257) that the 
latter dissociates into ammonia and nitric acid at a temperature 
somewhat below that “at which it undergoes resolution ”’ ; the results 


obtained by Hodgkinson and Bellairs were, therefore, probably due to 
the action of this nitric acid on the metals employed, and not to the 
direct interaction of the latter with the salt. W. A. D. 


Comparative Affinities in the Case of Certain Salts of 
Ammonium and Sodium. By Watson Smita (J. Soc. Chem. Ind., 
1896, 15, 3—8. Compare preceding abstract).—On passing steam 
through ammonium sulphate at 270—310°, ammonia is at first rapidly 
evolved, although the evolution becomes slower as the quantity of 
ammonium hydrogen sulphate formed increases ; no sulphurous acid is 
liberated. When ammonium sulphate is heated in a current of moist 
air, ammonia begins to be evolved at temperatures varying from 105° 
to 177°, according to the physical condition of the salt ; on heating 
neutral solutions of the salt, ammonia begins to be given off perceptibly 
at 60°, and, on boiling, the solution gradually. becomes acid. 

99:1 per cent. of the ammonia theoretically lost in the conversion of 
ammonium sulphate into ammonium hydrogen sulphate is evolved on 
heating the dry salt at 300° during 8 hours, and rapidly removing the 
gases formed by means of an aspirator. Under these conditions, 
0°146 per cent. only of the sulphuric anhydride is liberated as sulphurous 
anhydride. When, however, ammonium hydrogen sulphate is heated 
in a bulb freed from air at 300—350°, large quantities of sulphurous 
anhydride are evolved, whilst the residue consists almost entirely of 
sulphite ; as, however, practically no nitrogen is formed, it is doubt- 
ful whether the reduction takes place according to the equation 
3NH,HSO,=N,+NH,HSO,+5H,0+280,. The fact that no am- 
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monia is evolved when ammonium sulphate is heated with concentrated 
sulphuric acid at 300°, is in accord with the known aecuracy of 
Kjeldahl’s method of estimating nitrogen. 

When ammonium hydrogen sulphate is fused with oxalic acid, the 
latter is immediately decomposed into carbonic oxide and anhydride. 
A peculiar series of changes takes place when ammonium chloride is 
heated with an equivalent quantity of ammonium sulphate, either in 
the dry state or in solution. In both cases, ammonia is first evolved 
with the production of ammonium hydrogen sulphate; after a time, 
however, this interacts with the ammonium chloride, ammonium 
sulphate being formed, whilst hydrogen chloride is evolved. As the 
amount of normal sulphate formed increases, a condition of equilibrium 
is reached, at which hydrogen chloride ceases to be liberated, and the 
sulphate begins to decompose with evolution of ammonia. The above 
cycle of changes is repeated as long as the saline mixture is heated. 
When ammonium chloride is heated with ammonium hydrogen sulphate, 
hydrogen chloride is initially evolved; after a time, however, the 
ammonium sulphate formed decomposes, and regenerates ammonium 
hydrogen sulphate with loss of ammonia, so that the action is not 
continuous. In order to completely decompose the chloride, a large 
excess of the acid sulphate is necessary; under these circumstances, 
the ammonium sulphate formed is decomposed only with very great 
difficulty. 

Corresponding to the above, on adding common salt to fused 
ammonium hydrogen sulphate, hydrogen chloride is evolved, and 
sodium ammonium sulphate formed ; the reaction is, however, incom- 
plete, and a small quantity of sulphite is formed. On furthur heating, 
ammonia is evolved and sodium hydrogen sulphate produced. 

When ammonium chloride is heated with ammonium hydrogen 
sulphate and an excess of manganese dioxide, nearly 15 per cent. of 
its chlorine is evolved ; sodium chloride, under similar conditions, yields 
about 20 per cent. of chlorine, whilst from a mixture of ammonium 
chloride (1 equiv.), sodium hydrogen sulphate (4 equivs.), manganese 
dioxide (4 equivs.), and a little water, as much as 83 per cent. of the 
combined chlorine was obtained, sodium ammonium sulphate being 
formed. This appears to crystallise with 3H,O, and not with 2H,O as 
usually stated, and on being heated evolves ammonia perceptibly at 
78° ; during 13 hours at 300—305°, 66°57 per cent. of the ammonia is 
evolved, but no sulphurous anhydride is formed. At 450°, a further 
quantity (7‘7 per cent.) of ammonia is given off, but slight reduction to 
sulphite also takes place. The remaining portion of the ammonia 
appears to be more firmly retained by sodium hydrogen sulphate, in 
presence of an excess of the latter, than by ammonium sulphate, when 
a corresponding excess of ammonium hydrogen sulphate is present. 

W. A. D. 


Structural Isomerism in Inorganic Compounds. By ALEXANDER 
P. SaBANEEFF (Zeit. anorg. Chem., 1898, 17, 480—493).—The author 
describes seven pairs, and a series of three metameric inorganic com- 
pounds. The first pair, hydroxylamine hypophosphite and ammonium 
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dihydrogen phosphite, have already been described (Abstr., 1897, ii, 
170). 

Hydroxylamine dithionate, (NH,O),H,8,0,, is obtained by the action 
of hydroxylamine sulphate on barium dithionate. When the solution 
is evaporated at the ordinary temperature, a crystalline mass is ob- 
tained, together with a few large crystals which are similar in appear- 
ance to ammonium nitrate ; it is partially decomposed when heated on 
the water bath, and at 120° is converted into hydroxylamine sulphate 
and sulphurous anhydride. It is isomeric with ammonium persulphate 
(NH;),HS,0,. q , 

Hydrazine phosphite, N,H,H,PO,, obtained from barium phosphite 
and hydrazine sulphate, is very hygroscopic and melts at 36°. It is 
isomeric with ammonium hydrogen amidophosphate, which decomposes 
at 120° and melts at 305°. 

Hydrazine hydrogen phosphite, N,H,(H,PO,),, obtained from hydr- 
azine sulphate and barium hydrogen phosphite, melts at 82° without 
decomposition. It is isomeric with ammonium hypophosphate,_ 
(NH,),H,P,O,,which melts at 170° (Salzer, Abstr., 1879, 106; 1882, 461). 

Hydrazine phosphate, N,H,H,PO,, obtained from hydrazine sulphate 
and barium phosphate, or by neutralising phosphoric acid with hydr- 
azine hydrate, melts at 82°. It is isomeric with hydroxylamine amido- 
phosphate, NH,O-NH,PO(OH),, which decomposes at 95°. 

Acid hydrazine phosphate, N,H,(H,PO,)., obtained from the barium 
salt, Ba(H,PO,),, is isomeric with hydroxylamine hypophosphate, 
(NH,0O),H,P,O,, which melts and decomposes at 139°. 

Hydrazine hypophosphate, N,H,H,P,O,, obtained by neutralising 
hypophosphoric acid with hydrazine hydrate and then adding an equal 
quantity of hypophosphoric acid, is sparingly soluble in water and 
melts at 152°. It is isomeric with ammonium dimetaphosphate, 
(NH,PO,),, which, according to the cryoscopic results and the electric 
conductivity described by Tammann (Zett. physikal. Chem., 6, 122) has 
the above formula. 

Ammonium hydroxyluminosulphonate, NH(OH)*SO,NH,, is obtained 
by boiling a solution of potassium hydroxylaminosulphonate (Annalen, 
241, 187) for a few minutes, then adding an excess of barium chloride, 
and after filtration adding barium hydroxide, whereby barium 
hydroxylaminosulphonate is precipitated ; finally the latter is decom- 
posed with ammonium sulphate; it isa crystalline mass which de- 
composes if kept. It is isomeric with hydroxylamine amidosulphonate, 
NH,OH:NH,SO,, and also with hydrazine sulphate, N,H,H.SO,. 

E. C. R. 


Preparation of Crystallised Calcium. By Henri Molssan 
(Compt. rend., 1898, 126, 1753—1758).—The author has repeated 
much of the work of previous experimenters, and finds that none of the 
processes hitherto employed are capable of yielding metallic calcium 
in a pure state. The separation of the metal from its amalgam is im- 
practicable, the residue left on distillation being always impure. In 
the electrolysis of fused mixtures of salts of calcium and the alkali 
metals, the latter are the first to be liberated and then take part in 
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the reaction. When calcium salts are reduced by metallic sodium, a 
mixture of the two metals is always obtained, a state of equilibrium 
being finally reached which depends on the temperature and the rela- 
tive proportions of the salts employed. Heating in contact with 
hydrogen or nitrogen must be avoided in the preparation of calcium, 
since under these conditions the hydride, CaH,, or the nitride are 
formed. Either of the two following methods yields metallic calcium 
in a pure crystalline state. 

1.—Coarsely powdered, anhydrous calcium iodide (600 grams) is 
heated to dull redness in a closed iron crucible with 240 grams of 
sodium in small pieces. The calcium formed dissolves in the excess of 
sodium, from which it crystallises, on cooling, in brilliant, white, 
hexagonal crystals, which remain undissolved when the contents of the 
crucible are broken up and treated with absolute alcohol. The crystals 
are washed with ether and dried at the ordinary temperature in a 
current of dry carbonic anhydride or hydrogen. The yield in this 
— is about 50 per cent. 

2.—Calcium iodide is fused at a dull red heat and electrolysed 

between a negative electrode of pure nickel and a positive electrode 
consisting of a cylinder of graphite. The metal is obtained either in 
fused globules or in crystals similar to those already described. The 
study of this reaction will be continued. 

The metal obtained by the first process was found, by analysis, to 
contain 99 per cent. of calcium. N. L. 


Phosphorescent Mixtures containing Strontium Sulphide, 
By José Ropricvez Movureto (Compt. rend., 1898, 126, 1508—1510). 
—Further experiments with mixtures of strontium, barium, and cal- 
cium sulphides with one another and with indifferent substances lead to 
the conclusions that (1) at least 2°5 per cent. of the active substance 
must be present, and beyond this limit the phosphorescence increases 
with the proportion of the active substance ; (2) a longer exposure to 
diffused light is necessary when indifferent substances are present ; 
(3) the intensity of the phosphorescence is greatly increased by the 
addition of small quantities of sodium carbonate and chloride and bis- 
muth subnitrate to the mixture from which the sulphide is prepared ; 
(4) the colour of the phosphorescence is always the mean colour of the 
separate phosphorescences of the active substances present, and (5) in 
the preparation of the sulphide the best temperature is a cherry-red 
heat, but if this temperature be exceeded or the action of heat be too 
prolonged, the product will probably be non-phosphorescent. 

C. H. B. 


Sulphantimonites of Barium, Strontium, and Calcium. By 
Poucet (Compt. rend., 1898, 126, 1792 —1793).— Barium orthosul- 
phantimonite, Ba,Sb,S, + 8H,O, obtained by warming antimony sulphide 
with a solution of barium sulphide or barium hydrogen sulphide, crys- 
tallises in small, white scales, which become yellow on exposure to 
dry air. When antimony sulphide is treated with barium sulphide 
solution in the cold, bariwm pyrosulphantimonite, Ba,Sb,S,+8H,0, is 
obtained as a greenish-grey, crystalline mass. Both these salts are 


580 ABSTRACTS OF CHEMICAL PAPERS. 


decomposed by water with formation of a chestnut-yellow, amorphous 
compound of the composition Ba,Sb,8, + 10H,O. 

Strontium orthosulphantimonite, Sr,Sb,8,+10H,O, obtained in a 
similar manner to the barium salt, erystallises in white scales. By 
evaporating the mother liquor, small yellow crystals of the pyrosul- 
phantimonite, Sr.Sb,8,+15H,O, are obtained. The same salt is pro- 
duced by the action of strontium sulphide solution on antimony 
sulphide in the cold. It is soluble in water without appreciable 
decomposition. 

Calcium pyrosulphantimonite, Ca,Sb,8, + 15H,0, obtained by warm- 
ing antimony sulphide with calcium hydrogen sulphide solution, and 
evaporating the liquid in a vacuum, forms large, colourless crystals 
which, like those of the strontium salt, belong to the anorthic system 
and are soluble in water without decomposition. If the solution, how- 
ever, is concentrated by heating, a compound of the formula SbS,CaOH 
is formed, which crystallises in red scales and is insoluble in water. 

All the compounds described are readily oxidised by exposure to air, 
and should be prepared in a current of hydrogen. It may be observed 
that the analogy between calcium and strontium is shown in the pyro- 
salts, and that between strontium and barium in the ortho-salts. 

N. L. 


Magnesium Phosphates. By Hernricn Srruve (Zeit. anal. 
Chem., 1898, 3'7, 485—496).—Magnesium ammonium orthophosphate, 
as obtained by precipitation, has the formula MgNH,PO,+6H,0. 
The same compound is obtained when the basic magnesium phosphate, 
2Mg0,P,0,,7H,O, discovered by the author (Abstr., 1897, ii, 372) is 
digested with excess of ammonia solution at ordinary temperatures 
for some months. It is permanent in the air at 30°, but in a desiccator 
over sulphuric acid (between 25° and 30°) it loses both ammonia and 
water, and in the course of 3 months is reduced to 

4Mg0,(NH,),0,2P,0,,H,0. 
Boiled with water, it gives up one-third of its ammonia and half its 
water, yielding the insoluble compound 6MgO,2(NH,),0,3P,0,,18H,0. 
At higher temperatures, in a current of hydrogen, it loses the whole of 
its ammonia and water, giving a white residue, which at a red heat 
becomes incandescent without change of weight, and turns grey from 
the deposition of traces of carbon derived seemingly from organic 
substances in the ammonia used for its preparation. This carbon 
burns off when the residue is heated in oxygen. If the original 
compound is heated in air instead of in hydrogen, it begins to lose 
ammonia at 60°, and water at 80°. After the loss of two-thirds of its 
ammonia and at a low red heat, red vapours, consisting of nitrogen 
oxides, are given off. The cause of the incandescence is as yet 
. obscure ; it sometimes fails to occur with pure preparations, and it is 
not prevented by an admixture of calcium phosphate. Magnesium 
ammonium phosphate immersed in glycerol is, at ordinary temperatures 
slowly,at high temperatures rapidly, converted into 2MgU,P,0, + 7H,0. 
M. J. 8. 


Beryllium Iodide. By Paut LeBeau (Compt. rend., 1898, 126, 
1272—1275).—When beryllium carbide is heated at about 700° in a 
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current of hydrogen, or, better, dry hydrogen iodide, carrying iodine 
vapour, it is readily converted into beryllium iodide, which condenses 
in colourless crystals, of sp. gr. =4°2 at 15°. Traces of ferric iodide 
can be removed, if necessary, by resublimation in a current of carbonic 
anhydride. 

Beryllium iodide alters readily in moist air ; it melts at about 510°, 
and partially sublimes before melting, but boils between 585° and 595°. 
It distils without change in an atmosphere of hydrogen or nitrogen, 
but when heated in air it burns below a red heat. It is readily 
decomposed by fluorine, chlorine, bromine, cyanogen, hydrogen sul- 
phide, sulphur, sodium, potassium, lithium, and magnesium, but not 
by aluminium, copper, or mercury below the softening point of glass. 
It reacts with a large number of carbon compounds, especially those 
containing oxygen, but has no action on carbon tetrachloride or 
dichloride. With ammonia, it forms the compound 2Bel,,3NH,, and 
it also yields crystallisable products with aniline, pyridine, and other 
organic bases. When crystallised, the iodide very readily combines 
with water, but it is more stable after being melted. It is insoluble 
in most organic solvents, except alcohols, with which it forms crystal- 
line compounds. C. H. B. 


Preparation and Properties of Anhydrous Beryllium 
Fluoride and Oxyfluoride. By Paut Leseau (Compt. rend., 1898, 
126, 1418—1421).—The product described by Berzelius as anhydrous 
beryllium fluoride, obtained by dissolving the oxide in hydro- 
fluoric acid, evaporating to dryness, and drying at 100°, always 
contains water, and on heating to redness yields an oxyfluoride, which 
analysis shows to have the composition 5BeF,,2BeO. This is a colour- 
less, nearly transparent, solid, readily soluble in water, and having a 
sp. gr. = 2°01 at 15°. Anhydrous beryllium fluoride may, however, 
be obtained by heating the moist substance to redness in a current of 
hydrogen fluoride, or by igniting the double fluoride of ammonium 
and beryllium in an atmosphere of carbonic anhydride. It is 
a deliquescent, vitreous solid of sp. gr. = 2°1 at 15°, which softens on 
heating, becomes quite fluid at about 800°, and finally volatilises with 
formation of a crystalline sublimate. It dissolves in water in all 
proportions, and is also soluble in alcohol. Oxygen converts it into 
the oxyfluoride, but the vapour of sulphur is without action. It is 
decomposed by sulphuric acid, and also on heating to redness with 
potassium, sodium, or magnesium. Beryllium fluoride is insoluble in 
anhydrous hydrofluoric acid, a fact which renders improbable the 
existence of beryllium hydrogen fluoride. N. L. 


Beryllium Borocarbide. By Paut Lesgau (Compt. rend., 1898, 
126, 1347—1349).—When a mixture of beryllium oxide (75 parts) 
and boron (45 parts), vontained in a carbon crucible, is heated for a 
short time in the electric furnance, a compound is formed which 
analysis shows to have the composition C,B,Be,. Beryllium boro- 
carbide forms brilliant crystals of metallic lustre, having a sp. gr. = 2°4, 
and readily soluble in mineral acids. It is not altered by exposure to 
air at the ordinary temperature, but suffers superficial oxidation on 
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heating to redness ; it burns in chlorine at about 450° with production 
of boron chloride, beryllium chloride, and amorphous carbon. 


N. L. 


Atomic Weight of Cadmium. By Harmon N. Morsz and H. B. 
ARBUCKLE (Amer. Chem. J., 1898, 20, 536—542).—The authors have 
repeated the experiments of Morse and Jones (Abstr., 1892, 1397) 
on the atomic weight of cadmium, taking into account the weight of 
gas occluded by the oxide formed on igniting cadmium nitrate. The 
occluded gas, consisting entirely of oxygen and nitrogen, was analysed 
by the method previously adopted by the authors in determining the 
atomic weight of zinc (this vol., ii, 334). No trace of nitric oxide 
could be detected in the cadmium oxide obtained in the several deter- 
minations. On account of the volatility of cadmium oxide at high 
temperatures, the crucibles containing the nitrate were maintained at 
a temperature intermediate between the fusing points of sodium 
chloride (776°) and potassium carbonate (835°) ; under these conditions, 
no volatilisation occurred. The amount of mixed gases occluded 
per gram of cadmium oxide varied in nine experiments from 
0:243 to 0°262 c.c.; none of this was removed by exposure under 
water in a vacuum, or on boiling with water under atmospheric 
pressure, ' 

The average of nine experiments, ranging from 112°359—112°395 
gives 112377 as the corrected value for the atomic weight of 
cadmium (oxygen =16). This agrees very closely with the values 
112°39 and 112-38 obtained by Bucher, working with the chloride and 
bromide of the metal. W. A. D. 


Metallic Precipitation. By Donato Tommasi (Bull. Soc. Chim., 
1897, [iii], 17, 440—441).—In his work on metallic precipitation 
(Abstr., 1897, ii, 171), Senderens omits all mention and appears to be 
ignorant of the fact that the author had already fully investigated 
the action of aluminium on solutions of copper chloride in 1882. 

' H. C. 


Alloys. By M. Herscuxowrtscu (Zeit. physikal. Chem., 1898, 27, 
123—166).—Notwithstanding the work of Laurie (Trans., 1894, 
1030) on the E. M. F. of alloys, of Matthiesen on their electrical 
conductivity (Phi. Trans., 1860, 150, 161), and of others, the existence 
of actual chemical compounds in alloys is still doubtful, and the author 
therefore investigated the question in a manner similar to that adopted 
by Laurie, that is, by the determination of the difference of potential 
between the alloy and the pure metal in a voltaic cell, employing as 
electrolyte a solution of a salt of the metal under examination, a 
necessity not observed by Laurie. The following cases are possible. 
(1) The metals are present in the pure state, or the alloy is a me- 
chanical mixture ; the potential in this case is constant, being that 
of the less noble metal. (2) The metals are partially soluble ; the 
potential is constant during the existence of the same two phases, but 
when one phase, that is, the metal previously in excess, disappears, the 
potential takes a value intermediate between the previous value and 
the final. (3) The metals are completely soluble ; the potential varies 


INORGANIC CHEMISTRY. 583 


continuously between the extreme values. (4) Chemical compounds 
are formed ; in this case, a sudden change of potential occurs at a 
concentration which is that of the compound. Alloys of the following 
pairs were examined, the composition in each case being varied within 
very wide limits. Cadmium-—lead, cadmium-tin, cadmium—bismuth, 
zine—-tin, zinc-bismuth, copper—silver, zinc—copper, zinc-silver, zinc— 
antimony, tin-copper, and tin-silver ; the potential was in all cases 
measured against that of the first named metal in a solution of one of 
its salts. In the case of the first six pairs, the potential of the alloy 
remained constant until a very low percentage of the first metal was 
reached, when it continuously fell to the second value, that is, the 
alloys were of the second kind. In all the other pairs of alloys, a 
compound was indicated by a sudden fall of potential, the compounds 
being respectively, Zn,Cu, Zn,Ag, ZnSb,, Cu,Sn, Ag,Sn ; the forma- 
tion of the two last compounds is in accord with previous observa- 
tions. Alloys of copper—antimony, bismuth—antimony, gold-silver, and 
aluminium—tin could not be investigated, as the last alloy decomposed 
water, whilst in the others the potentials of the components are too 
nearly equal. The heat of formation of some of the alloys was also 
determined by measuring the heat of formation of the bromides from 
moist bromine. In all the cases examined, the values differed from 
those calculated for the mixture, even when the potential determina- 
tions indicate no chemical compound. A maximum occurs in the 
copper-tin at a concentration represented by Cu,Sn ; in the case of 
the copper-zine curve, no such analogous maximum occurs, but the 
heat development is so slight that its presence might be masked by 
the experimental errors. L. M. J. 


Equilibrium of a Tertiary System: Lead, Tin, Bismuth. 
By Grorcrs Cuarpy (Compt. rend., 1898, 126, 1569—1573).—Lead, 
tin, and bismuth mix in all proportions, and form neither definite 
compounds, nor solid solutions, nor isomorphous mixtures. An 
alloy of the three metals, therefore, presents the simplest possible 
case of a system of three constituents in which there are three solid 
phases, but one liquid phase. The author has determined the melting 
points of a large number of such alloys, and represents the results by 
means of one of Thurston’s triangular diagrams. Each alloy is repre- 
sented by a point within an equilateral triangle, at distances from the 
sides proportional to the relative quantities of the three metals. The 
angles represent the pure metals, and points on the sides represent 
binary alloys. The melting points of the alloys are represented by 
perpendiculars, the heights of which are proportional to the melting 
points, and the locus of the upper extremities of these perpendiculars 
is a surface which represents the relation between the melting points 
of the alloys and their composition. The author first determined the 
melting points of a number of alloys represented by points falling on one 
straight line, for example, constant proportions of lead and bismuth, 
with variable proportions of tin, or constant proportions of lead and tin 
with variable proportions of bismuth. From the plane curves thus ob- 
tained, the isothermals of the surface can be constructed by graphic 
interpolation. The eutectic mixture of the three metals contains 32 
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per cent. of lead, 16 per cent. of tin, and 52 per cent. of bismuth, and 
melts at 96°. An examination of the surface makes it possible to 
predict the behaviour of any other alloy as it cools from a temperature 
above its melting point. C. H. B. 


Constitution of Ternary Alloys. By Grorczs Cuarpy (Compt. 
rend., 1898. 126, 1645—1648. Compare Abstr., 1897, ii, 406).—The 
solidification of an alloy of lead, tin, and bismuth takes place in three 
stages characterised by definite temperatures. In the first stage, a 
pure metal separates, either lead, tin, or bismuth, according to the 
percentage composition of the alloy ; in the second, a mixture of two 
of these metals separates, and in the third stage, all three metals are 
deposited simultaneously. The existence of the three different deposits 
is readily proved by microscopic examination of a thin polished section 
of the alloy, etched with dilute hydrochloric acid. An alloy containing 
74°5 per cent. of bismuth, 5°5 per cent. of lead, and 20 per cent. of tin 
was by this means seen to consist of (1) large tablets of bismuth, 
deposited at 175°; (2) a mixture of these with fragments of tin, 
deposited at 125° ; (3) a eutectic mixture of all three metals, deposited 
at 96°, which, under a low power, appears to be homogeneous, but is 
seen, when more highly magnified, to consist of distinct grains of its 
individual constituents. Alloys of copper, tin, and antimony contain 
the well-defined compounds SnCu, and SbCu, (Joc. cit.), but what has 
been said with regard to mixtures of lead, tin, and bismuth, also 
applies to these alloys, assuming the latter to consist, not of copper, 
tin, and antimony, but of copper, SnCu,, and SbCu,. 

Copper-tin-antimony, lead—copper—antimony, lead—tin—antimony, and 
zinc-tin—antimony alloys were also examined, and in no case was the 
formation of a ternary compound observed, only such compounds as 
are contained in binary alloys being found. In alloys of copper, tin, 
and antimony, for example, crystals of the compounds SbSn and SnCu, 
were noticed. 

In ternary alloys, three successive deposits may, in general, be 
distinguished. The first is formed by a pure substance which may be 
either a metal or a compound; the second is a mixture of two 
substances, one of which is that first deposited ; the third is a mixture 
of three substances which include the two previously deposited. The 
number of deposits may in certain cases be reduced to two, or even to 
one, in consequence of the formation of solid solutions. The nature 
of the successive deposits and their relative proportion depend on the 
chemical composition of the alloy; the size and distribution of the 
constituents, and, consequently, the physical and mechanical properties 
of the alloy, vary, however, with the rapidity of its solidification and 
other circumstances. N. L. 


Constitution of Lead Salts in Aqueous Solutions. By H. Fr. 
Fernau (Zeit. anorg. Chem., 1898, 1'7, 327—354).—The interest which 
attaches to the behaviour of lead salts in aqueous solutions, in view of 
the use of these salts in accumulators, has led the author to submit 
solutions of lead chloride to cryoscopic and electrical investigation. 
The measurements carried out show that the molecule of lead chloride 
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undergoes electrolytic dissociation in accordance with the equation 


a+ - 
PbCl, = Pb + 201 
and also that in all probability hydrolysis occurs in very dilute solution. 
This last change may be probably represented by the equation 


PbO], + 2HOH = PpOH + of + 2G 
2 = Pbow nn: a) 


Some Halogen Salts of Lead. By Victor Tuomas (Compt. rend., 
1898, 126, 1349—1352).—Lead chloriodide, PbICI, appears to be the 
sole product of the action of hydrochloric acid and alkali chlorides 
on lead iodide, and of alkali iodides on lead chloride. This salt is 
less soluble than either lead chloride or lead iodide, and may be sepa- 
rated therefrom by fractional crystallisation. It is converted by the 
action of nitric peroxide, even at the ordinary temperature, into 
lead oxychloride, Pb,OC!,, with elimination of iodine; lead iodide, 
under the same conditions, yields lead oxide, whilst the chloride and 
bromide are not affected, N. L. 


Mixed Haloids and Halo-thiocyanates of Lead. By CHaRzs 
H. Herry and T. R. Boces (J. Amer. Chem. Soc., 1897, 19, 820—824. 
Compare Abstr., 1896, ii, 474).—An examination has been made of 
the crystals deposited from solutions containing two of the lead haloids 
or one of these salts, and lead thiocyanate, with the object of deter- 
mining whether mixed crystals or a true compound were formed. Solu- 
tions were prepared containing the salts in different proportions, and 
were submitted to fractional crystallisation, each crop of crystals 
being examined. 

Lead thiocyanate forms a compound with lead chloride and with 
lead bromide, but not with the iedide, the latter crystallising side by 
side with the thiocyanate from a mixed solution. 

Lead chloride forms mixed crystals with all proportions of the iso- 
morphous bromide, whilst the mixed crystals of chloride and iodide 
always contain an excess of the former. Similarly, the mixed crystals 
of bromide and iodide contain an excess of bromide. A. H. 


Copper Alkali Thiosulphates. By Artuur RossnHeEim and §. 
STEINHAUSER (Ber., 1898, 31, 1876—1877. Compare Ch. and J. Bhaduri, 
this vol., ii, 428, and Muthmann and Stiitzel, this vol., ii, 513).—A 
preliminary notice. The following compounds have been prepared :— 
Cu,8,0,,K,8,0, + 14H,0,yellow, crystalline; Cu,8,0,,2K,8,0, + 14H,0, 
yellow prisms ; Cu,S,0,,2K.8,0,, white needles ; Cu,S,0,,(NH,),8,0, + 
13H,0, yellow prisms ; Cu,S,0,,2(NH,),8,0, + 1}H,O, white needles ; 
Cu,S,0,,2BaS,0, + 4H,0, crystalline, white precipitate. Of these, the 
first two have been described already, but as containing different 
amounts of water of crystallisation ; the third is regarded by Muthmann 
and Stiitzel as K,S,0,,CuS,0,. C. F. B. 


Colloidal Mercury. By Autrrep Lorrermossr (J. pr. Chem., 1898, 
[ii], 57, 484—487).—Stannous oxide, prepared by boiling stannous 
chloride with sodium carbonate and a little water, and washing the 
precipitate, is dissolved in nitric acid. Into this solution of stannous 
nitrate, a solution of mercurous nitrate is poured, the mixture being 
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stirred during the process; both solutions must be very dilute, and 
contain only enough free acid to prevent the precipitation of a basic 
salt ; a not inconsiderable excess of stannous nitrate must be employed, 
otherwise the product is unstable. To the dark ‘brown solution thus 
obtained, ammonium citrate is added, when the colour changes to 
black, and the coagulated mercury separates as a black precipitate. 
The liquid is cautiously neutralised with ammonia, and the precipitate 
is collected and dried over sulphuric acid under diminished pressure. 
It has a silvery lustre, and dissolves in water, giving a deep 
brown solution; when chlorine water is added gradually to this, a 
milky solution of colloidal mercurous chloride is obtained at first ; 
finally, a clear solution of mercuric chloride, Bromine water acts in 
the same way. In the action of iodine solution, two stages cannot be 
recognised ; a deep red liquid is obtained, which rapidly . 
mercuric iodide. C. F. B 


Reactions between Mercury and Concentrated Sulphuric 
Acid. By Cartes Baskervit_E and F. W. Miner (J. Amer. Chem. 
Soc., 1897, 19, 873—877).—Sulphuric acid reacting with excess of 
mercury produces sulphurous anhydride and white, crystalline, mercur- 
ous sulphate. When a mixture containing excess of acid is heated at 
100° for 20 hours, sulphurous anhydride and mercurous sulphate are 
obtained, and on heating at 150° for 2 hours, a mixture of mercurous 
and mercuric sulphates is produced, containing 50 per cent. of the former 
salt ; as the temperature is raised, however, the amount of mercurous 
sulphate diminishes until, when mercury is added to the boiling acid, 
the product consists entirely of mercuric sulphate. When mercurous 
sulphate, or a mixture of this with mercuric sulphate, is heated with 
sulphuric acid, the amount of sulphurous anhydride evolved is propor- 
tional to the quantity of mercurous salt present. No indication could 
be obtained of the liberation of hydrogen during the initial stages of 
the reaction, and no sulphide or free sulphur was produced. The acid 
is directly reduced by the metal, and the authors find that this action 
takes place even at ordinary temperatures, G. T. M. 


Valency of the Cerite Metals. By WitHetm Mutumann (Ber., 
1898, 31, 1829—1836).—It is impossible to accept Wyrouboff’s con- 
clusion (Bull. soc. frang. Min., 15, 63), that cerium, lanthanum, didy- 
mium, and thorium must be bivalent because they form silicotungstates 
isomorphous with the calcium salt 12W0O,, Si0,, 2CaO + 27H,0, and for 
other reasons ; for, in the first place, the crystalline form of such 
complex salts is probably but little dependent on the relatively small 
amount of metallic oxide present ; then Bodmann has shown (this vol., 
ii, 435) that neodymium nitrate forms mixed crystals with bismuth 
nitrate, from which the tervalency of the cerite metals may equally be 
inferred. Again, there is no reason, @ priori, why the ignited oxide of 
a tervalent metal, such as lanthanum, should not combine with water, 
to form a slightly soluble hydroxide having an alkaline reaction ; as 
regards absorption of carbonic anhydride, ignited lanthanum oxide no 
more does this at the ordinary temperature than calcium oxide does. 
And touching the solubility of the sulphates, anhydrous cerium sul- 
phate is more soluble in cold water than even magnesium sulphate, 
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The author has now found that the increase in the equivalent conduc- 
tivity of lanthanum salts with increasing dilution of their aqueous 
solutions is in accordance with the tervalency of the metal, this 
increase, pss—/4994, being 28 and 26 for the nitrate and chloride, 
as compared with 20 and 18 for the corresponding salts of magnesium, 
whilst for the sulphate it is 47, the values for chromium and aluminium 
being 59 and 53 respectively. 

Further, the molecular weight of cerium chloride, as determined by 
the boiling point method, in absolute alcoholic solution, is 232 ; CeCl, 
requires 246°5; CeCl,, 164. It must, then, be admitted that the cerite 
metals are indeed tervalent. C. F. B. 


Incandescent Gas Mantles of Commerce. By Ernest Hintz 
(Zeit. anal. Chem., 1898, 37, 504—524).—In continuation of earlier 
work on this subject (this vol., ii, 339), the author has investigated the 
influence of the addition to the standard mixture of 1 part of ceria 
and 99 parts of thoria, of quantities of zirconia, neodymia, lanthana, 
and yttria up to 20 per cent. Zirconia has no influence below 1 per 
cent., whilst above 1 per cent. it reduces the emissive power. The 
other earths have no effect up to 2 per cent., but above that limit all 
of them produce a diminution in the luminosity. Further experiments 
with different mixtures of thoria and ceria show that any variation in 
either direction from 1 per cent. of ceria results in diminished 
luminous effect. When the proportion of ceria does not exceed 1 per 
cent., and only small quantities of the other earths are present, the 


percentage of ceria may be approximately ascertained by photometric 
measurements, M. J. §. 


Earths of the Yttria Group in Monazite Sand. By 0. 
Boupovarp (Compt. rend., 1898, 126, 1648—1651).—The author 
describes a series of fractionations of earths of the yttria group 
obtained from monazite sand, effected by fractional decomposition of 
the nitrates at 325°. Solutions of the sulphates of the earths showed 
a feeble absorption spectrum, consisting of bands at A657—663, 
\643—639, 1537, and A524—522. The minimum value obtained for 
the atomic weight of the element contained in the fractions was 96:7, 
a number considerably higher than the atomic weight of yttrium. 
The bearing of the results obtained by the author and other observers 
on the possible existence of a new earth is briefly discussed. 

N. L. 


Chemistry of Didymium. By Louis M. Dennis and Emite M. 
Cuamort (J. Amer. Chem. Soc., 1897, 19, 799—809).—The separation of 
neodymium from praseodymium by Welsbach’s method can be most 
effectively and rapidly carried out in the presence of lanthanum salts 
by the slow crystallisation of the fractions. In the absence of lanthanum, 
crystallisation takes place much more slowly and the separation effected 
is also much less complete. The saturated solutions of the double 
ammonium nitrates were therefore allowed to crystallise spontaneously, 
the mother liquor being poured off and treated in the same way, whilst 
the crystals were redissolved and again allowed to crystallise out 


spontaneously, fractions giving a similar spectroscopic appearance being 
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united, irrespective of their position in the series of fractionations. 
Lanthanum nitrate is added as the neodymium end of the series is 
approached. 

The authors have obtained fractions in which certain of the bands 
show greatly increased intensity, and consider that the occurrence of 
these indicates the compound nature of the two constituents of 
didymium. A. H. 


Action of Nitric Acid on Aluminium. By Tuomas B. STILL- 
MAN (J. Amer. Chem. Soc., 1897, 19, 711—716).—It is generally 
stated that nitric acid, whether strong or dilute, is without action on 
aluminium, but Lunge and Schmidt (Zeit. angw. Chem , 1892, 7) found 
that the metal is readily attacked at ordinary temperatures by nitric 
acid of sp. gr. 1°20, and that the action diminishes as the concentration 
of the acid increases ; the author’s experiments confirm these observa- 
tions. Coarse turnings containing 99°6 per cent. of aluminium, and 
nitric acid of three strengths (sp. gr. =1°15, 1:35, and 1:46) were 
employed, and in each case | gram of the metal was placed in 100 c.c. 
of acid. The metal completely dissolved at 100°, the time required 
varying from 20 minutes to 2 hours; after 7 days immersion in the 
weakest acid at 20°, about 94 per cent. of the sample had dissolved, 
whilst in the strongest acid under these conditions, only 12 per cent. 
had passed into solution. 

From the solutions thus obtained, aluminium nitrate having the 
composition Al,(NO,),+18H,O separates in colourless, rhombic octa- 
hedral crystals. G. T. M. 


Reduction of Permanganic Acid by Manganese Dioxide. By 
Harmon N, Morse and Caries L. Resse (Amer. Chem. J., 1898, 
20, 521—-535).—From the fact that no oxygen is evolved when 
hydrogen is left in contact with a neutral solution of potassium 
permanganate (compare Meyer and von Recklinghausen, Abstr., 1897, 
ii, 19), whereas it is rapidly generated when sulphuric acid is present, 
Hirtz and Meyer (Abstr., 1897, ii, 93) concluded that its production 
in the latter case could not be attributed to the reducing action on the 
permanganate of precipitated manganese dioxide (compare Morse, 
Hopkins, and Walker, Abstr., 1896, ii, 475 ; and Morse, Abstr., 1897, 
ii, 145). In support of this view, they adduced the fact that only 
12°5 per cent. of the volume of oxygen obtained when hydrogen is 
present is liberated, in the same time, from an acidified 5 per cent. 
solution of potassium permanganate by the manganese dioxide precipi- 
tated by the hydrogen. 

In the author’s opinion, this experiment proves only that the oxygen 
is evolved much more rapidly during the absorption of the hydrogen 
than is subsequently the case when the precipitated manganese dioxide 
‘interacts with the permanganic acid. They suggest, provisionally, that 
this is due to the manganese dioxide molecules, initially precipitated 
by a gaseous reducing agent, being of a greater simplicity, and hence 
capable of more rapid action, than those produced by a solid such as 
manganous sulphate. From the experiments which follow, they are 
also led to discredit Hirtz and Meyer’s view (Joc. cit.), that the libera- 
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tion of oxygen from potassium permanganate by manganese dioxide 
and by hydrogen or carbonic oxide are phenomena of different 
orders. 

Three solutions, A, B, and C, were employed, containing respectively 
2°822, 5-644, and 51 milligrams of potassium permanganate per c.c. ; 
each solution was carefully freed from precipitated manganese dioxide 
before use. The first two of these did not lose any measurable 
quantity of oxygen when agitated, either neutral or strongly acid, in 
contact with air in sealed tubes, during 150—300 hours. The third 
solution, C, however, which, while neutral or only slightly acid, was 
not decomposed at all under these conditions, liberated from 1°9 to 
3°6 c.c. of oxygen when acidified with an amount of dilute sulphuric 
acid equivalent to three times the potassium of the salt. Since this 
solution was much more stable than Meyer and Recklinghausen’s 5 per 
cent. solution, the authors conclude that the latter contained manganese 
dioxide, precipitated either by the addition of concentrated sulphuric 
acid, or by the subsequent heating to which it was subjected. 

Experiments made to determine the relative rates of reduction when 
equal volumes of permanganic acid are agitated, on the one hand, with 
a certain volume of hydrogen, and, on the other, with a quantity of 
manganese dioxide, precipitated by manganous sulphate, equivalent to 
the latter, show: (1) That in the case of the solutions B and C, the 
oxide precipitated by hydrogen is by far the more active one; during 
the first 24 hours ; in the case of solution A, the hydrogen was not 
completely absorbed in this time. (2) That the maximum rapidity of 
action of the hydrogen as an oxygen liberator occurs when the con- 
centrated solution C is acidified with 3 mols. of sulphuric acid ; 19°88 
c.c. of oxygen were evolved in 24 hours, whilst from the precipitated 
manganese dioxide, in the same time, only 2°5 c.c. were obtained. This 
confirms Hirtz and Meyer’s crucial experiment. (3) That in the 
period from the 24th to the 150th hour, the oxide produced by hydrogen 
acts much less rapidly in solution C than that produced by manganous 
sulphate. In the case of B, and possibly of A, the order of activity is 
reversed ; but with all three solutions between the 150th and 300th or 
600th hour, the oxide from the hydrogen is much the less active. (4) 
That assuming the liberation of oxygen by hydrogen to be due to pre- 
cipitated manganese dioxide, the evidence appears to show that this 
action is continuous, and without any such limit as was thought to 
exist by Meyer and von Recklinghausen. W. A. D. 

[Nore sy Assrracror.—In the original paper, the authors have 
apparently misinterpreted (p. 522) Hirtz and Meyer’s objection to the 
hypothesis that manganese dioxide is the cause of the liberation of 
oxygen during the hydrogen absorption. Its point appears to be, that 
when neutral potassium permanganate is employed, no oxygen is 
evolved, although here, as well as with acid solutions, manganese 
dioxide is precipitated. | 


Vaporisation of Iron at the Ordinary Temperature. By 
Henri Petiat (Compt. rend., 1898, 126, 1338. Compare Abstr., 
1896, ii, 601).—The action of iron on a photographic plate in the dark 
must be attributed to vaporisation of the iron, and not to radiations 
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emitted by it, since the phenomenon does not occur when the metal is 
separated from the plate by a thin sheet of glass. N. L, 


Minute Structure of Alloys of Iron and Nickel. By Froris 
Osmonp (Compt. rend., 1898, 126, 1352—1354).—The study of the 
minute structure of alloys of iron and nickel confirms the classification 
based upon mechanical properties and the analogy between this series 
of alloys and the various carbon and manganese steels. Three distinct 
groups may be recognised: (1) Alloys containing up to about 8 per 
cent. of nickel ; structure resembling that of ordinary steel, except 
that the grains of iron are smaller and show a less tendency to increase 
in size at high temperatures. (2) Alloys containing from 12 to 25 per 
cent. of nickel; structure fibrous, like that of tempered carbon steels. 
(3) Alloys containing from 25 to 50 per cent. of nickel ; structure 
purely crystalline. N.L. 

Influence of Heat Treatment, and of Carbon, on the Solu- 
bility of Phosphorus in Steel. By Epwarp D. CampBe.t and 
8. C. Bascock (J. Amer. Chem. Soc., 1897, 19, 786—790. Compare 
Abstr., 1897, ii, 101).—Experiments similar to those previously 
described have been made with an accurate pyrometer, so that the 
exact temperatures employed are known. The percentage of phos- 
phorus soluble in a slightly acid solution of mercuric chloride was 
estimated in samples, containing various amounts of carbon, which 
were submitted to different heat treatment. The results confirm the 
conclusion that phosphorus, like carbon, is capable of existing in steel 
in at least two forms, and that the influence of phosphorus on the 
physical properties of steel is as much dependent on the form of 
combination as on the quantity present. A. H. 


Condition of Silicon and Chromium in Irons and Steels. By 
ApoLpHE Carnot and Goutat (Compt. rend., 1898, 126, 1240—1245). 
Ferrosilicons poor in manganese contain a silicide, SiFe,, which is 
magnetic, and can be isolated by dissolving the metal in very dilute 
sulphuric acid and treating the residue successively with potassium 
hydroxide solution and dilute sulphuric acid. It is identical in com- 
position with the silicide obtained by Moissan in the electric furnace, 
but differs from it in being readily attacked by hot dilute acids. 

Silico-spiegels containing 20 per cent. of manganese contain a 
double silicide, Si(Fe: Mn),. Ferromanganeses contain the silicide SiF,, 
which also exists in the ferrosilicons poor in manganese. 

Ferrochromiums, when treated with hydrochloric acid at 60°, the 
residue being afterwards fused with potassium hydrogen sulphate, 
yield an insoluble residue of the iron chromium carbide, CFe,,3C,Cr,. 

Chrome steels contain the carbide, 3CFe,,Cr,C,, which can be isolated 
by treatment with very dilute (7:100) hydrochloric acid, and the same 
carbide was also isolated from a ferromanganese containing a small 
quantity of chromium by treating it with cupric potassium chloride 
solution (compare Abstr., 1897, ii, 555). C. H. B. 

Hydrolysis of Ferric Chloride. By Watruire Sprine (Ree. Trav. 
Chim., 1897, 16, 237—249. Compare Krecke, J. prakt. Chem., 1871, 
[ii], 3, 286 ; Wiedemann, <bid., 1874, [ii], 9, 145 ; Antony and Giglio, 
Abstr., 1896, ii, 250, and Goodwin, Abstr., 1897, ii, 16).—In opposi- 
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tion.to former views, it is stated that ferric chloride, when in solution, 
undergoes exactly the same dissociation as when heated. It is first 
converted into ferrous chloride and chlorine, the latter then reacts 
with the water, yielding hydrogen chloride and oxygen, the oxygen 
combines with the ferrous chloride, yielding an oxychloride, Fe,Cl,0, 
which, with the water and hydrochloric acid, forms a state of equilibrium 
varying with the temperature. 

Most of the author’s experiments were restricted to concentrated 
solutions, When solid potassium ferricyanide and resublimed ferric 
chleride are ground together, no reaction takes place ; the same is true 
if a very concentrated solution (230 in 100) of ferric chloride is used. 
More dilute solutions (below 126 in 100) give an immediate precipitate 
of Prussian blue and chlorine is evolved ; with still more dilute solu- 
tions (5 or 10 in 100) a brown coloration is developed, and finally a 
blue precipitate is formed. It is not possible to fix a limit of dilution 
at which the blue precipitate is not immediately formed; in fact, a 
mixture which at ordinary atmospheric pressure gives no immediate 
precipitate, gives the blue precipitate on the surface when placed 
under reduced pressure. It has also been found that solutions of 
ferric chloride of different strengths, after being charged with chlorine, 
yield no precipitate with potassium ferricyanide, unless they are placed 
under reduced pressure. 

Ferric bromide reacts in much the same manner, but since it is 
more readily dissociated, more concentrated solutions react with 
potassium ferricyanide, yielding the blue precipitate and evolving 
bromine. Ferric nitrate, on the other hand, reacts much more slowly. 

Reference is also made to ferric and ferrous iodides. 

If air is drawn through concentrated solutions of ferric chloride, 
hydrogen chloride, and not chlorine, is evolved ; dilute solutions yield 
neither. Saturated solutions of ferric chloride have very little action on 
metallic iron, less concentrated solutions readily dissolve the metal, 
and it has been found that the metal is most readily dissolved by 
those solutions which give an immediate blue precipitate when treated 
with potassium ferricyanide. In solutions the concentration of which 
is less than 80 in 100, evolution of hydrogen always accompanies 
dissolution of the metal. The facts are in accord with the theory of 
hydrolysis stated above. 

The hydrolysis is to be compared to ionisation, the ferrous chloride 
becoming cathion and the chlorine anion, A difference of potential 
can be shown to exist between the two. J. J.8. 


Ferric Phosphate. By Roperr M. Caven (J. Soc. Chem. Jnd., 
1896, 15, 17—19 and 70).—On gradually adding a neutral solution of 
ferric chloride to a solution of ammonium phosphate, a precipitate is 
at first formed, which subsequently redissolves, giving a clear solution 
when the quantity of ferric chloride necessary to form ferric phos- 
phate has been added. In presence of ammonium acetate and a few 
drops of acetic acid, however, a precipitate of ferric phosphate is 
obtained. The latter is best prepared by adding ferric chloride to 
twice the theoretical amount of phosphoric acid dissolved in water ; on 
washing the precipitate with hot water, slight hydrolysis appears ta 
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take place, with the formation of phosphoric acid and ferric hydroxide. 
Fresenius has stated that the estimation of phosphoric acid as ferric 
phosphate is inaccurate, owing to the latter being slightly soluble in 
water ; in the author’s opinion, the salt is insoluble in water, but 
loses phosphoric acid when washed in the manner above stated. By 
long-continued boiling with an excess of aqueous ammonia, ferric 
phosphate is completely converted into ferric hydroxide and ammo- 
nium phosphate; the reverse change, however, takes place when 
freshly precipitated ferric hydroxide is boiled with aqueous ammonium 
phosphate, ammonia being evolved and ferric phosphate formed. 

On digesting an excess of ferric phosphate with cold, dilute hydro- 
chloric acid, and filtering, a solution is obtained which is almost 
colourless. It appears to contain free hydrochloric acid and dissolved 
ferric phosphate ; double decomposition, however, seems to occur on 
adding concentrated hydrochloric acid, as a yellow coloration is imme- 
diately produced. W. A. D. 


Preparation of Cobalt-ammonia Salts. By Sorus M. Jérern- 
SEN (Zeit. anorg. Chem., 1898, 1'7, 455—479).—The paper contains 
details of the methods of preparation and of identification employed 
by the author. It is chiefly a réswmé of the work previously published 
by the author and others. E. C. R. 


Colour Changes in Solutions of Chromium Salts. By Francis 
P. VenaBLe and F. W. Miter (J. Amer. Chem. Soc., 1898, 20, 
484—497).—TIt is well known that solutions of certain chromium salts 
which are violet in colour become green on heating. A reverse 
action takes place on standing, the solutions regaining their green 
colour ; some salts, however, require a much longer time than others 
for this change to become complete. The authors consider that the 
most likely explanation of these changes is that brought forward by 
Berzelius (Ann. phys. Chem., 61, 1), and which presupposes the forma- 
tion of basic chromium salts (compare Dougal, Trans., 1896, 1526). 

When alcohol is added to the violet solution of chrome alum, fine 
violet crystals of the composition K,8O,,Cr,(S0,),+12H,O are ob- 
tained ; but from a solution of the alum rendered green by heating, 
alcohol precipitates a green mass of the composition 

7K,80,,5Cr,(SO,),,Cr,(OH), + 4H,O, 
and from the green solution of chromium sulphate, salts, probably of the 
formule Cr,(SO,),,Cr,(OH),+15H,O0 and 2Cr,(SO,),,Cr,(OH), 
+ 20H,0, are thrown down. A. W. C. 


Action of some Carbonates on Chromous Acetate. By 
Grorces Bauck (Compt. rend., 1898, 126, 1566—1569).—When 
chromous acetate is treated with a 20 per cent. solution of potassium 
carbonate, the compound (K,CO,,CrC0,), + 3H,0 is obtained in small, 
yellow, hexagonal prisms, which at first dissolve in water, but gradu- 
ally polymerise, whether in solution or in the solid state, and become 
less soluble. It is a powerful reducing agent, and decomposes water 
below 100°; when heated out of contact with air, it becomes brown, 
but regains its original colour on cooling; at about 280°, it decom- 
poses. When heated in air, it is converted into potassium chromate. 
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If the yellow double carbonate is placed in water and treated 
with a current of carbonic anhydride, or if the chromous acetate 
is treated with a dilute solution of potassium carbonate, a less 
soluble, red double carbonate is formed, but was not analysed ; it is 
partially decomposed by water, and decomposes water at 100°. 

Magnesium hydrogen carbonate converts the chromous acetate into 
a red-brown compound, which decomposes water at 100°; but could 
not be obtained free from magnesium carbonate precipitated at the 
same time. The carbonates of barium, calcium, and strontium have 
no action on chromous acetate. C. H. B. 


Blue Glass containing Chromic Oxide as a Basic Constituent. 
By Anpre Dusorn (Ber., 1898, 31, 1977—1979).—The blue colour of 
the sapphire is due to chromium, and can be reproduced by fusing the 
necessary mixture ina reducing flame. Blue glass containing chromium 
can readily be prepared by fusing many mixtures of silica, alumina, 
lime, &c., with potassium chromate in a crucible lined with carbon. 
The best results are obtained with mixtures containing baryta or 
boric acid. Calcium carbide can be used as a reducing agent, whereas 
aluminium does not yield good results. Ordinary glass only gives a 
product whieh is violet-blue in the immediate neighbourhood of the 
layer of carbon. A. H. 


The Lowest State of Oxidation of Molybdenum. By WitHELm 
MuTHMANN and WILHELM Nacet (Ber., 1898, 21, 2009—2014).—The 
authors confirm Blomstrand’s view as to the complex nature of the so- 
called dichloride and dibromide of molybdenum. The formation of the 
hydroxides, Mo,Cl,(OH), and Mo,Br,(OH),, the existence of salts such 
as Mo,Cl,Br, and Mo,Cl,CrO,, and the great stability of the radicles, 
Mo,Cl, and Mo,Br,, towards alkalis and silver nitrate led Blomstrand 
to conclude that the above haloids had the formule Mo,C1,Cl, and 
Mo,Br,Br,, and he called them chloromolybdenum chloride and bromo- 
molybdenum bromide respectively. 

A determination of the molecular weight of the chloride in alcoholic 
solution indicates that its formula is Mo,Cl,. An alcoholic solution 
of the chloride, when electrolysed, yields hydrogen and the hydroxide, 
Mo,Cl,(OH),, at the cathode, whilst aldehyde and ethylic chloride are 
formed at the anode. When a solution of the salt, Mo,Br,(ONa),, is 
electrolysed, the free hydroxide, Mo, Br,(OH),, is produced at the anode, 
and hydrogen is liberated at the cathode. 

On warming the alkaline solution of the chloride or the bromide, a 
black precipitate is produced, which Blomstrand at first supposed to be 
the hydrated monoxide, and to which he afterwards gave the formula 
Mo,(OH),. The authors find that hydrogen is evolved in this reaction 
and that the precipitate really consists of the hydrated sesquioxide, 
Mo(OH),. From this, it follows that there is no longer any evidence for 
the existence of the monoxide or of compounds containing bivalent 
molybdenum. G. T. M. 

Ozomolybdates [Permolybdates]. By WitHeLm MuTumann and 
Witnetm Nace (Ber., 1898, 31, 1836—1844. Compare this vol., ii, 
432).—In the molybdates of the alkali metals it is possible, by diges- 
tion with hydrogen peroxide solution, to add on oxygen to the extent 
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of one atom of oxygen, or less, per atom of molybdenum, but the 
compounds formed are not to be regarded as the salts of per- 
molybdic acid, properly so called ; they lose oxygen readily, reducing 
potassium permanganate and silver oxide, with evolution of oxygen, 
and it must be supposed that the apparent addition of an atom of 
oxygen consists really in the replacement of one atom of oxygen by 
two linked to one another as in hydrogen peroxide or ozone, for which 
reason the compounds are named ozomolybdates. 

Ozomolybdic acid, H,MoO, + «H,O [a= 1}1], was obtained by digest- 
ing molybdic anhydride with 25 per cent. hydrogen peroxide solution, 
finally on the water bath, filtering, and concentrating the filtrate under 
diminished pressure. It is orange-red and amorphous ; besides reduc- 
ing permanganate, silver oxide, and hypochlorites, it liberates the 
halogens from their compounds with hydrogen. The ozomolybdates 
were obtained by dissolving molybdates in hydrogen peroxide solution, 
usually of 25 per cent. strength, with the aid of heat ; frequently one 
compound separated first, and then another; these are described in 
the order in which they separated. Evidence was obtained of the 
existence of other ozomolybdates, in addition to those described, but 
it was impossible to isolate them. 

Rubidiwm ozomolybdates.—From Rb,O,3Mo0, : (1) 3Rb,0,10Mo00, + 
14H,0, yellowish-red and amorphous; (2) Rb,O,2Mo0,,Mo0, + 3H,0, 
yellow, monoclinic crystals. From 3Rb,0, 7Mo0, +4H 0 and 5 per cent. 
hydrogen peroxide: (1) Rb,O ,2Mo0,,Mo0, + 3H, O (see above) ; (2) 
3Rb,0,5Mo00,,2Mo0, + 6H, 0, monoclinic crystals ; in one case, when a 
very dilute solution was prepared, yellow, monoclinic tables of 
Rb,0,3Mo00,,Mo0,+4H,O separated. 

Rubidium trimolybdate, Rb,O,3Mo0,, obtained by fusing Rb,CO, 
with 3MoO,, was once obtained crystallised with 1H,0. 

Casiwm ozomolybdates.—From Cs,0,4Mo0, : (1) Os,0, 4Mo0, + 6H,0, 
orange-red, amorphous ; (2) 30s,0,7Mo0,,3Mo0, + 4H,0, yellow, crys- 
talline. 

Cesium tetramolybdate, Cs,0,4Mo0,, and not a trimolybdate, is ob- 
tained by fusing CsCO, with 3MoO,, and washing the fused mass with 
water ; it crystallises from water with 2H,0. 

The compound, K,0,,Mo0,,H,0,, described by Melikoff and Pissar- 
jewsky (this vol., ii, 337), was probably not a definite chemical com- 
pound. It may be regarded as certain, however, that at low temperatures 
molybdates can take up more than one atom of oxygen for each atom 
of molybdenum contained in them. C. F. B. 


A New Carbide of Tungsten. By P. Witiiams (Compt. rend., 
1898, 126, 1722—1724).—When a mixture of tungstic anhydride 
and carbon is heated in the electric furnace, the carbide, W,C, described 
by Moissan is produced. In presence of a large excess of iron, how- 
ever, combination occurs at a somewhat lower temperature, and a 
compound having the composition WC is obtained. This carbide is 
an iron-grey powder, consisting of microscopic, cubical crystals, which 
are harder than quartz and have a sp. gr. =15-7 at 18°. When 
strongly heated in a closed vessel, it melts and decomposes into graphite 
and the carbide W,C, whilst in presence of air or oxygen it slowly 
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oxidises, with formation of tungstic and carbonic anhydrides. It is 
attacked by fluorine in the cold with incandescence, but is not acted on 
by chlorine, bromine, iodine, and the halogen acids. Sulphuric and 
nitric acids have but little action on the carbide; but it is readily 
oxidised by heating with potassium chlorate or nitrate. N. L. 


Solubility of Stannous Iodide in Water and in Solutions 
of Hydriodic Acid. By Srewarr W. Youne (J. Amer. Chem. Soc., 
1897, 19, 845—851).—The solubility of stannous iodide in water 
increases as the temperature rises. In hydriodic acid solutions 
containing 3 to 8 per cent. of acid, the solubility is less than in water, 
increasing with the temperature and diminishing with the concentration 
of the acid. With solutions of 9 to 15 per cent., the solubility is still 
less than in water, and increases with the temperature, but it now 
also increases with the concentration. When the solutions contain 
25 per cent. and upwards, the solubility is greater than in water, and 
as the temperature rises the solubility at first diminishes until a point 
of minimum solubility is reached lying between 30° and 40°; beyond 
this, the solubility again increases. G. T. M. 


Iodostannous Acid. By Stewart W. Youne (J. Amer. Chem. Soc., 
1897, 19, 851—859. Compare previous abstract).—A saturated 
solution of stannous iodide in hydriodic acid of 25 per cent. and 
upwards when cooled by ice cold water, deposits pale yellow needles 
quite different in appearance from the red needles of stannous iodide. 
This yellow substance readily decomposes, giving the red iodide, and is 
so unstable that its composition could only be obtained by indirect 
methods. By determining the amounts of hydrogen and stanhous 
iodides in solution before and after the separation of the yellow solid, 
this is shown to be an iodostannous acid having the formula HSnI,. 

Hydriodic acid of known strength was taken, and an amount of 
stannous iodide more than sufficient to saturate the liquid added to it, 
and finally the amount of stannous iodide dissolved was estimated by 
titration. 

From 0° to 15° the solubility in hydriodic acid of 39°6 per cent. 
strength increases ; and from 15 to 20° it still increases, but much more 
slowly ; on allowing the mixture to remain for some hours at 20°, the un- 
dissolved yellow iodostannous acid changes to red stannous iodide, and 
this change is accompanied by a marked decrease in solubility ; from 20° 
to 30°, the solubility diminishes gradually, and from 30° upwards it 
increases regularly. With a similar solution in 30 per cent. acid, the 
rapid decomposition of iodostannous acid occurs at 1°5°, and in this 
case the change is accompanied by an increase in solubility. When in 
contact with stronger hydriodic acid, the iodostannous acid is stable 
at higher temperatures. The peculiarities observed in the curves of 
solubility are due to the gradual decomposition of solid and dissolved 
iodostannous acid over a considerable range of temperature. 


G. T. M. 


Atomic Weight of Zirconium. By Francis P, VenaB.e (J. 
Amer. Chem. Soc., 1898, 20, 119—128).—To prepare the material 
used in his determinations, the author fused pulverised zircon in a 
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nickel crucible with a mixture of sodium hydroxide and fluoride ; after 
dissolving in hydrochloric acid, and attempting to remove the silica by 
evaporating to dryness, it was found that the latter was retained by 
the zirconium chloride, even after several crystallisations from boiling . 
concentrated hydrochloric acid. The chloride was therefore ignited, 
and the powdered zirconia strongly heated several times with hydro- 
fluoric acid ; the product was fused with potash, dissolved in hydro- 
chloric acid, and the chloride formed crystallised twenty or thirty 
times from boiling hydrochloric acid. The crystals thus obtained 
were introduced, in quantities of 1 to 5 grams, into small glass 
flasks of known weight, and dried at 100° ina stream of hydrogen 
chloride ; on attaining a constant weight, the product consisted of a 
white powder having the composition ZrOCl, + 3H,O. It was dissolved 
in a small quantity of water, transferred to a platinum crucible, 
the solution evaporated, and the residue gradually heated during 3 
or 4 days until the whole of the chlorine was evolved. The values 
of the atomic weight of zirconium, obtained by comparing the 
weight of zirconia thus produced with the weight of the oxy- 
chloride taken, range from 90°61 to 91:12; the mean of 10 ex- 
periments is 90°78 (O=16), which compares well with the value 
90°65 given by Bailey. 

The main sources of error in the method are the deliquescence of the 
oxychloride ; the loss of finely-divided zirconia during ignition ; the 
corrosion of the platinum crucibles ; the action of the gaseous and 


liquid hydrochloric acid on the glass vessels ; and substances carried 
into the drying flasks by the stream of hydrogen chloride. The author 
purposes repeating the work under conditions which will minimise these 
errors. W. A. D. 


Zirconium Oxyhaloids. By Francis P. VenaBLe and CHARLES 
BasKERVILLE ((J. Amer. Chem. Soc., 1898, 20, 321—329).—Zirconium 
oxychloride, ZrOCl, + 8H,O, is obtained when a solution of zirconium 
hydroxide in hydrochloric acid is evaporated ; large crystals are ob- 
tained when the solution is evaporated over sulphuric acid; these 
crystals lose water when exposed to the atmosphere. When heated 
to 135—140°, a large amount of chlorine is driven off, but yet not the 
whole of the water. When heated at 100° in a current of hydrogen 
chloride, the crystals lose 5H,O (compare Paijkull, this Journ., 1873, 
1105, and Melliss, Zeit. Chem., 1870, [ii], 6, 196). A second form of 
the oxychloride may be obtained by crystallising from concentrated 
hydrochloric acid and then drying the crystals at 100—125° in an 
atmosphere of hydrogen chloride (compare Linnemann, Abstr., 1885, 
1042, and Bailey,Chem. News, 1891, 60, 17) ; the composition of the 
dried crystals is represented by the formula ZrOCl,+3H,O. A third 
oxychloride, insoluble in hydrochloric acid, but readily soluble in water, 
is obtained by precipitating an aqueous solution withjhydrochloric acid. 
Its composition is ZrOCl, + 6H,O, although Paijkull represented it as 
2ZrOCl, + 13H,0. 

An oxybromide, ZrOBr, + 8H,O, has been previously described by 
Weibull (Abstr., 1887, 778). The authors find that the oxybromides 
belong to two types with varying degrees of hydration, namely, 
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ZrOBr, + <H,O, where x= 3, 13, or 14, and ZrBr(OH), + yH,O, where 
y=lor 2. All these compounds are deliquescent, and decompose on 
exposure to moist air, the clear, white crystals often coloured pink by 
the presence of free bromine, melting to a gum, frequently with the 
evolution of hydrogen bromide. The salts are unstable even in dry 
air, as was shown by exposing the crystals in a desiccator over sul- 
phuric acid, when much hydrogen bromide was evolved. The crystals 
may be prepared in two ways: either by dissolving pure zirconium 
hydroxide in dilute hydrobromic acid and evaporating, with subsequent 
additions of 48 per cent. hydrobromic acid and repeated evaporation, 
or by saturating a concentrated solution of hydrogen bromide with 
zirconium hydroxide and evaporating. 

Hinsberg (Abstr., 1887, 896) has described an oxyiodide, ZrI(OH), + 
3H,O. According to Melliss, an oxyiodide is not formed by dissolving 
the hydroxide in hydriodic acid, but the authors state that zirconium 
hydroxide, when precipitated cold, is soluble to a slight extent in 
strong, aqueous hydriodic acid ; needles may be obtained on evapora- 
tion, but these are always contaminated with free iodine. When the 
hydroxide is treated with hydrogen iodide, a hard, horn-like, coloured 
mass is obtained which is insoluble in water or acids. J.J.8. 


Zirconium Dioxide. By Francis P. VENABLE and A. W. BELDEN 
(J. Amer. Chem. Soc., 1898, 20, 273—276).—Carefully purified zir- 
conium dioxide has a sp. gr. = 5°489, and after being strongly ignited is 
practically insoluble in all acids except hydrofluoric, in which it readily 


dissolves on heating ; sodium zirconate, however, does not dissolve in 
hydrofluoric acid, probably owing to the formation of sodium zircono- 
fluoride. Dilute sulphuric acid (sp. gr.=1°56), when heated with 
powdered zirconia according to Berzelius’s method, dissolves only 0°672 
per cent. of its weight of the oxide. Contrary to Berzelius’s statement, 
zirconia is not changed by prolonged heating with sodium carbonate ; 
when strongly heated with microcosmic salt or with borax, it does not 
enter into fusion. 

When the precipitate obtained by adding ammonia to a solution of 
a zirconium salt is pressed between filter papers and washed with 
light petroleum until a constant weight is attained, it approximates 
in composition to the hydroxide Zr(OH), ; when alcohol and ether are 
used in the washing, there appears to be no definite limit to the 
removal of water. Bruch’s statement (Jahresb., 1854, 729), that zir- 
conium hydroxide is slightly soluble in water and has an alkaline 
reaction, is incorrect ; the latter was probably due to the ammonia 
which zirconium hydroxide persistently retains. The hydroxide 
precipitated from a cold solution of a zirconium salt is easily soluble 
in either dilute or concentrated mineral acids, with the exception of 
hydriodic acid ; in oxalic acid, it readily dissolves, but is only sparingly 
soluble in glacial acetic acid and saturated solutions of tartaric or 
citric acid ; in saturated solutions of ammonium carbonate and am- 
monium tartrate, it is soluble to the extent of about 1 per cent. 
When precipitated from a hot solution, zirconium hydroxide dissolves 
much less readily in dilute mineral acids than when precipitated in 
the cold. 
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Basic carbonates, of widely varying composition, appear to be formed 
on passing carbonic anhydride over moist zirconium hydroxide. 


A. D. 


Compounds of Tervalent Vanadium. By James Locke and 
Gaston H. Epwarps (Amer. Chem. J., 1898, 20, 594—606).—Vana- 
dium trichloride appears to unite with potassium chloride to form a 
green, crystalline double salt, KVCl, ; it is doubtful, however, if this 
substance was obtained pure, since ferric chloride forms double salts 
of the type 2KCl,FeCl, + H,O. 

Vanadium tribromide, V Br, + 6H,0, prepared by dissolving vanadium 
hydroxide in pure, concentrated hydrobromic acid, is more un- 
stable and crystallises less readily than the corresponding chloride. 

Potassium vanadiocyanide, K,VC,N,, prepared by adding an excess 
of potassium cyanide to an aqueous solution of vanadium chloride, 
and subsequently precipitating with alcohol, separates in bright scarlet, 
monosymmetric crystals, which are probably isomorphous with the cor- 
responding derivatives of chromium, manganese, iron, cobalt, rhodium, 
and iridium ; it is readily soluble in water, but is slowly decomposed by 
it, and immediately by mineral acids, hydrogen cyanide being evolved. 
The corresponding ammonium and sodium derivatives appear to exist 
only in solution. It is pointed out that the tendency of the metals, 
vanadium, chromium, manganese, iron, and cobalt, to form complex 
substances of the type K,MC,N,, in preference to simple salts, di- 
minishes as their atomic weight decreases. 

Potassium vanadiothiocyanate,K,V (CNS), + 4H,0,prepared by adding 
a concentrated aqueous solution of vanadium chloride to somewhat 
more than the calculated quantity of alcoholic potassium thiocyanate, 
separates in very dark red crystals, and corresponds with the chromium 
salt, K,Cr(CNS),+6H,O; its aqueous solution rapidly decomposes, 
but is stable in presence of an excess of potassium thiocyanate, and 
only very slowly undergoes oxidation ; alkalis precipitate vanadium 
hydroxide from the solution only on boiling, but acids cause immediate 
decomposition. 

In order to avoid oxidation, all the compounds described were pre- 
pared in an atmosphere of hydrogen ; a description is given of the 
apparatus employed. W. A. D. 


Bismuth Suboxide. By Lupwie Vanino and F. Trevusert (Ber., 
1898, 31, 2267—2272. Compare this vol., i, 435).—The authors show 
that this oxide is never formed by the action of stannous chloride on 
bismuth chloride in alkaline solutions, If the bismuth chloride is in 
excess, the precipitate consists of a mixture of metallic bismuth with 
metahydroxide or oxychloride. Three molecular proportions of stann- 
ous chloride suffice to completely reduce bismuth oxide, Bi,O,, to 
- metallic bismuth. The behaviour of stannous chloride towards salts of 
bismuth is quite analogous to that of reducing agents such as hypo- 
phosphorous and hyposulphurous acids and formaldehyde, which also 
yield the metal, and not the suboxide. G. T, M. 


Hydrolytic Decomposition of Bismuth Nitrate. By Usa.po 


Antony and Guipo Gia (Gazzetta, 1898, 28, i, 245—249).—On treat- 
ing bismuth nitrate with varying quantities of water, the quantity of 
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bismuth going into solution decreases as the dilution increases, and a 
stage of dilution is‘at length reached when a precipitate of hydrate of 
bismuth containing no nitrate is thrown down, and the solution no longer 
contains any bismuth ; at this stage, 1 part of bismuth hitrate is in con- 
tact with 50,000 parts of water. The authors have previously shown 
(Abstr., 1896, ii, 604) that when 1 mol. of ferric nitrate is in contact 
with 19,280,000 mols. of water, no iron remains in solution, and the 
present experiments show that no bismuth remains in solution if 1 mol. 
of bismuth nitrate is in contact with 19,605,000 mols. of water ; the 
amounts of water required to effect this complete decomposition are in 
the ratio of 1:0°98 for the bismuth and ferric salts respectively, a 
result agreeing with the ordinary view, that the energy of an acid is 
independent of the nature of the associated base. 


Purple of Cassius. By Ricnarp Zsiemonpy (Annalen, 1898, 301, 
361—387).—The author describes experiments which afford fresh 
evidence in favour of Schneider’s view regarding the soluble form of 
gold purple (Abstr., 1893, ii, 575). Contrary to this investigator, 
however, he does not regard the hydrosol of stannic acid as essential 
to the existence of the hydrosol of gold, it having been shown that 
a solution of gold is stable if it contains only a small proportion of 
acids or salts (this vol., ii, 522). Gold purple of required composition 
and shade may be obtained by mixing solutions of colloidal gold and 
colloidal stannic acid, and adding dilute acids or salt solutions. 

An important outcome of the investigation is the recognition of the 
fact that a mixture of colloidal substances is capable of behaving like 
a chemical compound, the properties of either constituent of such a 
mixture being masked by those of the other. 

From a mixture of the hydrosols of stannic acid and silver, dilute 
sulphuric acid precipitates a reddish-yellow substance ; this dissolves 
in ammonia, and is also formed when silver nitrate is reduced in pre- 
sence of stannic acid. M. O. F. 


Occlusion of Oxygen and Hydrogen by Platinum Black. 
By Lupwie Monp, Witiiam Ramsay, and Joun Suretps (Proc. Roy. 
Soc., 1897, 62, 50—52. Compare Abstr., 1895, ii, 492).-—-Platinum 
black was saturated with hydrogen, heated at 184° under reduced 
pressure, then placed in an ice calorimeter and allowed to reabsorb the 
gas ; it was found that 68°8 Cal. were developed per gram of hydrogen 
occluded. It is shown that the arguments put forward by Berthelot 
in favour of the existence of the compounds Pt,,H, and Pt,)H, are 
not justified, and that the difference observed by Favre between the 
behaviour of palladium and platinum towards hydrogen was merely due 
to the presence of oxygen in the platinum black. 

Attempts made to remove oxygen from platinum black, with a view 
to the determination of its heat of occlusion, showed that reducing 
agents, whilst eliminating the oxygen from the substance, were them- 
selves occluded and obstinately retained. It was also found that 
hydrogen, admitted to platinum black, does not remove all the oxygen, 
but only replaces that first removed, both gases being therefore 
occluded simultaneously. 


Platinum black, saturated with hydrogen, was exhausted at 184°, 
44—2 
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and then allowed to come into contact with small quantities of oxygen. 
It was found that, after a certain point, the addition of more oxygen 
caused the pressure to increase ; a further small quantity of gas was 
absorbed, however, on adding oxygen up to atmospheric pressure, and the 
heat simultaneously developed represented the true heat of occlusion of 
this quantity of oxygen. The results thus obtained were in close 
agreement with others obtained by an indirect method, and, as a mean, 
the value found was 11:0 Cal. per gram of oxygen occluded. This 
number is almost identical with that given by Thomsen for the heat 
of formation of platinous hydroxide ; this suggests the possibility 
that the two phenomena may be identical, the water necessary being 
present in platinum black dried in a vacuum. A. L. 


Occlusion of Hydrogen and Oxygen by Palladium. By 
Lupwie Monp, WiLL1aM Ramsay, and Jonn Suretps (Proc. Roy. Soc., 
1897, 62, 290—293. Compare preceding abstract).—Palladium black, 
prepared in the same way as platinum black, contains 1°65 per cent. 
of oxygen, or, taking the density of palladium black as 12°0, 138 
volumes of oxygen. Unlike the oxygen in platinum black, however, 
it cannot be removed at a dull red heat in a vacuum, but must be 
removed by ignition in a stream of hydrogen. Palladium black, dried 
at 100°, contains 0°72 per cent. of water, and assuming that the oxygen 
exists as PdO, the composition of the substance is Pd=86°59; 
PdO = 12°69 ; H,O=0°72 per cent. 

Palladium black absorbs oxygen when heated in it, at least up toa 
red heat, and yields a brownish-black substance which does not lose 
its oxygen at a red heat in a vacuum ; the amount absorbed is nearly 
1000 volumes, or about three-fourths of that required for the complete 
formation of the oxide PdO. 

Palladium black was found to absorb over 1000 volumes of hydro- 
gen, of which only 873 are occluded, the rest having formed water 
with the oxygen originally present. About 92 per cent. of the occluded 
gas was slowly pumped off at the ordinary temperature, and most of 
the remainder at 444°. Increase of the pressure of the hydrogen from 
1 atmosphere to 4°6 had no influence on the quantity absorbed at 
the ordinary temperature. The pure palladium sponge remaining 
after the foregoing experiment occluded 852 volumes of hydrogen, and 
of this 98 per cent. was extracted in a vacuum at the ordinary 
tem perature. ; 

New palladium foil refused to occlude hydrogen after ignition in 
the gas, and even after repeated charging and discharging with the 
gas electrolytically. After powerful ignition on the blowpipe flame, 
however, when it was probably alternately oxidised and deoxidised, it 
was finally induced to absorb hydrogen to the extent of 846 volumes, 
or about the same amount as the black or sponge. The hydrogen thus 
occluded is slowly given off in a vacuum at the ordinary temperature, 
and rapidly and_almost completely at 100°. 

The heat of occlusion of hydrogen by palladium black was measured 
in nearly the same way as in the case of platinum black (see preceding 
abstract). Favre’s statement that the heat of occlusion remains con- 
stant for different fractions of hydrogen was confirmed, and it was 


MINERALOGICAL CHEMISTRY. 601 


found that + 46-4 Cal. was developed per gram of hydrogen occluded, 
or if the work done by the atmosphere be allowed for, the value 
becomes 43°7 Cal. 

The heat developed per gram of oxygen absorbed was also deter- 
mined in an indirect manner and found to be +11'2 Cal. This number, 
referred to 16 grams of oxygen, is intermediate between the values 
found by Thomsen for the heat of formation of palladious and palladic 
hydroxides, and may be consistent with the formation of either or both 
of these substances ; this fact, taken in conjunction with the similar 
results obtained in the case of platinum black, favours the view that 
the occlusion of oxygen by palladium and platinum is a true oxidation 
phenomenon. 

From the investigation of the atomic ratio of palladium to hydrogen 
in the fully charged metal, the authors conclude that the amount of 
hydrogen absorbed is independent of the form of the metal, and that 
the atomic ratio varies between 1°37 and 1°47. 

Hoitsema has shown that Troost and Hautefeuille’s supposition, 
that a compound of the formula Pd,H is formed, is not warranted. 
The composition of fully charged palladium hydrogen corresponds 
closely with the formula Pd,H, suggested by Dewar, but is almost the 
only evidence in favour of the existence of such a definite chemical 
compound. 

The results do not favour the view that the heat of occlusion of a 
gas represents the heat of condensation or liquefaction, or of the heat 
of solidification or fusion. A. L. 


Mineralogical Chemistry. 


Mineral Intergrowths. By Arvip G. Hécpom (Bull. Geol. Inst. 
Univ. Upsala, 1898, 3, 433—453).—Cases of intergrowth of various 
minerals are described ; namely, of quartz and felspar, beryl and felspar, 
quartz and muscovite, quartz and tourmaline, quartz and calcite, 
leucite and mica. Only in a few cases is there any definite crystallo- 
graphic orientation of the two minerals with respect toeach other. In 
the case of leucite and mica (in lava from Frascati, near Rome), a large 
plate of bronze mica encloses numerous grains of leucite, the structure 
of the whole being pecilitic. The grains of leucite have sharp crystal 
outlines, but, under the microscope, they are seen to be built up of 
several differently orientated individuals with a stronger birefringence 
than ordinary leucite. Analysis of this pseudo-leucite gave, 

Loss on 

Si0,. Al,O; Fe,0, CaO. MgO. K,O. Na,O. ignition. Total. 

58°20 24:28 1:74 0-50 trace 11°32 0°93 2°85 99°82 
This differs from fresh leucite in containing considerably less potash, 
which has possibly been partly replaced by water. Tron is due to 
inclosed impurities. L. J. 8. 
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Native Lead and Copper from Franklin Furnace, New 
Jersey. By Warren M. Foor (Amer. J. Sci., 1898, [iv], 6, 187—188). 
—Small quantities of native lead have recently been found at Franklin 
Furnace, New Jersey, in association with native copper, garnet, 
axinite, &c., and also with reeblingite (Abstr., 1897, ii, 563) and 
another silicate containing lead. This association of native lead with 
silicates of lead is well known from Sweden. L. J. 8. 


Constitution of Arsenopyrite [= Mispickel]. By F. W. Starke, 
H. L. SHocx, and Epear F. Smirn (J. Amer. Chem. Soc., 1897, 19, 
948—952. Compare Abstr., 1895, ii, 17, 316).—Mispickel (FeAsS) has 
been considered as iron sulphide (FeS,) with the sulphur partly re- 
placed by As”, or as iron arsenide (FeAs,) containing 8S”. In 
attempting to determine the true constitution of the mineral, the 
following experiments were made. 

When heated in hydrogen, all the sulphur is expelled as hydrogen 
sulphide, whilst the iron and practically all the arsenic remain; this 
indicates that the sulphur is less intimately combined with the iron 
than is the arsenic, Pyrites and marcasite lose half their sulphur 
when heated in hydrogen. ’ 

Heating with ammonium chloride in nitrogen, and dissolving in 
water, gave indications of the presence of much ferrous, but only 
a little ferric, iron. ; 

Heating with copper sulphate solution in sealed tubes and titrating 
with permanganate showed the presence of much ferrous iron and 
arsenious acid. 

Heating in a current of dry hydrogen bromide showed the presence 
of about 28 per cent. of ferrous iron, and in dry hydrogen chloride of 
30°86, 30°55, 30°16 per cent. Since there is 34°35 per cent. of iron in 
mispickel, this leaves about 4 per cent. for ferric iron. 

The formula of mispickel is therefore given provisionally as 
14Fe”As’'S,2Fe”As’’S. Experiments to determine the molecular 
weight by observing the influence of mispickel on the solidification 
point of alloys were without result. No differences in the specific 
heat and electrical conductivity of pyrites and marcasite respectively 
could be detected. L. J. §. 


[Magnetite and Pyrrhotite]. By G. Nyirepy (Zeit. Kryst. Min., 
1898, 30, 184; from Frtesité az erd. Muzeum egyl. orv.-term.-tud. 
szakosztdlyabél., 1896, 21, 123—128, 29—31. Compare Abstr., 1896, 
ii, 657). I. mean for massive magnetite from Vasko ; sp. gr. 4°696. 


II. Pyrrhotite from Borév; III. from 0-Radna; IV. from Oravicza. 


SiO,. Fe. O. S. Total. 

[.- 573 68°10 25°93 —- 99°75 

II. 4°42 57°68 — 37°66 99°76 

III. 4:92 57°30 — 37°42 99°64 

1V. 7°25 55°92 — 36°48 99°65 
L. J.S. 


Krennerite from Cripple Creek, Colorado. By ALBERT H. 
CuEstER (Amer. J. Sci., 1898, [iv], 5, 375—377).—The rare mineral 
krennerite has previously only been known from Nagyag; it is now 
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described as bright crystals, associated with quartz and pyrites, from 
the Independence mine at Cripple Creek. The colour is pale yellowish- 
bronze, but on the perfect basal cleavage it is tin-white. The mineral 
is very brittle; H=2°5. When heated, it decrepitates. Measure- 
ments of the orthorhombic crystals are given by 8. L. Penfield. 
Analysis of crystals by W. 8S. Myers gave results agreeing with the 
formula AuTe,. 


Au. Ag. Fe,Os. Insol. Te. Total. 
43°33 0°45 trace 1:21 [55°01] 100-00 


This composition is very close to that of the calaverite from Cripple 
Creek analysed by Hillebrand, and determined by Penfield to be 
possibly anorthic (Abstr., 1896, ii, 31). There therefore seems to be 
three tellurides of gold and silver with the formula (Au,Ag)Te,, 
namely, the orthorhombic krennerite, the monosymmetric sylvanite, 
and the anorthic (?) calaverite, although the last two may possibly 
be identical, only differing in the amount of silver present. 

L. J. 8. 


A New Copper Antimonide. By Cart Hiawatscu (Ber. Akad. 
Wien, 1895, 104, i, 275—296).—A crystallised product obtained in the 
process of smelting tetrahedrite at Brixlegg, Tyrol, is described. After 
deducting about 10 per cent. of metallic lead, which is enclosed in the 
crystal plates, analysis gave the formula Cu,Sb. The crystals are ortho- 
rhombic ; they are very brittle, and have a violet colour with metallic 
lustre ; sp. gr.=8°389. The same kind of crystals, but with the 
formula Cu,Sb,, are obtained by melting together copper and anti- 
mony ; the difference in composition may be due to the presence of 
metallic antimony in the latter crystals, or the composition may vary 
without affecting the crystalline form, as in dyscrasite. ‘ 

L J.S. 


Nickeliferous Opal from Tamworth, New South Wales. 
By Donatp A. Porter (Proc. Roy. Soc. N.S.W., 1898 [for 1897], 31, 
p. xxviii).—Green opal occurs with pinkish chalcedony as thin veins 
in serpentine in the “ Never-never” ranges, near Tamworth, 
Co. Inglis, N.S.W. It is translucent to opaque, and ofa pale to deep 
apple-green colour. The darker coloured material gives a strong nickel 
reaction. L. J. 8. 


Origin of Corundum in North Carolina. By Juuius H. Pratt 
(Amer. J. Sci., 1898, [iv], 6, 49—65).—Although the corundum of the 
extensive deposits in North Carolina is rarely found actually in the 
peridotites (dunite) and serpentines, which are intrusive in the gneiss, 
the author deduces from field evidence that these peridotites are the 
mother rock of the corundum. That corundum is capable of crystal- 
lising from such a magma, and so can be of igneous origin, has been 
shown by Morozewicz and by Lagorio (Abstr., 1895, ii, 275 and aa 

L. J. 8. 


Minerals of the Island San Pietro, Sardinia. By SoLimann 
Bertouio (Zett. Kryst. Min., 1898, 30, 201—202 ; from Boll. R. Com. 
Geol. Italia, 1896, 27, 405—421).—The principal minerals of this 


SS ee ee ee 


604 ABSTRACTS OF CHEMICAL PAPERS. 


locality are felspar (anorthoclase, oligoclase, labradorite), quartz, 
opal, tridymite, amphibole (arfvedsonite), barytes, and pyrolusite (com- 
pare this vol., ii, 81). Analysis of non-crystalline pyrolusite gave, 
Comb. Loss. 
MnO,. MnO. Fe,05. Al,05. CaO. MgO. P,O, SiO, SO, H,O. at 100°. Total. 
36°0 40 150 5°0 10 20 O04 O91 O1 63 20°5 99°4 
It appears to have been deposited from spring-water containing 
manganese carbonate in solution. L. J. 8. 


Ktypeite, a New Form of Calcium Carbonate. By ALFRED 
Lacroix (Compt. rend., 1898, 126, 602— 605).—The pisolites formed in 
the hot springs of Carlsbad (Bohemia) and Hamman-Meskoutine (Con- 
stantine), are usually considered to consist of aragonite, but the author 
finds that the optical characters agree with neither those of aragonite 
nor of calcite. Thin sections show, in parallel polarised light, a 
distorted, black cross, and portions which are dark between crossed 
nicols give a positive black cross in convergent light ; in the material 
from Hamman-Meskoutine the apparent angle of the optic axes is 50°. 
The birefringence, about 0:020,is much less thanin the optically negative 
calcite and aragonite, and consequently bright polarisation colours are 
seen. When heated to low redness, the pisolites violently decrepi- 
tate, and detached scales are then observed to be partly transformed into 
calcite. If a ball be first cracked and gently heated for some time, it 
becomes completely transformed into calcite without breaking up. The 
sp. gr., 2°58—2°70, varies, possibly owing to enclosed cryptocrystalline 
aragonite and to porosity, but is always less than that of calcite (2°72) 
[previous observers have found it to be near that of aragonite (2°93)}. 
The violent decrepitation, on accountof which the namektypeite is given, 
shows that the pisolites must be in a state of considerable strain, and 
this may possibly explain the optical anomalies observed. 

L. J. S. 


Aurichalcite from Tuscany. By Giovanni D’Acutarp1 (Jahrb. 
f. Min., 1898, i, Ref., 439 ; from Atti Soc. Toscana Sci. Nat., 1897, 
Mem., 16, 15 pp.).—The small crystals obtained on crushing a crystal- 
line mass of aurichalcite from Campligia Marittima, are shown by 
microscopical examination to be monosymmetric, with 6 :c=1:1°6574 ; 
B=84° 15’. There is a distinct cleavage parallel to (100) ; the optical 
characters, so far as determined, are given. Aurichalcite (so-called 
‘“‘ buratite”’), from Valdaspra, gave the same results ; this has sp. gr. 
= 3'00—3:02, and gave, on analysis, 


H,O. CO, ZnO. CuO. CaO. FeO; Al,O;. Insol. Total. 
9°61 15°71 52°51 18°80 0°45 1:34 trace 2°01 100°43 


Formula, 2(Zn,Cu)CO,,3(Zn,Cu)(OH),, with Cu: Zn =2:5. 
L. J.8. 


Apatite in Granulitic Enclosures in the Puyde Dome. By A. 
GoNNARD and ADELPHE (Compt. rend., 1898, 126, 1532—1534).— 
Enclosures of apatite in voleanic rocks are comparatively rare, but 
the authors have found chocolate-coloured, hexagonal prisms of this 
mineral 3 mm. broad and 12 mm. long in a deep brown quartzose 
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mass, and in nodules of an altered white felspar at Chuquet-Genestoux 
in the Puy de Déme. Several of the crystals are traversed by a small, 
central cylindrical canal, possibly filled originally with muscovite 
that has since disappeared. The apatite contains somewhat consider- 
able quantities of iron, doubtless derived from the volcanic rocks in 
which it occurs. C. H. B. 


[Ferric Sulphate from Minnesota]. By Caries P. BERKEY 
(Amer. Geologist, 1898, 21, 153).—In a paper on the geology of St. 
Croix Dalles, the following analysis, by H. A. Webber, is given of 
greenish-yellow, rather compact, globular masses, which are abundantly 
formed as an efflorescence on exposed pyritiferous shales at Taylor’s 


Falls. 
Organic 
SiO,. FeO; Al,O; K,0. Na,O. CaO. matter. Total. 


12°946 22° 828 4141 1-844 4:659 2-210 32 300 17: 340 trace 98:968 


As shown by the presence of silica, the substance is apparently a 
mixture. L. JS. 


Orthoclase as Gangue Mineral in a Fissure Vein. By 
Wapemar LinpGReN (Amer. J. Sci., 1898, [iv], 5, 418—420).— 
Felspars as a gangue material in ordinary fissure veins are not 
common ; there are several recorded occurrences of orthoclase and 
albite in gold-quartz and other veins, but anorthite and soda-lime 
felspars are very rare. A vein on Florida Mountain, in the Silver 
City mining district of southern Idaho, contains pyrites, copper 
pyrites, and argentite, with a gangue of quartz and orthoclase. The 
vein is richest in orthoclase where it traverses granite, there is less 
where it intersects rhyolite, and none where it intersects basalt. The 
orthoclase occurs as large, irregular, milk-white grains intergrown with 
vein-quartz, and enclosing pyrites and argentite, or as crystals coating 
quartz and lining crevices in the altered granite adjoining the vein. 
The crystals are of the adularia habit with the forms m{110} and 
x{101}. Analysis of a crystal by Hillebrand gave, 


Si0,. Al,03. K,0. Na,0. Undet. Total. Sp. gr. 

66°28 17°93 15°12 0°25 0°42 100-00 2°54 
Orthoclase has been formed artificially in the wet way, and this 
supports the idea that the vein orthoclase has been formed by aqueous 
deposition. Why it is not of more common occurrence may possibly 
be due to the frequent presence of carbonated thermal waters in mineral 


veins. L. J. 8. 


Rhodolite, a New Variety of Garnet. By Witiiam E. Hippen 
and Junius H. ,Pratr (Amer. J. Sci., 1898, [iv], 5, 294—296).—A 
“rose garnet,” named rhodolite on account of its rose-red or rhodo- 
dendron-red colour, occurs as rolled pebbles in the gravels of a brook 
called Mason’s Branch, in Macon Co., North Carolina. Associated 
with it are quartz (rarely pseudomorphous rhombic dodecahedra), 
pyrope, corundum of various colours, spinel, bronzite, cordierite, 
kyanite, fibrolite, hornblende, staurolite, rutile, ilmenite, chromite, 
monazite, zircon, gold, and sperrylite. This garnet is unusually free 
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from internal flaws and inclusions, and forms a fine gem-stone which 
in brilliancy resembles the green demantoid from the Urals. Sp. gr. 
= 3'837 ; analysis gave, | 
Si0.. Al,O; FeO, —*FeO. MgO. CaO. Total. 
41°59 23°13 1-90 15°55 17°23 0°92 100°32 


This agrees closely with the formula 2Mg,A1,(SiO,),,Fe,Al, (S100) ; 
that is, two molecules of pyrope with one of almandine. L.J.8 


Epidote, &c., from Oulx. By Lurer Cotomsa (Zeit. Kryst. Min., 
1898, 30, 203—204; from Atti R. Accad. Sci. Torino, 1891, 26, 
811—826).—LZpidote.—The larger crystals are dark olive-green, opaque, 
and deeply striated, whilst the smaller are light in colour, transparent, 
and with smooth faces. A list of the observed crystal forms is given. 
I is the mean of two analyses ; the formula, 

H,O, Fe,0,,2A1,0,,43Ca0,658i0,, 
indicates that the material was not pure. 

Actinolite.—Analysis of pure material gave the results under II. 
With this amphibole is mixed a brownish-yellow mineral which gave 
analysis III ; it appears to be a decomposition product of epidote and 
amphibole. 

Albite.—This is often green, owing to enclosed epidote. IV is the 
mean of two analyses. A crystallographic description is given. 

Loss on 


SiO, Al,0; FeO; FeO. CaO. MgO. ignition. Total. 
87°48 20°39 15° rs 23°99 0°48 1°89 99°53 


iy 
II. 54°65 0°47 10°37 16°13 18°68 — 100°30 


ce aed 
III. 46°17 8°03 10°51 22°63 12°92 Na,O K,O 100°26 
IV. 67°66 17°03 0°75 _ 3°79 014 916 0°85 99°38 


Calcite, quartz, hematite, and pyrites are also described from this 
locality, which is situated in the upper valley of the Dora Riparia, 
Piedmont. L. J. S. 


Anthophyllite, Enstatite, and Emerald from North Carolina. 
By Juxius H. Prarr (Amer. J. Sci., 1898, [iv], 5, 429—432).—Antho- 
phyllite.—Boulders found on the surface of an outcrop of dunite near 
Bakersville, in Mitchell Co., North Carolina, contain prismatic crystals 
of anthophyllite embedded in penninite ; the least altered are trans- 
parent, and pale clove-brown to flesh-red in colour, and show the forms 
{110} and {010}; analysis I. Fibrous anthophyllite also occurs at 
Corundum Hill, in Macon Co., but that described by Penfield (Abstr., 
1891, 529) as being from this locality is probably from Bakersville. 

Enstatite.—The enstatite from Corundum Hill, in Macon Co., which 
is commonly called anthophyllite, occurs as a tough rock, continuous 
. with the dunite, composed of a mass of interlocking, bladed, greyish 
crystals. Analysis II shows it to be impure, and to be composed of 
enstatite, 44°5 ; serpentine, 35; and tale, 20°5 per cent. 

Enstatite (Bronzite).—A_ bronzite-diopside rock (websterite) occurs 
in the midst of dunite near Webster, in Jackson Co. The bronzite 
has a resinous-brown colour with a bronze-like lustre, and the in- 
terlocking crystals form a very tough rock. Analysis III gives 
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the formula (Mg,Fe)O,SiO,, with Mg:Fe=7:1 (Anal. I—III by 
Baskerville). 


SiO,. Al,0;. Cr,0;. FeO. MnO. MgO. CaO. 4H,0. Total. 

I. 56°40 1°15 —_— 11°40 -- 28°68 0°50 1°63 99°76 
II. 51°64 0°12 _ 9°28 0°56 31°93 0°45 5°45 99°43 
III. 53°62 0°97 0°50 9°06 — 33°53 1°75 0 19 99°62 


Beryl (Emerald).—Beryl is common in granite veins, but the 
emerald-green variety is rare ; the latter is found in a pegmatite vein, 
composed of quartz and albite with accessory tourmaline and garnet, 
in the gneisses and schists of Mitchell Co. L. J. 8. 


Clinohedrite: A New Mineral from Franklin, New Jersey. 
By Samuer L. Penrretp and H. W. Foote (Amer. J. Sci., 1898, [iv }, 
5, 289—293).—The new mineral is from the Trotter Mine at Franklin, 
New Jersey, where it is associated with willemite, garnet, phlogopite, 
axinite, and datolite. The monosymmetric crystals are interesting on 
account of their hemihedrism, there being a plane of symmetry, but 
no axis of symmetry (domatic class of Groth); owing to the 
absence of parallel faces (except 6 010), the crystals present a pecu- 
liar inclined-faced character, hence the name clinohedrite. a@:b:c= 
06826: 1 :0°3226; B=76° 4’. There is a perfect cleavage parallel to 
6(010). H=5°5; sp. gr.=3°33. The crystals are pyroelectric ; they 
are often transparent, and the colour varies from amythestine to 
nearly colourless or white. The optic axial plane and the obtuse 
bisectrix are perpendicular to 5(010); the birefringence is negative 


and not very strong. The mean of two analyses is 


SiO. ZnO. MnO. CaO. MgO. 4H,0O. (Fe,Al),O, Total. 
27°22 37°44 «Ss (0°50s«26'25 «Ss «007s 5G SsC«iDB:—SCt*=«‘é«éiOO'BD 


This agrees closely with H,ZnCaSiO,, or, as the water is not ex- 
pelled much below a faint red heat, SiO,(ZnOH)(CaOH). This formula 
is analogous to that of hemimorphite, H,Zn,SiO,, or aX fe 
[The name clinohedrite is preoccupied. | L. J.8 


Mineralogical Notes. By ©. H. Warren (Amer. J. Sci., 1898, 
[iv], 6, 116—124).—(1) Melanotekite from New Mexico.—This min- 
eral, previously only known from Sweden, has recently been found at 
Hillsboro, associated with cerussite and a brown, jasper-like material ; 
it has a dark-brown to almost black colour, and gives an ochre-yellow 
streak resembling that of limonite. Cavities are lined with minute 
orthorhombic crystals of prismatic habit; a : 6 : e=0°6338 : 1 : 0°9126. 
The mean of two very close analyses is, 


Si0,. PbO. Fe,03. X. H,0. Total. Sp. gr. 
15°49 55°56 27°51 0°82 0°68 100°06 5°854 


This agrees closely with the formula 2Fe,0,,3PbO,3Si0,, or, written 
as a basic salt of orthosilicic acid, (Fe, 0,)Pb,(SiO,) 9» the radicle, Fe,O, 
being hexavalent as in limonite, Fe,0, (OH),. The formula previously 
given for melanotekite is 2PbO, Fe,0,,28i0,, and for the isomorphous 
kentrolite, 2PbO,Mn,0,,2Si0,. The four earlier analyses of these two 
minerals show considerable variations, and three of them agree better 
with the new formula than with the old. 


608 ABSTRACTS OF CHEMICAL PAPERS. 


(2) Pseudomorphs after phenakite from Greenwood, Maine.—These 
are large, whitish crystals, up to 12 in. diam., and weighing 28 lbs., 
with rough, pitted surfaces ; they are of unusual habit, but measure- 
ments show the presence of the characteristic forms and symmetry of 
phenakite. In thin sections, they are seen to consist of quartz and a 
micaceous mineral, which, as seen from the following analysis, is pro- 
bably cookeite. 


Al,05. Fe,03 BeO. Li,O. NaO. KO. H,0. SiO, Total. 
19°30 0:54 Nil 068 1:17 067 5-53 [72-11] 100-00 


(3) Supposed pseudomorphs after topaz from Greenwood, Maine.— 
Hollow, prismatic shells of quartz, lined with small crystals of quartz 
and rounded prominences of cookeite, show the topaz forms m{110} 
and c{001}. 

(4) Crystallised Tupiolite from Topsham, Maine.—This occurs in 
the felspar quarries at Topsham as simple and twinned tetragonal 
crystals, 2 cm. diam. ; the twinned crystals have the same orthorhombic 
habit as recently described by Brégger (this vol., ii, 388). The high 
sp. gr., 7°66—7°87, of the crystals indicate that they are tapiolite 
(FeTa,O,) rather than mossite (FeNb,O,). Only a trace of manganese 
is present. 

(5) Crystallised Tantalite from Paris, Maine.—The crystals are ortho- 
rhombic, with forms corresponding to those of columbite (FeNb,0,), 
but the high sp. gr., 7°26, indicates that they are tantalite (FeTa,O,). 
It differs from the tantalites previously described in containing little 
or no manganese. 

(6) Cobaltiferous Calamine from Boleo, Lower California.—This 
occurs as small, crystalline particles, of a delicate pink colour, embedded 
in gypsum, and associated with atacamite ; sp. gr. =3°874. The mean 
of two analyses is, 


CO,. FeO. ZnO. CoO. MnO. MgO. CuO. Cl. 4H,0. Total. 
36°94 0°33 39°02 10°25 3:36 7:22 1°65 O11 1:29 100°17 


Deducting CuO, H,O, and Cl as atacamite, this gives the formula 
RCO,. L. J. 8. 


Hrionite, a New Zeolite. By Arruur S. Eak.e (Amer. J. Sci., 
1898, [iv ],6, 66—68, and Zeit. Kryst. Min., 1898, 30, 176—178).— 
This zeolite occurs in a rhyolite-tuff at Durkee, Oregon, as white tufts 
on opal, or as compactly matted fibres filling rock fissures. The very 
delicate threads, resembling fine, woolly hairs, are snow-white, and 
have a pearly lustre ; sometimes they are coated with a thin shell of 
white opal. The optical characters point to orthorhombic symmetry, 
there being an acute positive bisectrix parallel to the length of the 
. fibres. Sp. gr.=1'997. The mineral, when heated, emits an odour of 
burning, gives off water of alkaline reaction, and easily fuses toa clear, 
colourless glass. Over sulphuric acid, there is a loss of 6:95, at 110° 
of 7°68, and at 280° of 15°25 per cent., this being regained from moist 
air ; up to 400°, there is no further loss, the remainder going off only at 
a low, red heat. Alkaline water is still given off at 200°, but not at 
280°; the amount of ammonia in the mineral is 0°22 per cent. The 
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organic matter cannot be extracted by boiling water or acids. The 
fibres are soluble with great difficulty in hydrochloric acid, with 
separation of pulverulent silica. The mean of three analyses is, 


SiO, Al; CaO. MgO. K,0. a0. HO. Total. 
57°16 16°08 350 066 3°51 2:47 17°30 # 100°68 


Formula,6Si0,,A1,0,,(Ca,K,,Na,)O + 6H,O,or H,Si,Al,(Ca, K,,Na,)O,- 
+5H,O. This is the formula of stilbite, with lime largely replaced 
by alkalis ; the physical characters are, however, distinct from those 
of stilbite, and the new name, erionite, is given on account of the 
woolly nature. 

Opal occurs as large masses filling cavities in the tuff, and it some- 
times shows a rich play of colours; analysis of the more common 
milk-opal gave SiO,, 95°56 ; Al,O,, trace; H,O, 4°14 per v oe 

Barium-Heulandite and other Zeolites from Sardinia. By 
Domenico Lovisato (Jahrb. f. Min., 1898, i, Ref. 446-—447 ; from Rend. 
R. Accad. Lincei, 1897, 6, i, 260—264, and Riv. Min. Crist. Ital., 
1898, 18, 33—38).—Zeolites are of comparatively rare occurrence in 
Sardinia ; the volcanic rocks contain heulandite, stilbite, chabazite, 
and analcite, and the mineral veins, laumontite and harmotome. 
Cavities in hornblende-andesite at Cape Pula are encrusted with a pale 
rose-coloured, transparent heulandite ; the crystals show the forms 
{110}, {100}, {001}; sp. gr. =2°182 ; analysis gave, 

SiO,  Al,0s BaO. CaO. Na. H,0. Total. 

56°67 16°36 255 361 327 17:05 100°01 
This may, then, be called barium-heulandite. The same mineral also 
occurs in trachytic and andesitic rocks in the mountains of Monastir, 
but not in the basaltic rocks, which contain stilbite. Notes are added 


on the occurrence, &c., of the other zeolites mentioned above. 
L. J. 8. 


Epidote from Piedmont. By Giovanni Borris (Jahrb. f. Min., 
1898, i, Ref. 443 ; from Atti R. Accad. Sci. Torino, 1897, 32, 670—680, 
and Riv. Min. Crist. Jtal., 1898, 20, 65—76).—At the junction of the 
green schists and the serpentine schists of the Comba diCompare Robert, 
near Avigliana in the Piedmontese Alps, there is found here and there 
a crystalline aggregate of epidote, chlorite, sphene, and garnet. On the 
walls of calcite veins are good crystals of epidote, garnet, and diopside ; 
crystallographic descriptions are given of these minerals. The epidote 
gave 2Vx,=76°1’, p>v, &. (compare Abstr., 1896, ii, 371) ; 
sp. gr.=3°462. Analysis gave, 

SiO,  Al,Qs FeO, FeO. CaO. MgO. 4H,0. Total. 
37°73 =21:11 16°22 032 22°55 trace 1°98 99°91 


Formula, H,0,4Ca0,2A1,0,, Fe,0,,6Si0,,. L, J. 8. 


Minerals of a Volcanic Vent in the Puy de Déme. By ALFRED 
Lacroix and Pau Gautier (Compt. rend., 1898, 126, 1529—1532).— 
The authors describe in detail the minerals, and more particularly the 
crystallised silicates, found in an ancient volcanic vent at Royat, in 
the Puy de Déme. The projected matter consists of fine ashes and 
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porous, basaltic lapilli, enclosing large numbers of fragments of granite, 
arkose, orthoclase, and quartz, all more or less fused. The crystallised 
silicates are unusually abundant, doubtless owing to the action of the 
gases in the vent, and they include pyroxene in several varieties, 
biotite, augite, labradorite, andesine, and albite, or anorthite, together 
with specular hematite and magnetite. It is probable that they were 
formed by the action of the gases on granitic enclosures which had 
been fused to vesicular glasses. C. H. B. 


“Mineral Soap.” By Wicsur C. Knient (ELngineering and Mining 
Journal (New York), 1897, 63, 600—601).—In many parts of 
Wyoming, the Fort Benton (Cretaceous) shales contain a bed of pecu- 
liar clay, which is extensively worked at Rock Creek, Albany Co. 
It has an unctuous feel, and, on exposure, changes in colour from 
greenish-yellow to light cream. Sp. gr.=2°132. With it are asso- 
ciated thin bands of secondary gypsum and mirabilite. The extremes 


of four partial analyses, made on material from different counties, 
are, 


SiO,  Al,O, Fe,0, MgO. CaO. Na,0. 80,  4H,0. 
59°78 12°62 2°40 182 0°73 a 0°88 9°17 
65°24 1712 3°70 414 412 O20 153 #£16°26 


For this clay, the name taylorite is proposed [a name already in 
use}. L. J.8. 


Rocks and Minerals from California. By Henry W. Turner 
(Amer. J. Sci., 1898, [iv], 5, 421—428).—(1) A peculiar quartz- 
amphibole-diorite.—This occurs as a dyke-like streak in granite-diorite 
on the dividing ridge between Butte and Plumas counties ; it is a 
greyish-green rock of medium grain, composed of amphibole, plagio- 
clase (oligoclase or andesine), and quartz with accessory rutile, zircon, 
apatite, and magnetite, and secondary epidote, chlorite, and sericite. 
Analysis by Hillebrand is given under I (traces of Li,O and P.O, are 
also present). The abundant greyish-green amphibole occurs as short, 
idiomorphic needles enclosed in felspar and quartz; extinction 
angle, 23°. Analysis II, by Valentine, shows that it contains too 
much alumina to be called actinolite. 


Si0_ TiO. AlyOs. Fe03. FeO. MnO. NiO, CaO. SrO. BaO. MgO. Ke0. Na,O. H20. Total. 
I. 54°64 O61 12°09 1°81 5°03 O18 0°05 7°74 trace 0°05 11°86 101 235 2°56 100-01 
Il. 50°08 076 813 269 671 049 —11°21 Nil — 1631 0°46 1°22 1°40 99°46 


(2) A new amphibole-pyroxene rock from Mariposa Co.—'This 
occurs as small, probably intrusive, masses in slate, and consists of 
grains of original amphibole and augite with a little quartz and some 
pyrrhotite. Large phenocrysts of amphibole enclose grains of augite, 
pyrrhotite, and amphibole similar to those in the ground-mass. 

(3) A quartz-alunite rock.—Three sharp buttes called Tres Cerritos, 
in Mariposa Co., are composed of augite-porphyrite-tuffs and clay-slate 
which have been subjected to solfataric action. Most of the altered rocks 
are light brown, highly siliceous, and resemble quartzite in appearance ; 
under the microscope, they are seen to consist of quartz with a mineral 
which is shown, by the following analysis, made by Valentine on 
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material separated by a heavy liquid, to be alunite; sp. gr. = 2°78 ; 
also traces of MgO and P,0O,, 


SiO, TiO, Al,Os. FeO; CaO. K,0. Na,O. H,0.. SO, Total. 
2°64 0:40 38:05 023 055 4:48 2°78 11°92 3850 99°55 


(4) Zircons from gravels.—Small crystals of zircon have been 
isolated from the heavy sands obtained in the gravel washings at 
Eagle Gulch, Plumas Co. 

(5) Molybdenite.—Three new occurrences are noted. 

(6) Tellurium, selenium, and nickel in gold ores.—Tellurium has 
long been known to occur in various Californian gold ores; new 
localities of such occurrences are here given. 

(7) Carbonaceous material in quartz.—Many veins in the Gold 
Belt region of the Sierra Nevada are composed of a dark quartz con- 
taining very finely disseminated colouring matter. Eight grams of 
this quartz dissolved in hydrogen fluoride left several milligrams of 
carbonaceous residue. 

(8) Berthierite.—An ore containing iron, antimony, sulphur, &c., 
is recorded doubtfully as berthierite, but is more probably a mixture. 

L. J. S. 


Sélvsbergite and Tinguaite from Hssex Co., Mass. By 
Henry S. Wasuineton (Amer. J. Sci., 1898, [iv], 6, 176—187).— 
The igneous rocks of Essex Co., Massachusetts, are analogous to 
those of the Christiania region described by Briégger. Glaucophane- 
sdlvsbergite, occurring as dykes in granite at Cape Ann, is a dark, 
fine-grained rock of sp. gr.=2°703. Under the microscope, it is seen 
to be holocrystalline with microgranitic structure, and to be composed of 
glaucophane-riebeckite (24°4 per cent., as calculated from the analysis 
I of the rock), albite (39:0), orthoclase (29°8), quartz (4°3), with 
accessory sphene, cordierite, and apatite. The hornblende is strongly 
pleochroic, and has an extinction angle of 4—7°; as calculated from 
the rock analysis, it is a mixture of ferrous-glaucophane and riebeckite 
in the ratio of 3:2. 

From analysis II, of soda-granite from Quincy, Mass., is calcu- 
lated the following mineralogical composition : riebeckite-glaucophane 
(Rb,G1, = 14°3 per cent.), albite (27°7), orthoclase (27:2), quartz (30-2). 
This is compared with Brégger’s grorudite from Norway. 

Analcite-tinguite, occurring as dykes in granite near Manchester, 
is a dark, very compact rock of sp. gr. =2°474. Needles and grains 
of wgirite (10°2 per cent., as calculated from analysis IIL of the rock) 
and phenocrysts of felspar (albite, 20°9 ; orthoclase, 17-3) lie in a clear, 
colourless ground of analcite (37:4) and nephelite (10-9). Dilute 
hydrochloric acid dissolves 49°24 per cent. of the rock. 


Si0,. TiO, Al,03. Fe,03. FeO. MnO. MgO. CaO. Na,O. K,0. H,0. P,0;. Total. 
. 64°28 0°50 15°97 2°91 3°18 trace 0°03 0°85 7°28 5°07 0°20 0°08 100°33 
73°93 0°18 12°29 -2°91 1°55 trace 0°04 0°31 4°66 4°68 0-41 — 100°91 


56°75 0°30 20°69 3°52 0°59 trace 0°11 0°3711°45 2°90 3°22 28} 99°92 
SO, trace, Cl 0°28 


L, J. 8, 
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Weathering of Diabase in Virginia. By Tuomas L. Warson 
(Amer. Geologist, 1898, 22, 85—101. Compare Abstr., 1897, ii, 107), 
—Olivine-diabase occurs as dykes intersecting the crystalline schists 
near Chatham, Pittsylvania Co., Virginia ; it shows various stages of 
decay, and the final product is a tough, bright red clay with embedded 
boulders. The large-pleochroic crystals of augite extracted from the 
fresh rock gave analysis I; angle of optical extinction, ¢:c=47°; 
sp. gr. = 3°232 ; it encloses some magnetite. The felspar (labradorite) 
gave II; after deducting magnesium and iron (due to enclosures of 
magnetite and augite) this gives Ab,An,; the angle of optical extinc- 
tion on (010) is 22°; sp. gr.=2°697. The bulk analysis of the fresh 
rock is given under II] ; sp. gr.=3°026. The partially weathered rock 
gave IV ; here, as shown by microscopical examination, the olivine has 
been altered. As shown by this analysis, practically the only change is 
a slight hydration, and loss of magnesia. The completely weathered 
product gave V. 

Iron as 
SiO,, Al,O, FeO; CaO. MgO. Na,O. K,O. H,0. Total. 
. 4883 441 10°01 2051 1711 — — — _ = 100°87 
. 49°65 2449 5°98 11:02 4:31 [455] —  — _ 10000 
. 45°73 13°48 11°60 9:92 15°40 3:24 047 0°94 100°78 
. 47°87 1443 11°55 1045 1058 3°47 0°61 1:82 100-78 
37°09 13:19 35°69 0-41 O57 1:75 0:33 11°83 100-86 
12°78 9:10 875 4:37 8°65 not det. 0°94 44°59 
IVa. notdet.10°993 583 449 428 O91 0°45 1:82 28°71 
Va. 12°72 822 28:25 0:02 020 1:00 0:20 11°83 62°44 


Calculating from IIT and V, on the assumption that the ferric oxide 
has remained constant in amount, it is seen that there has been a 
total loss of 70°31 per cent. of the original material, and that 73°64 
per cent. of the original silica, 68°19 of the alumina, and most of the 
lime, magnesia, and alkalis have been removed. 

The analyses of the portions of the fresh rock, partially altered 
rock, and completely decomposed material, which are soluble in half- 
normal hydrochloric acid and in sodium carbonate solution, are given 
under IIIa, IVa, and Va respectively. The three samples of material 
were digested with hydrochloric acid of different strengths, and the 
several analyses of the soluble portions show slightly varying results. 
Experiments show that the acid acts on the various minerals in the 
same order as do the processes of weathering, the olivine being 
attacked first, and the augite and magnetite last. L. J. 8. 


Meteorite from Toubil, Gov. Yeniseisk. By A. KHLaponin 
(Verh. russ.-kais. min. Ges., 1898, 35, 233—241).—This meteorite was 
found in 1891, in the placers of the stream Toubil, dist. Atchinsk, 

_gov. Yeniseisk, Siberia, and about 265 miles from Krasnoiarsk ; it 
weighs 21,962 grams, and measures 23 x 17°8 x 1l em. Etched surfaces 
show well-marked, triangular Widmanstiatten figures. The hydrochloric 
acid residue consists of black, carbonaceous matter, gelatinous silica, 
and needles of rhabdite. Analysis of the last (on 17 mg.) gave, 

Fe. Ni(andtraceCo).  P. Total. 
53°53 34°12 9°41 97°06, 
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This gives the formula Fe,Ni,P, whilst the usual formula for rhab- 
dite is (Fe,Ni,Co),P. The bulk mer of the meteorite is, 
Fe. Ni. Co. Ca. Si0,. Mn. As. 
95183 3 = 0140 0° a 0: “083 0:075 0-090 0-019 


C. S. Rhabdite. Total. 
0-038 0°120 0-093 Nil 0°425 99-806. 


Assuming the silica, magnesium, and calcium tc be present as monti- 
cellite, there is still an excess of calcium to be accounted for. The 
oxygen shown above probably represents rust. L. J. 8. 


Jerome (Kansas) Meteorite. By Henry 8. Wasnineton (Amer. 
J. Sci., 1898, [iv ],5, 447—454).—This stone was found in 1894 on the 
Smoky Hill River, about 15 miles east of Jerome, in Gove Co., Kansas. 
The largest piece weighs 62 lbs., and measures 12x 9x10 in., the 
smaller pieces weigh altogether 341bs. The surfaceis covered with a thin, 
dark-brown crust, and is somewhat weathered. The structure is fine- 
grained and compact. Sp. gr. = 3°466. Under the microscope are seen nu- 
merous chondrules of bronzite and of olivine, with fragmentary crystals 
of olivine, bronzite, and a little pyroxene, in a rather brecciated ground- 
mass of the same minerals, together with some interstitial matter, which 
seems to be glass; there are a few fragments of plagioclase, but no troilite 
was seen. Nickel-iron is present as small, angular masses partly altered 
to limonite.. For the separation of the metallic iron, Eggertz’s iodine 
method was used, but a good method is wanted for the determination 
of iron, ferrous oxide, and ferric oxide, and of nickel and nickelous 


oxide, &. ; some suggestions are given in the paper. Analysis of the 
nickel-iron gave, 


Fe. Ni. Co. Cu. Total. 

89°69 10°01 0°32 not det. 100-00 
From the analyses of the portions soluble and insoluble in hydro- 
chloric acid, the bulk analysis and the following mineralogical com- 
position of the stone are calculated. Nickel-iron, 4°3; troilite, 5-2; 
chromite, 0°9; schreibersite?, 0°8; olivine, 30°2; bronzite, 23°6; 
pyroxene, 5°0 ; oligoclase, 6°6 ; orthoclase, 1°6 ; limonite, 20°2; NiO, 

16 = 100-0. L. J. 8. 


San Angelo Meteorite. By H. L. Preston (Amer. J. Sci., 1898, 
[iv], 5, 269—272).—This iron was found in 1897 partially buried in 
the soil on the prairie called “ Lipan Flats,’ seven miles south of San 
Angelo, in Tom Green Co., Texas. It weighs 88 kilos. and measures 
51 x 29 x 14 cm. ; the surface shows large pittings and is much oxidised, 
whilst a broken surface shows a well-marked octahedral structure. On 
an etched surface, rhombic-shaped Widmanstiitten figures are sharp and 
distinct, and the so-called Laphamite lines are prominent. Troilite 
nodules are scarce. Small fissures, rarely filled with a substance re- 
sembling graphite, sometimes follow the lines of the Widmanstitten 
figures (compare this vol., ii, 343). Sp. gr. 7°7; analysis by Mariner 
and Hoskins gave, 

Fe. Ni. Co. Cu. P, 8. Mn. Si. Cc, Total. 
91°958 7°860 trace 0°040 0:099 0°032 trace 0°011 trace 100-000. 

L. J. 8. 

VOL. LXXLV. ii. 45 
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Mineral Water of the Royal Springs of S. Agnese at the 
Bagno of Romagna. By Arritio Purcorti and G. ANELLI. (Gazzetta, 
1898, 28, i, 349—355).—The mineral water of the Royal Springs of S. 
Agnese at the Bagno di Romagna issues at 40—43-7° and is credited 
with therapeutic properties ; it has the sp. gr. 1:00088 at 15°/4°, and 
10,000 grams contain the following dissolved constituents in grams. 


CaH,(CO,),...... 0°1735 0-00019 


Sid, 

CO, (free) 
Organic matter... 
O, at N.T.P....... 


N, 


Water of the Sacred Well at Mecca. By Maurits GreEsHorr 
(Rec. Trav. Chim., 1897, 16, 354—355).—The following table gives 
the results of analyses (expressed in grams per litre) made by Van 
Romburg in 1886, I. and by the author in 1896, II. 

Residue at 

180°. Cl. SOs. N,O;. CO, SiO, CaO. MgO. NaO. KO.  P,0;. 

«I, 3°165 0°556 0°395 0°725 0°317 0°047 0°412 0°152 0°578 0°272 traces. 

II. 3°592 0°663 0°412 0°464 0°486 0°052 0°515 0°157 0°916 0°224 traces, 
Sp. gr. I1=1°0025 at 18°. IIT=1°'0026 at 15°. 

J.J.8. 


Physiological Chemistry. 


Comparative Physiology of Digestion. I. Digestion of the 
Larva of Tenebrio Molitor (Meal-Worm). By WILHELM BIELER- 
MANN (Pfliiger’s Archiv., 1898, '72, 105—162).—The paper is mainly 
anatomical and histological. The most important chemical points 
noted are, (1) the presence in the epithelial cells of the mid-gut of a 
number of crystalline clumps, which are of proteid nature, and which 
function as ‘reserve material.’ (2) The existence of an acid reaction 
in the upper half of the mid-gut; this is independent of the food 
taken, and is also found in the fasting condition. The contents of the 
lower part of the intestine are alkaline ; this corresponds with anatom- 
ical differences in the cells of the lining epithelium. The acidity is 
due toacid phosphates. (3) The juice contains an energetic amylolytic 
enzyme, converting starch into dextrose, and an inverting enzyme, but 
no cellulose dissolving enzyme (cytase) was discovered. The course of 
proteolytic digestion closely resembles that by trypsin; tyrosine, but 
not leucine, crystals were separated out from the final products. Fats 
are split into fatty acids and glycerol; fat is not absorbed in the form 
of an emulsion. W. D. H. 
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Gastric Digestion of Caseinogen. By Franz ALEXANDER (Zeit. 
physiol. Chem., 1898, 25, 411—429).—The products of peptic digestion 
were separated by Pick’s method of fractional precipitation with 
ammonium sulphate. The results, on the whole, closely coincide with 
those he obtained with Witte’s peptone. The peptones obtained do not 
give Millon’s reaction. Some of the results appear to indicate that 
mixed with caseinogen is a small amount of an albuminate. 


W. D. H. 


Digestion of Caseinogen by Pancreatic Juice. By Uco Birri 
(Virchow’s Archiv., 1898, 152, 130—157).—Under favourable circum- 
stances, caseinogen is completely digested, about 4 per cent. of the 
weight of the proteid being removed as tyrosine. Casein-antipeptone 
has the percentage composition : C, 49°7; H, 7:2; N, 16:3; O, 25:2 ; 
S, 1:3; otherwise, it shows the properties and reactions of fibrin- 
antipeptone ; the proteoses also agree in their reactions with those 
obtained from fibrin. The phosphorus of the caseinogen is found in 
two forms in the products of digestion, namely, as phosphoric acid, 
and as a compound not precipitable by magnesia mixture. The 
amount of phosphoric acid increases with the duration of the digestion 
and the amount of ferment present. W. Dz. H. 


Behaviour of Proteids which contain Phosphorus, in Meta- 
bolism. By Franz Sreinirz (Pfliiger’s Archiv., 1898, '72, 75—104). 
—The. present experiments, made on dogs, were carried out in the 
usual way by analyses and comparison of the intake and output 
in urine and feces; the special point investigated, however, was 
whether proteids containing phosphorus lead to the laying down of 
phosphorus in the body. The proteids used were casein and vitellin ; 
in the case of vitellin, however, there was some doubt as to whether 
it was not mixed with lecithin. The phosphates passed in the urine 
are, of course, allowed for. The general result of the experiments is 
that a considerable proportion of the phosphorus is retained in the 
body ; the similar experiments previously made by Marcuse on casein 
led to the same result, but the proportion he found retained within 
the body was smaller. Relatively more nitrogen than phosphorus 
(compared to what is present in the casein given) is retained ; this 
proportion between nitrogen and phosphorus retained was smaller in 
the experiments in which vitellin was used, but greater than in those 
where nucleo-histon was employed. 

Control experiments were made with myosin, which was obtained 
almost free from phosphorus. Feeding with proteids containing phos- 
phorus appears to yield better results so far as the putting on of 
phosphorus is concerned, than feeding with phosphorus-free proteids 
plus inorganic phosphates. W. D. H. 


Metabolism during Thymus-feeding. By THEopor Coun (Zeit. 
physiol. Chem., 1898, 25, 507—510).—In the urine of dogs fed on 
calf’s thymus, a crystalline sediment is found, which, on examination, 
proved to be allantoin. This substance is believed to be the end-link 


45—2 
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in the series of products from nuclein ; possibly it arises from the 


oxidation of uric acid. In man, no such sediment was found. 
W. D. H. 


Physiological Relationships of Ammonia, and the Réle of 
the Liver in Metabolism. By Sercu Sauaskin (Zeit. physiol. Chem., 
1898, 25, 449—-491).—Arterial blood shows great constancy in the 
amount of ammonia in it. The blood of the portal vein contains 
large quantities during digestion (3°5 to 8°4 milligrams per 100 grams 
of blood) ; the blood of the hepatic vein contains about the same 
amount as arterial blood. The alimentary mucous membrane is richer 
in ammonia after a meal of meat than after one of bread and milk. 
The lymph during digestion contains less ammonia than arterial blood, 
whilst the other organs exhibit great variations in the amount they 
contain. Such observations lend support to the views of those physiol- 
ogists who believe in ammonia as a precursor of urea. In dogs 
with an Eck-Pawlow fistula, the ammonia in the blood, brain, and 
other organs goes up; the amount of urea falls, whilst that of am- 
monia increases in the urine. Ammonium carbamate is believed to be 
an important step in urea formation, but whether oxidising ferments 
play any important part in urea formation is left an open question ; 
it, however, appears evident that the liver is not the sole seat of the 
process. Some observations on pathological cases in man are recorded 
which bear out the conclusions arrived at by experiments on animals. 

W. D. H. 


Changes in the Blood after Removal of the Thyroid. By 
A. G. Levy (J. Pathol. and Bacteriol., 1898, 5, 316—330).—The experi- 
ments were made on dogs. 

There is reduction in the number of red corpuscles and of hemo- 
globin, but this is not very intense or constant ; the white corpuscles, 
on the other hand, are increased, but the numbers from day to day fluctu- 
ate considerably. The specific gravity of the blood always diminishes, 
and the percentage of fibrin is invariably increased. The total solids are 
lessened, and there appears to be an increase in some non-proteid con- 
stituent ; the proteids and total nitrogen are diminished. W. D. H. 


Absorption of Iron in Man. By G. Honiemann (Virchow's 
Archiv., 1898, 152, 191—192).—Hoffmann’s experiments on animals 
prove that absorption of inorganic preparations of iron takes place in 
the intestine. The present observations on a patient with a fistula in 
the lower ileum, and in whom the large intestine was thus rendered 
functionless, show, from examination of the intestinal contents during 
the administration of ferrwm citricum oxidatum, that Bunge’s hypo- 
thesis has no foundation, and that the alimentary canal, as far as the 
ileum has the power to absorb as much, is 0°33 gram of iron in two 
days. The urine only contained traces of iron. W. D. H. 


Iron in the Liver and Spleen. By J. Evererr Durron (/. 
Pathol. and Bacteriol., 1898, 5, 331—339).—Histo-chemical and macro- 
chemical examination of museum specimens of liver and spleen from 
two cases of malaria shows that there is an enormous increase of the 
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iron in these organs in that disease, produced by blood destruction. 
The following are the figures obtained compared with those obtained 
by Quincke in normal cases. 


Milligrams of iron per 100 grams of organs, 


5 Spleen. 
Healthy case, 1 253 . 
2 144 


Malarial en Fen a NG 1135 
2 1325 


W. D. iH. 


Phenylic Phosphates in the Animal Body. By WitHELm 
AUTENRIETH and ZoLTAn von Vamossy (Zeit. physiol. Chem., 1898, 25, 
440—448).—It is shown that the normal phenylic and chlorophenylic 
phosphates are so decomposed in the animal body that a decomposition 
product, a diphenylphosphoric acid of the common formula vee 
is formed. W. D.H 


The Urea-forming Ferment of the Liver. By Orro Loew: 
(Zeit. physiol. Chem., 1898, 25, 511—522).—Richet and others have 
stated that the ‘surviving’ liver and extracts of the organ are 
capable of transforming amido-acids into urea. It is difficult to con- 
sider that such an action, if it does occur, is a ferment action in the 
usual sense of that term. Attempts to repeat the experiments with 
glycocine failed, no urea being formed ; there is, however, a formation 
of a nitrogenous substance, the nature of which is uncertain, but 
which resembles urea in some of its characters. W. Dz. H. 


Formation of Animal Fat. By W. Lummert (Pfliiger’s Archiv., 
1898, '71, 176—208).—From the researches of others, it appears pro- 
bable that animals are not capable of building up fatty tissue from 
proteids ; the following experiments were made to determine the 
quantity and nature of the fat elaborated by animals from carbo- 
hydrates when fed solely on the latter and proteid matter deprived of 
fat. Each animal was starved until it had lost considerably in weight, 
in order to deprive the fat-cells of their contents, and was then fed on 
flesh, rice-starch, casein, and meat-extract. It was found that, although 
ducks and geese increased considerably in weight on this diet, hardly 
any adipose tissue was formed ; dogs, on the other hand, produced 
large quantities of fat, which, when examined according to the direc- 
tions given in Benedikt’s “ Analyse der Fette und Wachsarten,” 3rd 
edition, 1897, gave values showing that the fats formed consist of the 
triglycerides of palmitic, stearic, and oleic acids, mixed in similar pro- 
portions to those characterising other natural fats. Of special interest 
is the fact that in the fats elaborated from carbohydrates, neither 
hydroxy-fatty acids nor alcohols of the fatty series are present. 

In the liver, no fat formation appears to take place under the con- 
ditions of diet described ; the amount of fat corresponded with that 
present in dogs after long periods of starvation. The substances 
extracted by light petroleum from the dried liver of the dogs were 
found to constitute from 4°9—8-7 per cent. of its weight, and to con- 
tain from 23-3—34°9 per cent, of cholesterol ; the fat formed in the 
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region of the spleen and the kidneys also contains from 13—22 per 
cent. of cholesterol. 

The blood yielded from 0°9—1°15 per cent. of its weight of solid sub- 
stances soluble in light petroleum, and judging from the acetyl-number, 
these apparently contain from 54°9—61°3 per cent. of cholesterol ; it 
would appear that their amount is increased by a change from a pro- 
teid to a mixed proteid and carbohydrate diet, fat being excluded. 

W. A. D. 


Formation of Uric Acid. By J. Weiss (Zeit. physiol. Chem., 1898, 
25, 393— 397).—On the addition of certain fruits (cherries, grapes, &c.) 
to the author’s diet, the amount of uric acid in the urine diminishes, 
whilst that of hippuric acid (which normally is only present in traces) in- 
creases. Experiments were then made with the individual constituents 
of fruits, namely, potassium hydrogen tartrate, tannic acid, sugar, and 
quinic acid, but the last named substance was the only one which 
produced the rise of hippuric and fall of uric acid. Glycerol and lactic 
acid gave a negative result; the urine throughout was acid. 


W. D. H. 


Oxidation of the Stereoisomeric Tartaric Acids in the 
Animal Organism. By AtBert Brion (Zeit. physiol. Chem., 1898, 
25, 283—295).—Pohl (Arch. exp. Path. Pharm., 37, 411) has shown 
that tartaric acid is only partially oxidised in the organism of a dog 
or rabbit, whereas substances such as erythritol, succinic acid, and 
malic acid, which might be expected to give tartaric acid under the 
above conditions, are completely decomposed. 

The author has made a number of experiments on the oxidation of 
the isomeric tartaric acids in the organism of a dog, and finds that 
/-tartaric and mesotartaric acids are most completely oxidised, d-tartaric 
acid much less, and least of all racemic acid. It follows, therefore, 
that racemic acid is not split up into its components during its passage 
through the animal organism. A. W. 


Oxidation Changes produced by Animal Tissues. By 
WILHELM Spitzer (Pfluger’s Archiv., 1898, '71, 596-——603).—In con- 
tinuation of previous work, in which it has been shown that the 
oxidation changes produced by animal tissues and tissue extracts 
depend on the presence of nucleo-proteids (this vol., ii, 36), it is now 
shown that this is also true for the conversion of arsenious into arsenic 
acid. 

Hofmeister having advanced the opinion that urea can be formed 
by oxidation processes, the experiment of attempting to obtain urea 
by digestion of liver-extracts with various ammonium salts was made, 
but with negative results. W. D. H. 


. Composition of Fish, Crustacea, and Molluscs. By BaLLanp 

(Compt. rend., 1898, 126, 1728—1731).—The author has determined 
the moisture, nitrogen, fat, ash, and extractives in the uncooked flesh 
of 38 kinds of fish, &c.; the results may be compared with those 
obtained by Miss Williams (Trans., 1897, 649) in the analysis of cooked 
fish. It appears that those fish which contain the least amount of 
water are the richest in fat, whilst those containing the least fat are 
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the richest in nitrogen. Crustacea and molluscs contain, as a rule, 
both less nitrogen and less fat than fish. N. L. 


Composition of Colostrum. By Huco Tiemann (Zeit. physiol. 
Chem., 1898, 25, 363—392).—The colostrum of different cows differs 
in composition ; the specific gravity varies from 1°0299 to 1°0594, 
and diminishes with each milking ; the amount of dry residue varies 
from 12°83 to 32°93 per cent., but the greatest variation is in the 
amount of fat present. The nitrogenous constituents diminish, but 
the sugar increases, with successive milkings. The amount of true 
albumin is small ; the amount of caseinogen is about the same as in 
normal milk, or higher. The amount of globulin (probably combined 
with calcium) is from two to four times as much as that of caseinogen ; 
this globulin is not in solution but in suspension, and it coagulates at 
72°. It has the percentage composition, C, 49°83; H, 7:77; N, 
15°28; 8, 1:24; O, 25°88. Serum-globulin contains C, 52°71; H, 7:01 ; 
N, 15°85; S, 1:11; O, 23°32. W. Dz. H. 


Abnormal Milk. By: R. Greie Smita (J. Soc. Chem. Ind., 1894, 
13, 613—614).—Analyses are given of milk from two different cows, 
the cream of which could be converted into butter by simply stirring 
with a stick, without the use ofa churn. In both samples, the quantity of 
fat was slightly less than that calculated by Droop Richmond’s formula, 
although the butter produced had a normal composition. In the ash, 
there appeared to be a deficiency of potassium and an excess of calcium 
salts. The fat globules of both samples had an average diameter 
nearly double that of the globules of milk obtained from the Jersey 
cow, the maximum diameter being as great as 0-001 inch, The ab- 
normal properties of the milk are probably to be attributed to the 
size of the fat globules. W. A. D. 


Examination of Sheep’s Milk, with Special Regard to the 
East Friesland Breed. By Hermann Hucno (Bied. Centr., 1898, 
27, 391—392; from Landw. Jahrb., 1897, 26, 497).—Three East 
Friesland sheep, five, one, and two years old, gave about 205, 105, 
and 198 kilos. of milk ina year. ‘lhe average percentage composi- 
tion of the milk of the three sheep was as follows. 


Dry Milk- 
Sp. gr. matter. Fat. Proteids. sugar. Ash. 
E evcsebeut -« =1°0357 17°47 6°90 5°4] 4°35 0°81 
OP schetmasets 10379 16°79 6°09 5°44 4°47 0:97 
Ra ee 1:0374 16°45 5°70 5°33 4:55 0°87 


ge{ Senn 10319 1418 415 390 312 0-71 
Highest 1:0440 23-45 1080 893 542 1-12 


The fat and proteids are thus higher, the milk-sugar lower, than is 
the case with cows’ milk. The colostrum was rich in fat (7—9 per 
cent.) and proteids. Although the three sheep were selected as 
patterns, the yield of milk was much less than the amounts often 
stated to be obtained. After lambing, the sheep only weighed 
51‘5—56 kilograms, and gave only 3°15—3°45 kilograms of wool, 
which, however, was not of bad quality. 

Merino, Hampshire, and two other varieties of sheep, the milk of 
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which was examined, on a few days gave 40—80 kilos. of milk, 
reckoned on the whole period of lactation, containing 3-°0—4°5 per 
cent. of fat. N. H. J. M. 


Uric Acid Crystals. By Scurerper (Virchow’s Archiv., 1898, 153, 
147—151).—Ebstein stated that, after treating crystals of uric acid, 
or urinary gravel, with dilute alkali, the pigment is removed, and the 
remaining crystals retain their original form and power of double 
refraction. They give no proteid reaction. Moritz and Mendelssohn, 
on the other hand, allege that the crystals have a stroma or sub- 
stratum of proteid nature. 

The present research to reinvestigate the question, undertaken 
under Ebstein’s directions, confirms Moritz’s statement that, after 
dissolving out the uric acid with a solution of lysidine and tannic 
acid, a ‘shadow’ of the crystal remains behind, which is optically 
inactive. The same is true for uric acid crystals artificially crystal- 
lised from an albuminous liquid, After the uric acid is purified by 
repeated recrystallisations, this does not occur. The so-called ‘shadow,’ 
however, gave none of the proteid reactions. W. D. H. 


Physiological Action of Butyric and f#-Hydroxybutyric 
Acids. By WitHerm Srernserc (Virchow’s Archiv., 1898, 152, 
207—217).—Butyric acid injected intravenously in animals (cats) 
produces coma, but synthetically prepared B-hydroxybutyric acid does 
not produce this effect. This acid is optically inactive ; that found in 
diabetics is the optically active acid. This consideration, however, is 
believed not to militate against the conclusion drawn, namely, that 
diabetic coma is not due, as Minkowski considers, to B-hydroxybutyric 
acid ; the cause of the coma is stated to be a lessening of the alka- 
linity of the blood. W. D. H. 


The Poisonous Action of Urine. By Apo.tF Beck (Pfliiger’s 
Archiv., 1898, 71, 560—595).—The convulsions which follow the in- 
* jection of urine into the circulation are not due to its action on the 
cerebral cortex, for they arise also in animals in which the hemi- 
spheres have been removed. They are probably a symptom of 
dyspnea, which is produced by disordered circulation in the bulb. 

The principal action of urine is on the heart, which is paralysed ; 
the effect on the respiration is secondary to this. 

The toxic agents in the urine are its potassium salts, not ptomaines, 
as Bouchard thought. The antagonism between the urine of the day 
and night on which Bouchard lays so much stress in his theory on 
sleep does not exist. The toxic action of both varieties of urine is 
the same. W. Dz. H. 


The Experimental Production of “Amyloid” Disease. By 
N. Krawkorr (Virchow’s Archiv., 1898, 152, 397—398).—The failure 
of Lubarsch to produce amyloid degeneration artificially in animals is 
attributed to certain faults in the method he adopted. W. D. H. 
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Chemistry of Vegetable Physiology and Agriculture. 


Progress of Fermentation Chemistry during the Last De- 
cades. By Max Dexericx (Ber., 1898, 31, 1913—1925).—An his- 
torical lecture, tracing the course which has been followed by the 
chemistry of fermentation during recent years. M. O. F. 


Alcoholic Fermentation without Yeast Cells. By Hans 
ABELES (Ber., 1898, 31, 2261—2267. Compare this vol., ii, 127, 246, 
346, and 396).—The author discusses the results of Buchner’s experi- 
ments on the action of antiseptics, and strong solutions of sugar and 
glycerol on yeast extract, and the apparent differences noticed in the 
cease of living yeast cells. 

The amount of extract obtained from yeast, and the microscopic 
examination of the press cakes, indicate that not only the liquid por- 
tion, but also the protoplasmic contents of the cell are present in the 
expressed juice. The author accordingly compares the results of 
experiments on living yeast cells with those on yeast extract contain- 
ing the same percentage amount of cell-contents, and finds that the 
inhibiting action of sodium arsenite, chloroform, toluene, and ammo- 
nium fluoride is quite similar in both cases, Experiments made with 
strong solutions of cane-sugar and glycerol also indicate that, in mix- 
tures containing the same percentage amount of cell-contents, the 
effect of these agents on the activity of yeast extract is the same as 
that on emulsions of living yeast cells. The author, after discussing 
other arguments which are supposed to tell against the existence of 
living protoplasm in the extract, concludes that there is but little 
difference between the fermenting agents in the living cell and in the 
extract, and that the activity of the latter is best explained by assum- 
ing that it still contains living protoplasm. G. T. M. 


Production of Acid by Bacteria in Nutritive Media. By 
Wititam Hanna (J. Pathol. and Bacteriol., 1898, 5, 267—273).—The 
production of acid is used to distinguish between Bacterium coli and 
B. typhosus. In milk, the acid doubtless originates from lactose ; 
both the bacteria named above, however, produce acid. Acid produc- 
tion and curdling of the milk are not necessarily concomitants. In 
diluted serum to which carbohydrate is added, acid production may 
also occur. The amount of acidity may be determined by titration, 
and observations on a large number of micro-organisms are recorded. 
Of the carbohydrates used, lactose and dextrose appear to be most 
readily acted on, with the formation of acid. W. D. H. 


Microbiology of the Process of Nitrification. By Srrcer 
Winoorapsky (Centr. Bakt. Par., 1896, 2, ii, 415—428, and 449—458). 
—Burri and Stutzer isolated a nitrate organism which showed rela- 
tively luxuriant growth on broth and gelatin, but at the same time lost 
its nitrifying power. The author’s experiments, made with a pure 
cultivation obtained from Burri and Stutzer, showed that, besides the 
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nitrate organism, another, morphologically very similar, organism was 
present, which develops in organic solutions. The following conclusions 
are drawn. : 

The oxidation of nitrites to nitrates must at present be considered 
as a strictly specific function, incompatible with the property of decom- 
posing organic, especially highly nitrogenous, matter. This function is 
not labile, but is inseparable from the vitality of the microbe, the 
development of which is only possible in conjunction with the oxidation 
of nitrites, The divergent results of Burri and Stutzer arose from an 
experimental error, and a nitrate bacillus which thrives on gelatin is 
at present unknown. N. H. J. M. 


Denitrification. By G. Ampota and C. ULPIant (Gazzetta, 1898, 
28, i, 410—438).—The authors have succeeded in isolating two new 
denitrifying organisms ; one, Bact. denitrificans V, is obtained from 
earth, and the other, B. denitrificans VI, infects suitable media on 
exposure to the air. 

From the results obtained on cultivating these organisms and ex- 
amining the products of their action on the medium, the authors 
conclude that the process of denitrification can be expressed by the 
equation, 5C,;H,,0, + 24K NO, = 24K HCO, + 6CO, + 18H,O + 12N,. 

W. J. P. 


The Nitrate Fungus. By ALBert Sturzerand R. Hartwes (Chem. 
Centr., 1897, iiy 622—623 ; from Centr. Bakt. Par., 3, ii, 351—354).— 
About 89—93 per cent. of nitrogen as nitrites is converted into nitrate 
by the nitrate-bacteria ; carbonates, chlorides, and sulphates are 
favourable, but calcium chloride is unfavourable, to nitrification. 
Nitrates are not produced in presence of ammonium salts, but only 
after the whole of the ammonium salts within reach of the organisms 
have been converted into nitrites. N. H. J. M. 


The Principal Amide of the Sugar-cane. By Epmunp C. 
Snorey (J. Amer. Chem. Soc., 1897, 19, 881—889).—It has long been 
known that in many plants a portion of the nitrogen present exists in 
the form of amides, the amount varying with the life and condition of 
the plant. Crystalline specimens of an amide, obtained from cane-juice 
by previous observers, have been assumed to be asparagine, but the 
author finds that the principal amide of the sugar-cane is optically in- 
active and is not asparagine, but glycocine ; the latter compound has 
not hitherto been known to occur in plants. Fifteen preparations of 
glycocine, made from samples of the cane during various stages of 
growth, indicate that this amido-acid is a normal constituent through- 
out the life of the plant. Glycocine is most easily distinguished from 
asparagine by the reaction with hot solutions of alkalis. Even with 
dilute alkali, asparagine readily evolves ammonia with the production 
of aspartic acid; glycocine, however, gives no ammonia unless the 
solution is strongly alkaline, and after the evolution of ammonia has 
ceased only hydrocyanic and oxalic acids are found in solution. 

Since the glycocine of sugar-cane has been mistaken for asparagine, 
it is possible that its presence may have been overlooked in other 
plants, Should it occur in the Gramineae, which form the major portion 
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of the food of herbivorous animals, this would help to account for the 
relatively large quantity of hippuric acid found in the urine of these 
animals. 

Glycocine is probably the form in which nitrogen is conveyed to the 
growing parts of the sugar-cane, and, as maturity is reached, it is 
converted into proteids, which again furnish glycocine when a fresh 
growth takes place. There appears to be in the cane a gelatin, or 
gelatin-yielding proteid which gives glycocine as a product of decom- 
position. G. T. M. 


The Sugar-cane Amide. By Epmunp C. Snorey (J. Amer. Chem. 
Soc., 1898, 20, 133—137).—The amido-substance present in the juice 
of the sugar-cane is glycocine, as with benzoic chloride it gives rise to 
hippuric acid, which was identified by its analysis, appearance, and 
solubility. The melting points of the amido-substance and the hippuric 
acid obtained from it are, however, not given. W. A. D. 


Lecithins of Sugar-cane. By Epmunp C. SHorey (J. Amer. Chem. 
Soc., 1898, 20, 113—118).—On precipitating the proteids of raw cane- 
juice with cupric hydroxide and filtering, a solution is obtained which 
yields a chocolate coloured precipitate with sodium phosphotungstate 
dissolved in dilute sulphuric acid ; on triturating the dried precipitate 
with powdered sodium carbonate, extracting with 95 per cent. alcohol, 
evaporating to dryness, dissolving in water, and extracting with ether, 
a wax-like substance is obtained, which appears to be a mixture of 
several lecithins. On digesting it with barium hydroxide, and de- 
composing the salts formed with sulphuric acid, oleic acid is obtained, 
together with palmitic and stearic acids; betaine and choline were 
also isolated, but it is not yet certain whether they existed free in the 
original juice, or were wholly produced by the hydrolysis of the leci- 
thins. It appears that phosphotungstic acid precipitates from cane- 
juice, together with the lecithins, a colouring matter, which contains 
no nitrogen, and is probably a glucoside. 

From the above work, it follows that the method generally adopted 
of designating as “ amide-nitrogen” the difference between the total 
nitrogen of the juice and the “albuminoid”’ nitrogen present in the 
cupric hydroxide precipitate is one liable to considerable error ; a large 
proportion of the so-called amide-nitrogen is attributable to substances 
present of the type of the lecithins. W. A. D. 


Lecithin in Plants. By Jutius Sroxiasa (Zeit. physiol. Chem., 
1898, 25, 398— 405).—From analyses of lupins at flowering time, the 
conclusion is drawn that the formation of lecithin and proteids de- 
pends on photosynthetic assimilation, the chloroplasts working with 
the energy derived from the sun’s rays. The chlorophyll-free cells of 
fungi form their proteid and lecithin molecules by other processes, 
concerning which a later communication is promised. W. D. H. 


Proteids of Lupin Seeds. By Tuomas B. OsBorNneE and GrorGE 
F. CAMPBELL (J. Amer. Chem. Soc., 1897, 19, 454—482).—Both yellow 
lapin (Lupinus luteus) and blue lupin (Z. angustifolius) seeds contain 
very little proteid matter soluble in water. In the case of yellow 
lupin, the amount is only some 0°37 per cent, ; a part of this consists 
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of proteose, and the remainder is either albumin or a globulin 
readily soluble in very dilute saline solutions. Peptone is not con- 
tained in the freshly ground seed, but is formed in small quantity 
after prolonged contact with water. Yellow lupin seeds yield as much 
as 26°2 per cent. of proteid matter soluble in saline solutions ; this is 
Ritthausen’s conglutin. Preparations from blue lupin are usually 
much purer than those from the yellow, for the latter contain a con- 
siderable amount of some substance containing sulphur, from which 
conglutin can be separated by fractional precipitation out of dilute 
salt solutions. This explains why Ritthausen’s conglutin from the 
yellow lupin contained twice as much sulphur as that from the blue 
lupin. When purified, no difference in properties and reactions can be 
detected between preparations from the two seeds. The results of a 
number of analyses gives the following percentage composition. Con- 
glutin from yellow lupin, C=50°91; H=6°88; N=17:93; S=0°52 ; 
O= 23°76. Conglutin from blue lupin, C=51:13 ; H=6°86 ; N=18'11; 
S=0°32 ; O=23°58. Conglutin is readily soluble in sodium chloride 
solutions containing upwards of 5 per cent. of the salt ; on sufficient 
dilution, it is precipitated, a syrupy liquid separating which is rendered 
opaque and solid by treatment with water. When dissolved in salt 
solution, it appears not to be affected by prolonged heating in a boiling 
water bath, but solutions thus heated, when allowed to cool, form a 
solid, opalescent jelly, which becomes clear and fluid on further 
heating. Unlike other globulins, conglutin does not yield insoluble 
(coagulated) products when washed with alcohol, or when dried. 

The lupin meal, which has been extracted with salt solution, yields 
a small quantity of proteid when exhausted with 0°2 per cent. potas- 
sium hydroxide solution. This proteid can be precipitated by adding 
acetic acid in slight excess, but not by making the solution neutral to 
litmus. Its percentage composition is, carbon=51:40; hydrogen = 
6°79 ; nitrogen = 16°43 ; sulphur=1-03; and oxygen = 24°35 per cent. 

J. J.8. 


Proteids of the White Podded Adzuki Bean (Phaseolus 
radiatus). By Tuomas Burr OsBorne and Georce F. CamMpPBELt (J. 
Amer. Chem. Soc., 1897, 19, 509—513).—Phaseolus radiatus is a small, 
red bean, cultivated in Japan; its chief globulin is phaseolin, iden- 
tical with that obtained from the white bean (Abstr., 1896, i, 454). 
A small quantity of another globulin is also present ; this can only 
be partly removed from its solutions by dialysis into water, but is 
wholly separated, in a coagulated form, by dialysis into alcohol. The 
same globulin has also been found in the pea, vetch, and cow pea. 
Its composition is, carbon = 53°97; hydrogen=7'01; nitrogen = 16°31; 
sulphur = 0°88 ; and oxygen = 21°83 per cent. J.J.8. 


Proteids of the Pea. By Tuomas B. OsBorne and Grorae F. 
CampPBELL (J. Amer. Chem. Soc., 1898, 20, 348—362. Compare Abstr., 
1896, i, 715).—It has been found that the legumin of the pea is 
always contaminated with more or less vicilin, a proteid first obtained 
from the horse-bean, Vicia faba. When the vicilin is completely 
removed, the differences previously noted between the legumin of the 
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pea and that of the vetch disappear, and preparations from these two 
seeds ‘are identical in composition and reactions. Legumin is not 
coagulated when its solutions are heated ; vicilin, on the other hand, 
becomes coagulated when its solutions are heated. to 95—100° ; it is 
also soluble in a more dilute brine than legumin. Besides these two 
globulins, two other proteids are present in the pea, namely, proto- 
proteose, which is precipitated by the addition of acetic acid to a solu- 
tion saturated with salt, and dewteroproteose, which is not precipitated 
by acetic acid. 

The combined amount of legumin and vicilin obtained by dialysing 
extracts of the pea is about 10 per cent. J.J.8. 


Proteids of the Lentil. By Tomas B. Osporne and Grorce F. 
CAMPBELL (J. Amer. Chem. Soc., 1898, 20, 362—375).—Coarsely ground 
lentils which had been freed from the outer seed coats by a current 
of air, were ground to fine flour, and the proteids extracted by a 
10 per cent. solution of sodium chloride ; the clarified and filtered 
extract being then subjected to fractional dialysis, and precipitation with 
ammonium sulphate. The products thus obtained were then subjected 
to careful fractional precipitation from dilute saline solutions, and by 
this means the same proteids as had been found intthe pea (Abstr., 
1896, i, 715, and preceding abstract) were obtained, namely, legumin, 
vicilin, legumelin, and proteose. The amount of the globulins extracted 
by water is much greater in the case of the lentil than in that of the 
pea, especially if the acid of the seed is first neutralised by barium 
hydroxide. J.J.8. 


Proteids of the Horse-bean (Vicia faba). By Tuomas B. Osporne 
and Gxorce F. Campseti (J. Amer. Chem. Soc., 1898, 20, 393—405. 
Compare Ritthausen, Abstr., 1883, 675 ; 1884, 1405). —In order to 
avoid contaminating the proteids with tannin, which Ritthausen found 
to be present~in considerable quantity in the skin of the beans, the 
greater part of the outer coating was removed from the coarsely 
broken seeds by a current of air, and the remainder by hand picking. 
The subsequent treatment was the same as in the case of the lentil 
(preceding abstract). The proteids isolated were the same as in the 
case of the pea and lentil, namely, legumin, vicilin, legumelin, and 
proteose. 

The amount of these proteids extracted from the seed by water is 
about 16—18 per cent., the yield being slightly higher when the acid 
contained in the seed was neutralised with barium hydroxide before 
extraction ; the unneutralised extract, unlike the neutralised, and un- 
like other extracts of legumes, gave a heavy precipitate with pure sodium 
chloride. The addition of acetic acid gave a large precipitate soluble 
in dilute brine ; so also did calcium chloride and calcium sulphate. 

J.J.8. 


Proteids of the Vetch. By Tuomas B. Osporne and Grorce F, 
CaMPBELL (J. Amer. Chem. Soc., 1898, 20, 406—410. Compare Abstr., 
1896, i, 715).—The globulin, previously described, has been further 
fractionated, and the results indicate that the saline extracts of the 
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of proteose, and the remainder is either albumin or a globulin 
readily soluble in very dilute saline solutions. Peptone is not con- 
tained in the freshly ground seed, but is formed in small quantity 
after prolonged contact with water. Yellow lupin seeds yield as much 
as 26°2 per cent. of proteid matter soluble in saline solutions ; this is 
Ritthausen’s conglutin. Preparations from blue lupin are usually 
much purer than those from the yellow, for the latter contain a con- 
siderable amount of some substance containing sulphur, from which 
conglutin can be separated by fractional precipitation out of dilute 
salt solutions, This explains why Ritthausen’s conglutin from the 
yellow lupin contained twice as much sulphur as that from the blue 
lupin. When purified, no difference in properties and reactions can be 
detected between preparations from the two seeds. The results of a 
number of analyses gives the following percentage composition. Con- 
glutin from yellow lupin, C=50°91; H=6°88; N=17:93; 8S=0°52; 
O= 23°76. Conglutin from blue lupin, C=51:13 ; H=6°86 ; N=18'11; 
S=0°32 ; O=23°58. Conglutin is readily soluble in sodium chloride 
solutions containing upwards of 5 per cent. of the salt ; on sufficient 
dilution, it is precipitated, a syrupy liquid separating which is rendered 
opaque and solid by treatment with water. When dissolved in salt 
solution, it appears not to be affected by prolonged heating in a boiling 
water bath, but solutions thus heated, when allowed to cool, form a 
solid, opalescent jelly, which becomes clear and fluid on further 
heating. Unlike other globulins, conglutin does not yield insoluble 
(coagulated) products when washed with alcohol, or when dried. 

The lupin meal, which has been extracted with salt solution, yields 
a small quantity of proteid when exhausted with 0°2 per cent. potas- 
sium hydroxide solution. This proteid can be precipitated by adding 
acetic acid in slight excess, but not by making the solution neutral to 
litmus. Its percentage composition is, carbon=51:40; hydrogen = 
6°79 ; nitrogen = 16°43 ; sulphur=1-03; and oxygen = 24°35 per cenit. 

J. J.S. 


Proteids of the White Podded Adzuki Bean (Phaseolus 
radiatus). By Tuomas Burr Osporne and GeorcE F. CampBE.t (J. 
Amer. Chem. Soc., 1897, 19, 509—513).—Phaseolus radiatus is a small, 
red bean, cultivated in Japan; its chief globulin is phaseolin, iden- 
tical with that obtained from the white bean (Abstr., 1896, i, 454). 
A small quantity of another globulin is also present ; this can only 
be partly removed from its solutions by dialysis into water, but is 
wholly separated, in a coagulated form, by dialysis into alcohol. The 
same globulin has also been found in the pea, vetch, and cow pea. 
Its composition is, carbon = 53°97; hydrogen=7'01; nitrogen = 16°31; 
sulphur = 0°88 ; and oxygen = 21°83 per cent. J.J.8. 


Proteids of the Pea. By Taomas B. Osporne and Grorce F. 
CampBELt (J. Amer. Chem. Soc., 1898, 20, 348—362. Compare Abstr., 
1896, i, 715).—It has been found that the legumin of the pea is 
always contaminated with more or less vicilin, a proteid first obtained 
from the horse-bean, Vicia faba. When the vicilin is completely 
removed, the differences previously noted between the legumin of the 
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pea and that of the vetch disappear, and preparations from these two 
seeds ‘are identical in composition and reactions. Legumin is not 
coagulated when its solutions are heated ; vicilin, on the other hand, 
becomes coagulated when its solutions are heated to 95—100° ; it is 
also soluble in a more dilute brine than legumin. Besides these two 
globulins, two other proteids are present in the pea, namely, proto- 
proteose, which is precipitated by the addition of acetic acid to a solu- 
tion saturated with salt, and dewteroproteose, which is not precipitated 
by acetic acid. 

The combined amount of legumin and vicilin obtained by dialysing 
extracts of the pea is about 10 per cent. 


Proteids of the Lentil. By Tomas B. Osporne and Grorce F. 
CaMPBELL (J. Amer. Chem. Soc., 1898, 20, 362—375).—Coarsely ground 
lentils which had been freed from the outer seed coats by a current 
of air, were ground to fine flour, and the proteids extracted by a 
10 per cent. solution of sodium chloride ; the clarified and filtered 
extract being then subjected to fractional dialysis, and precipitation with 
ammonium sulphate. The products thus obtained were then subjected 
to careful fractional precipitation from dilute saline solutions, and by 
this means the same proteids as had been found inrthe pea (Abstr., 
1896, i, 715, and preceding abstract) were obtained, namely, legumin, 
vicilin, legumelin, and proteose. The amount of the globulins extracted 
by water is much greater in the case of the lentil than in that of the 
pea, especially if the acid of the seed is first neutralised by barium 
hydroxide. J.Jd.8. 


Proteids of the Horse-bean (Vicia faba). By Tuomas B. Osporne 
and Grorce F, Camppeit (J. Amer. Chem. Soc., 1898, 20, 393—405. 
Compare Ritthausen, Abstr., 1883, 675 ; 1884, 1405).—In order to 
avoid contaminating the proteids with tannin, which Ritthausen found 
to be present~in considerable quantity in the skin of the beans, the 
greater part of the outer coating was removed from the coarsely 
broken seeds by a current of air, and the remainder by hand picking. 
The subsequent treatment was the same as in the case of the lentil 
(preceding abstract). The proteids isolated were the same as in the 
case of the pea and lentil, namely, Jegumin, vicilin, legumelin, and 
proteose. 

The amount of these proteids extracted from the seed by water is 
about 16—18 per cent., the yield being slightly higher when the acid 
contained in the seed was neutralised with barium hydroxide before 
extraction ; the unneutralised extract, unlike the neutralised, and un- 
like other extracts of legumes, gave a heavy precipitate with pure sodium 
chloride. The addition of acetic acid gave a large precipitate soluble 
in dilute brine ; so also did calcium chloride and calcium sulphate. 


J.J.8. 


Proteids of the Vetch. By Tuomas B. Osporne and Georce F, 
CaMPBELL (J. Amer. Chem. Soc., 1898, 20, 406—410. Compare Abstr., 
1896, i, 715).—The globulin, previously described, has been further 
fractionated, and the results indicate that the saline extracts of the 
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vetch contain no other proteids than legumin, legumelin, and a very 

small proportion of proteose. Vicilin, which occurs in the pea, horse- 

bean, and lentil, is not present in detectable quantity in the vetch. 
J.J.8. 


Proteids of the Pea, Lentil, Horse-bean, and Vetch. By 
Txomas B. OspornE and Grorce F. Camppetyt (J. Amer. Chem. Soc., 
1898, 20, 410—419. Compare Abstr., 1896, i, 715, and preceding 
abstracts).—The seeds of the pea, lentil, horse-bean, and vetch contain 
legumin, legumelin, and proteose; the pea, lentil, and horse-bean also 
contain vicilin. Full analytical numbers and descriptions of the pro- 
perties and reactions of these proteids are given. The authors think 
that legumelin is to be classed with the albumins rather than with the 
globulins ; the amount of legumelin present in the pea is 2 per cent., 
in the vetch 1°5, and in the lentil and horse-bean 1°25 per cent. 

J.J.5. 


Proteids of the Soy-bean—Glycine Hispida. By Tuomas B. 
OsBoRNE and Grorce F. Camppety (J. Amer. Chem. Soc., 1898, 20, 
419—428).—Two varieties of soy-bean have been examined, namely, 
yellow soy-bean and the variety known in Japan as Kiyusuki diadzu. 
The seeds were treated as in previous cases (preceding abstracts). 
The chief proteid is a globulin somewhat similar to legumin, but 
of different composition, containing nearly twice as much sulphur, 
04 per cent. more carbon, and 0°5 per cent. less nitrogen. The 
authors term this proteid glycinin; its composition is : carbon = 52°12 ; 
hydrogen = 6°93 ; nitrogen = 17°53; sulphur =0°79 ; and oxygen = 
22°63 per cent. It is readily soluble in sodium chloride solutions, 
and is precipitated by dialysis, by dilution, or by cooling. Solutions 
containing more than 2 per cent. of sodium chloride dissolve glycinin 
freely, whilst the solvent power of those containing less salt diminishes 
more rapidly than the percentage of salt decreases. Dissolved in 
sodium chloride solution, the globulin is not precipitated by saturating 
with magnesium sulphate or sodium chloride, but is completely pre- 
cipitated by saturating with sodium sulphate at 34°. When prepared 
from carefully neutralised extracts, glycinin is not soluble in pure 
water ; if soy-bean meal is treated with water, upwards of 16 per cent. 
of the globulin is dissolved, but here the solution is due to the 
potassium phosphates contained in the seed. Its solution in 10 per 
cent. sodium chloride is not coagulated by prolonged heating in a 
boiling water bath, Dilute acetic acid yields a precipitate which is 
insoluble in excess of sodium chloride solution. The insoluble, so-called 
albuminate, form of this globulin, like that of legumin, when treated 
with salt solution, becomes gelatinous, and it is impossible to filter 
solutions containing even a small quantity of it. In absence of salts, 
glycinin is readily soluble in very dilute acetic acid, and is precipitated 
from such solution by sodium carbonate, even before the acid is com- 
pletely neutralised. 

The soy-bean contains a more soluble globulin, which is probably 
identical with phaseolin. It also contains about 1°5 per cent. of 
legumelin and a small quantity of proteose. J.J. 58. 
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Proteids of the Sunflower Seed. By Tuomas B. OsBorne and 
Grorce F. CampsBett (J. Amer. Chem. Soc., 1897, 19, 487—494, 
Compare Ritthausen, Abstr., 1880, 677; Vines, J: Physiol., 3, 93).— 
The meal of the seeds was freed from oil and then extracted with 
10 per cent. sodium chloride solution; a quantity of proteid was 
obtained from this extract by dilution, by dialysis, and also by 
saturation with sodium chloride. In composition and reactions, this 
proteid agrees with the globulin edestin, except that a part of it is 
precipitated by saturating its solutions in brine with sodium chloride ; 
in composition, the part precipitated by saturating with salt and that 
remaining in solution are alike. As obtained by extraction from the 
seed, it is probable that the globulin is mixed with some 2 or more 
per cent. of helianthotannic acid, from which it cannot be com- 
pletely separated. The authors cannot confirm Vine’s statement that, 
if the seeds are treated with alcohol instead of ether, the globulin 
contained in them becomes soluble in concentrated salt solution. 


J.J.58. 


Proteids of the Cow Pea (Vigna Catjang). By Tuomas B. 
OsporNE and Grorce F. CampBe.t (J. Amer. Chem. Soc., 1897, 19, 
494 —500).—The chief proteid of the cow pea is a globulin which the 
authors term vignin; it much resembles the legumin of the pea and 
vetch, but differs in composition and properties. Its composition 
is: carbon = 52°64, hydrogen=6°95, nitrogen=17:25, sulphur=0°'5, 
and oxygen=22°66 per cent. It dissolves in cold or warm water 
free from dissolved salts, and may be precipitated from such solutions 
by the addition of a very little sodium chloride. It is readily soluble 
in saline solutions containing upwards of 5 per cent. of sodium chloride, 
but very little dissolves in a 1 per cent. solution. It is readily and 
completely soluble in dilute acids or alkalis in the absence of salts ; but 
solutions in very dilute nitric or hydrochloric acid are precipitated by 
salt or by excess of these acids. It is much less readily soluble in 
dilute sulphuric acid, and is not precipitated by an excess of the acid. 
Dissolved in 0°5 per cent. sodium carbonate solution, the proteid is 
precipitated by neutralisation. When dissolved in 10 per cent. sodium 
chloride solution, it is precipitated on the addition of a considerable 
quantity of hydrochloric or acetic acid ; the saline solution deposits 
the globulin on dilution more readily than do similar solutions of 
legumin ; saturation with sodium chloride does not precipitate vignin, 
but saturation with sodium sulphate at 34° causes complete precipita- 
tion. Solutions in 10 per cent. brine become turbid when heated to 
98°, and after continued heating set to a jelly. 

In addition to vignin, the cow pea contains a small quantity of a 
globulin, probably phaseolin, and a third globulin can also be extracted ; 
this is very readily soluble in very dilute salt solutions, and is partly 
precipitated by dialysis into water,and completely into alcohol. Its per- 
centage composition is: carbon=53'25, hydrogen=7:'07, nitrogen 
= 16°36, sulphur = 1°11, and oxygen = 22°21. J.J.8. 


Proteids of Bean Flour and Wheaten Flour. By Emme 
FLEURENT (Compt. rend., 1898, 126, 1374—1377).—A specimen of 
bean flour was found to contain 31°04 per cent. of nitrogenous con- 
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stituents, comprising legumin, 18°92 per cent. ; vegetable albumin, 0°20 
per cent.; glutenin, 9°52 per cent. ; and gliadin, 2°40 per cent. The 
value of wheaten flour is closely connected with the composition of the 
gluten, which should consist of glutenin and gliadin in the proportion 
of 1 to 3, and it is a common practice to improve certain varieties of 
wheaten flour by adding 2 or 3 per cent. of bean flour. The effect of 
this admixture is to maintain the proper ratio of glutenin to gliadin, 
bean flour being especially rich in glutenin, whilst wheaten flour is 
sometimes deficient in this substance. N. L. 


Decomposition of Proteids in Living Plants. By Ernst 
Scuuuze (Zeit. physiol. Chem., 1897, 24, 18—114).—During germina- 
tion, a mixture of nitrogenous compounds, in which aromatic and fatty 
amido-acids and arginine are probably invariably present, are produced 
in the decomposition of the proteids, and of the albumoses and peptones 
formed by the hydrolysis of the proteids. It may be questioned 
whether asparagine and glutamine are directly produced to any great 
extent, but this is by no means improbable. These products are to a 
great extent further decomposed, a portion of the nitrogenous residue 
(? ammonia) being utilised in the synthesis of asparagine and glutamine 
and possibly other compounds. The object of this process is to con- 
vert the products which are not suitable for producing proteids into 
material available for this purpose. Whether similar changes take 
place in plants subsequent to germination remains to be proved. 

At the same time, there is no evidence against such a supposition. 

An examination of alcoholic extracts of etiolated lupin seedlings for 
amido-acids gave the following results. Seedlings of Lupinus angustt- 
folius (6 days) yielded mainly leucine. Eight-day old seedlings fur- 
nished about 1 per cent. of amido-acids containing, besides leucine, a 
certain amount of tyrosine, and probably a little phenylalanine. Seed- 
lings of Lupinus luteus (6 days) gave results similar, both qualitatively 
and quantitatively (as regards total yield), to 8-day old seedlings of 
L. angustifolius, but they probably contained arginine as well. 

Estimation of Asparagine.—Finely ground seedlings, mixed with a 
little calcium carbonate, are extracted with hot water, and the filtrate 
evaporated to a thin syrup, being filtered a second time during the 
evaporation. The crystals of asparagine which separate after 1—2 
days are washed with cold water and dilute alcohol, dried at 105° and 
weighed ; the mother liquor, &c., are evaporated to a syrup, and the crys- 
tals which separate placed on a porous plate, and afterwards crystal- 
lised from water. The whole of the crystals are weighed, the weight 
of the small amount of ash they contain being deducted. 


N. H. J. M. 


- Solution of the Reserve Substances of Grain and Bulbs. By 
KonstanTIN A. Purtewitscu (Ann. Agron., 1898, 24, 288, from Ber. deut. 
bot. Ges., 14).— When wheat and maize, from which the embryos and 
scutella have been removed, are kept in contact with distilled water 
(complete immersion being avoided), the reserve matter of the endo- 
sperm is dissolved out and the cells become empty as during ger- 
mination. When saline or organic solutions are employed instead of 
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water, the emptying of the endosperm is greatly hindered, whilst it is 
completely stopped by treatment with ether or chloroform. 

Lupins, haricots, and bulbs from which the embryos were removed 
gave similar results. The embryo is, therefore, not essential for the 
solution of the reserve substances, although it does undoubtedly 
secrete diastases, which penetrate to the albumen and accelerate its 
digestion. 

Bulbs and cotyledons thus exhausted can be refilled by means of 
appropriate solutions. This was observed in the case of Alliwm cepa, 
which, after being kept 6 days in contact with a 5 per cent. solution 
of saccharose, was found to contain a considerable amount of glucose. 
With the endosperm of wheat and maize, however, negative results 
were obtained. N. H. J. M. 


Cascara Sagrada. By Atrrep R. L. Donme and Hermann Enaet- 
HARDT (J. Amer. Chem. Soc., 1898, 20, 534—546).—The air-dried powder 
of Cascarasagrada bark, after drying at 110° to constant weight, is shown 
to contain 8°3 per cent. of moisture. The ash (about 7 per cent.) con- 
tains sodium, potassium, aluminium with traces of calcium and iron, 
together with silicic acid and traces of hydrochloric and sulphuric acids, 

On extracting with chloroform in a specially devised apparatus, it 
gives 7°5 per cent. of a dark greenish-brown oil, a portion of which is 
volatile with steam. It has a yellowish-green colour and to a marked 
degree the characteristic odour of the bark. 

The residual oil contains neither alkaloid nor glucoside, but on saponi- 
fication with potassium hydroxide yields a substance crystallising in 
white leaflets melting at 24—26° and having the composition 
C,.H,,0. It is probably normal dodecyclic alcohol, which melts at 24° 
and is present in combination with palmitic and stearic acids. 

The residue from the chloroform extract, when treated with alcohol, 
gives a glucoside crystallising from acetone and ethylic acetate in dark 
brown-red needles melting at 237°. The authors propose to call this 
substance purshianin. On heating it with alcoholic hydrochloric acid, 
it yields a sugar and emodin. A. W. C. 


Investigation of Soil for the purpose of Judging its 
Mechanical and Chemical Properties. By Kurr Biexer (Jahrb. 
agrik.-chem. Versuchs. Stat.-Halle a.-S., 1896, 2, 146—155).—The soils 
examined were in part those of the experimental station itself, but 
mostly from elsewhere. 

In estimating lime and phosphoric acid, for instance, in samples which 
have not been subjected to mechanical analysis, the air-dried soil (250 
grams) is heated for half an hour on a water bath with 500 c.c. of 
water, being frequently stirred. The whole is then removed to a 
0-2 mm. sieve and washed through with a brush; it is afterwards washed 
through gauze, and the dust thus obtained analysed. The results are 
calculated on the weight of air-dried fine sand, the weight of which, as 
well as of the dust, must be ascertained. 

In judging the quality of a soil, the following numbers (per cent.), 
are used as a basis. 
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and mud, 
A large number of analyses are given in tables. 


ammonia is, of course, quite another matter. 


periments. 


found was 4°5 gram per litre. 


N and P,0s. K,0. CaO in loam. 


nee F var below 0°05 below 0°05 below 0°10 
Moderate... 0°05—0°10 0°05—0°15 0°10—0°25 
Normal ... 0°10 0'15—0°25 0°25—0°50 
Good ...... 0°10—0°15 0°50 —1:00 
a a above 0°15 above 0°25 above 1°00 


GaO in sand. 
0°05 
0°10 

0°1—0°2 
above U'2 


As regards mechanical analysis, the amounts of soil are determined 
which are retained by 6, 3, 2, 1, 0°5, and 0°2 mm. sieve, the fine sand, 
and the dust. The dust is further separated by water into dust-sand 


N. H. J. M. 


Reduction of Nitrates in Arable Soil. By Pierre P. Den#rain 
(Ann. Agron., 1898, 24, 130—134).—As bearing on the results of 
Schneidewind, who found that the pentosans present in straw may 
serve as food for denitrifying bacteria, an experiment is described 
in which the effect of adding starch and straw respectively to soil 
containing nitrates was observed, Whilst the addition of starch caused 
practically the whole of the nitrates to disappear, only about a third 
of the nitric nitrogen was lost under the influence of straw. The 
amount of straw was | per cent. of the weight of the soil, a quantity 
greatly in excess of the weights usually applied in practice. The 
injurious effect of great quantities of farmyard manure is perhaps due 
rather to nitrification being checked than to actual loss of nitrates. 

It is agreed that fresh farmyard manure, like straw itself,contains deni- 
trifying organisms, but inasmuch as their action is only evident when 
excessive amounts of manure are applied, it is unnecessary to incur 
the expense of treating stablemanure with sulphuric acid or super- 
phosphate, either to prevent denitrification in the soil, or to prevent 
loss of nitrates in the manure itself, since nitrates do not seem to 
occur in farmyard manure. Application of acid to prevent loss of 
N. H. J. M. 


Changes which the Phosphoric Acid of Superphosphates 
and of Basic Slag Undergoes in the Soil. By Sr. Smorawsk1 and 
H. Jaconson (Ann. Agron., 1898, 24, 292—293 ; from Blatt. f. Zucker- 
riibenbau, 1897, 232. Compare Abstr., 1897, ii, 120).—Phosphoric 
acid (1 and 0°5 per cent.), in the form of superphosphate and basic slag 
respectively, was mixed with soil poor in phosphates, and extracted 
during 24 hours with water saturated with carbonic anhydride. The 
two manures behaved iu exactly the same way as in the previous ex- 


N. H. J. M. 


Alkali Chlorides in the Grapes and Wines of the Province of 
Oran. By Epmonp Bonsean (Compt.rend., 1898, 126, 1275—1277).— 

. Twenty-eight samples of wine were collected by the author in different 
parts of the province of Oran, especially in the neighbourhood of the 
salt lakes, and only 3 were found to contain less than 0°60 gram 
of chlorine per litre; 15 contained from 0°60 to 1:2 gram, and 10 
contained more than 1°2 gram per litre. The maximum amount 
There seems to be no general law as 
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to the distribution of the chlorine between sodium and potassium, but 
both metals were present in each case. 

It is evident that great care is needed in forming an opinion as to 
the purity of a wine from the proportion of chlorine that it contains. 
C. H. B. 


Mangel-wurzel. By G. Paturet (Ann. Agron., 1898, 24, 97—123). 
—Comparative experiments with different varieties of roots showed 
that the French roots, probably owing to their greater leaf develop- 
ment, contain a greater percentage of dry matter than other varieties ; 
they also contain the most sugar and proteids. 

The relation between the dry matter and the density of the juice is 
nearly constant (dry matter + density = 2°8), so that the amount of 
dry matter, and hence the value of a crop, may be estimated by deter- 
mining the sp. gr. of the expressed juice. 

Roots which contain the lowest percentage of dry matter contain 
the largest amount of potassium nitrate ; the French roots are poorest 
in nitrate, the German roots the richest. 

As regards the yield per acre, the German varieties gave the 
heaviest crops but the smallest amount of dry matter. As a rule, 
the yield of sugar and proteids follow the yield of dry matter. The 
relation (sugar + nitrogenous matter) + dry matter is highest in 
the French varieties. The relation nitric nitrogen + total nitrogen is 
very variable, from 8 to 17 in French to 35 and 40 in German roots. 
Six varieties of English roots held an intermediate position in value 
between the French and German varieties, N. H. J. M. 


Sesame. By Avucust HEeBesranp (Landw. Versuchs-Stat., 1898, 51, 
45—81).—The following analyses of sesame seed, (1) white and (2) 
black East Indian, (3) Levantine, are given. 

Free 
Total Proteid Amide Crude fatty N-free Pento- Crude 

Water. nitrogen. nitrogen. nitrogen. fat. acids. extract. sans. fibre. Ash. 
1. 5°42 3°63 3°46 O17 52°75 164 630 469 2:88 5:27 
2. 650 3:48 2°93 055 51°40 169 844 4°74 1°70 5°45 
3. 5°25 3°11 3°04 0-07 56°75 158 6°04 469 3°71 4°07 


The free fatty acids are calculated as oleic acid. The digestible 
nitrogen is (1) 3°35, (2) 3°13, and (3) 2°86 per cent.; the iodine number 
(1) 105-5, (3) 102-1. 

The free oxalic acid and soluble oxalates were determined by extract- 
ing the acids, freed from fat, with water, adding acetic acid, and pre- 
cipitating with calcium chloride. The phosphoric acid was determined 
in the ignited precipitate, and the corresponding amount of calcium 
phosphate deducted. 

Insoluble oxalates were determined by digesting the powdered 
seeds (free from fat), first with a little dilute hydrogen chloride, and 
then for an hour on a water bath with strong aqueous sodium 
hydroxide. The filtrate was treated with excess of acetic acid and 
precipitated with calcium acetate. The precipitate was boiled with 
dilute acetic acid, ignited, and weighed. A correction was made after 
determining the phosphoric acid. The following percentage results 


46—2 
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were obtained. Soluble oxalic acid (1) 0°131, (2) 0°256, (3) 0-080. 
Calcium oxalate (1):1°821, (2) 1:229, (3) 0°210. 

The white seeds contained 0°7635 per cent. of lecithin, and the 
following amounts of ash constituents (per cent. in the pure ash). 


Fe,0, and 
K,0. Na,O. CaO. MgO. AlO, PO, 80, SiO, OL? 
11°85 1°79 35°14 1288 304 3082 089 304 016 


Analyses of sesame oil and cake are also given. The amount of 
fatty acids in the cake varies with the age of the samples. Cake which 
had been kept about 2 months contained on the average 80°9 per cent. 
of acids (in the fat), whilst samples kept for 1 month contained 
66°9 per cent. The amount of acid is thus no criterion of the quality 
of a cake, and a high percentage does not indicate that the cake is old. 
Cake should not be broken or ground until just before it is used for 
feeding. 7 

A list of references to other work on the subject is given. 

N. H. J. M. 


Nitrogen in the Vegetation of Forests. By Ep. Henry (Ann. 
Agron., 1898, 24, 138—140; from Compt. rend. Soe. Sci. Nanmcy).—In 
agricultural soils, there is loss of nitrogen, in the form of nitrates, 
through removal in crops and in drainage. In the case of forests, there 
is presumably no loss of nitrates in drainage, since Boussingault, 
Ebermayer, Bréal, and the author failed to detect nitrates in forest 
soils. It is probable, however, that nitrification does take place in 
such soils, but that, as nitrates are produced, they are at once de- 
nitrified. 

The gain of nitrogen which is known to take place in forest soil is 
attributed, on the one hand, to fixation of free nitrogen by leguminous 
plants (broom, gorse, &c.), and, on the other, to fixation by dead leaves. 

It was found that when dead oak leaves were kept for a year in 
boxes exposed to air, the percentage of nitrogen in the dry matter 
rose from 1108 to 1°923. Taking into account that there was at the 
same time a loss of 21°62 per cent. of dry matter, the percentage of 
nitrogen at the end of the year would have been 1'508, supposing the 
loss to have been entirely due to decomposition of non-nitrogenous 
matter. On the assumption that 3300 kilos. of dead leaves fall on a 
hectare, there would be a gain of 22 kilos. of nitrogen. 

DerHERAIN calls attention to the results obtained by Kostycheff 
(Abstr., 1891, 611), indicating that the gain of nitrogen is only relative, 
being due to disappearance of carbonaceous matter. N. H. J. M. 


Results of Vegetation Experiments for ascertaining the 
Manurial Requirements of Soils. By Max Maerrcxer (Jahrb. 
agrik.-chem. Versuchs-Stat. Halle a.-S., 1896, 2, 169—173).—In order 
to ascertain by direct experiment what manures were wanted, white 
mustard was grown in the soil, in pots, without manure, with nitrogen 
and phosphoric acid, separately, together, and in conjunction with 
potash, and with potash and calcium carbonate. The following 
results, obtained with three samples of soil from a farm which had 
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been much exhausted by the growth of fodder crops, are of interest, 
as giving clear indication of deficiency of phosphoric acid. The 
amounts of manure applied were: N, 3:0 ; P,O,, 15; CaO, 3:0 grams. 
The numbers indicate the amount of produce. 


N. N+P,0; N+Ca0. N+P,0;+Ca0. 
1. Heavy loam ...... 18°8 54°3 21:5 55°6 
2 eee 35°0 67°6 41°0 63:1 
3. Sandy 4, «2.00. 65°6 58°8 60°4 60°4 


Deficiency of nitrogen was not expected, as plenty of cattle were 
kept. Making allowance for the fact that in pot experiments much 
greater crops and, in consequence, much greater differences in amounts 
of produce are obtained than in the field, it may be safely assumed 
that in the case of soils 1 and 2 an abundant application of phosphates 
would have a very decided effect. In the ease of soil No. 3, there was 
no indication of a deficiency of phosphates. 

Analyses of the three soils showed high percentages of phosphoric 
acid (0°230, 0°:264, and 0°253), which, in the case of the first two, were 
not at all in accordance with the results of the vegetation experiments. 
The fact that soil No. 3 contained only about the same amount of 
phosphoric acid as 1 and 2, whilst, unlike these, it did not show a 
deficiency in the pot experiments, accords with the author’s observa- 
tion that the phosphoric acid of sandy soils is much more readily 
available than in loam or clay soils. 

Estimation of total phosphoric acid in soil is, therefore, of very 
limited value; whilst a low percentage indicates a deficiency, a high 
percentage is no conclusive evidence that available phosphoric acid is 
not deficient. At present, vegetation experiments cannot be dispensed 
with. N. H. J..M. 


Loss of Ammonia in the Production of Farmyard Manure. 
By Pierre P. Denérarn (Compt. rend., 1898, 126, 1305—1310).—It 
has been shown by Berthelot and André that ammonium carbonate 
dissociates in aqueous solution, the escape of the ammonia being 
determined and regulated by that of the carbonic anhydride. These 
results are found to be applicable to the loss of ammonia in the 
formation of manure, a loss amounting usually to one-third, sometimes 
to one-half, of the total nitrogen contained in the excreta. Conditions 
favouring the escape into the atmosphere of the carbonic anhydride 
formed by the fermentation are accompanied by loss of ammonia, 
whilst when fermentation takes place in an atmosphere of carbonic 
anhydride, no loss of ammonia occurs. The author deduces from his 
observations the following practical rules. The soiled litter should be 
transferred to the dung-heap as frequently as possible, and the stable 
gutters flushed with water to carry the liquid excreta into a tank, 
which also receives the drainings of the dung-heap. The latter should 
be well heaped up and often watered with the liquid from the tank ; 
an active fermentation is thus maintained, and the constant produc- 
tion of carbonic anhydride prevents the escape of ammonia. "a 

N. 
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Wiborgh Phosphate, a Manure prepared from Gellivara 
Apatite. By Lars F. Nitson (Bied. Centr., 1898, 27, 385—390 ; from 
Kongl. landtbruksakad. handl. tidskr., 1898, 1—17).—The magnetite 
found at Grangesberg and Gellivara is, in part, mixed with considerable 
amounts of apatite. To separate the two substances, the mineral is 
crushed until grains of about 1 mm. are obtained, and the iron com- 
pounds are then separated magnetically. The iron ore then contains 
about 71 per cent. of iron with very little phosphate, and is very 
suitable for the Martin process, The refuse contains about 80 per 
cent. of apatite, the rest being mainly felspar, with some quartz, mica 
and non-magnetic ferric oxides. 

As, at the present time, there is little prospect of this substance 
being utilised as basic slag, a process, suitable for all crude phosphates, 
has been proposed by Professor Wiborgh for converting it into 
manure, which consists in heating the product with sodium carbonate 
at about 900—1000°. A sample of Wiborgh phosphate thus 
prepared contained: K,O, 1°54; Na,O, 14°69 ; CaO, 38:12 ; MgO, 2°88 ; 
Fe,0, and Al,O,, 4:50; P,O,, 27°01; SiO, 9:99; SO,, 0-27; 
F and loss on ignition, 1°00 per cent. It dissolves completely 
in hydrochloric acid, but only very slightly in water. The 
citrate-solubility of the phosphoric acid is readily brought up 
to 95 per cent. In preparing the phosphate, the best results 
are obtained with 30 parts of sodium carbonate to 100 parts of 
apatite, when the latter contains 17 per cent. of felspar. Without 
felspar, the apatite is much less readily attacked and the product 
contains much less citrate-soluble phosphoric acid. 

A number of pot experiments were made with oats, peas, and sugar 
beet, in which different amounts of the new phosphate were compared 
with corresponding amounts of citrate-soluble phosphoric acid in the 
form of basic slag and superphosphate respectively. In the case of 
oats, Wiborgh phosphate and basic slag were about equal, and better 
than superphosphate. With peas, all three phosphates gave about the 
same amount of grain, but basic slag produced the most straw. As 
regards sugar beet, the percentage of sugar in the roots was about the 
same with Wiborgh phosphate as with basic slag, when large amounts 
were applied. N. H. J. M. 


Decomposition of Milk-Fat during the Ripening of Cheese. 
By H. Wetemann and A. Backs (Landw. Versuchs-Stat., 1898, 51, 
1—14).—Previous results obtained by Henzold and Weigmann 
showed that, in the ripening of cheese, the greater portion of the milk 
fat remains unchanged, whilst according to Weidmann (Abstr., 1882, 
692) the fat is either not altered at all or only very slightly (compare 
also Manetti and Musso, Landw. Versuchs-Stat., 1878, 21, 218). Duclaux 
concluded that the fat undergoes only a slight change at first, but that 
subsequently the change is very great, and that whilst at first the 
change is limited to the glycerides of the soluble fatty acids, the oleic 
acid glyceride is afterwards attacked (Principes de laiterie). 

The examination of a number of different kinds of cheese showed 
that, in the process of ripening, a portion of the fat is decomposed. In 
cheeses of ordinary ripeness, 1—7 per cent. of the fat consists of non- 


ANALYTICAL CHEMISTRY. 635 


volatile fatty acids. Of the hard cheeses, the newest (24 months) 
contained the smallest amount of fatty acids, whilst a soft cheese 
(3 months) was found to contain nearly 7 per cent., indicating that 
the decomposition depends more on the intensity of the ripening than 
on the age. There is also an indication that even after 24 months 
the decomposition may extend to the glycerides of the non-volatile 
fatty acids. 

The following is the method employed. The cheese, mixed with 
sand, was extracted with ether, the dry extract purified by dissolving 
in light petroleum, and again dried at 100° to 105°. The free fatty 
acids were obtained by exactly neutralising the light petroleum ex- 
tract, dissolved in ether and alcohol, with N/10 caustic soda, after 
titrating a portion in order to ascertain the amount of alkali required. 
Any unchanged fat was then removed by extracting with light petrol- 
eum as long as anything dissolved; finally, the alcohol was evapo- 
rated, the residue treated with dilute sulphuric acid, and the liquid 
fatty acids removed from the surface. The acids were weighed, the 
melting point determined, and in some cases they were titrated with 
caustic soda. N. H. J. M. 


Analytical Chemistry. 


Volumetric Analysis: Correction to be applied when an 
Aliquot Part of a Filtrate is Titrated. By Ruvoss (Zeit. anal. 
Chem., 1898, 37, 422—426).—In cases where a substance is estimated 
by adding a known excess of a precipitant, making up to a known 
volume, filtering through a dry filter, and titrating the excess of pre- 
cipitant in a portion of the filtrate, the error (X-«) arising from 

ara 

1000 sm —ar’ 
where X is the true amount of the precipitate obtained, e=a(C -7r), 
the amount calculated without applying the correction, 
as equivalent of precipitate 

equivalent of precipitant’ 
which the mixture is made up, C, the amount of precipitant used, and 
r, the excess found, calculated on the total volume m. Since, however, 
ar is small compared with 1000 sm, it may be omitted from the 
ara 


1000 sm 

rected result, By making m=50 c.c., and using 25 c.c. of filtrate for 
titration, any error in this operation is only multiplied by 2, and by 
keeping the excess of the precipitant small, the correction often 
amounts to only a few tenths of a milligram. M. J. 8. 


neglecting the volume of the precipitate amounts to 


s=sp. gr. of precipitate, m, volume to 


denominator without appreciable error, and x + is the cor- 


Spectrum Analysis of Minerals. By Arnaup pE Gramont 
(Compt. rend., 1898, 126, 1513—1515).—The author has applied to a 
large number of compounds his method of allowing a condensed spark 
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to impinge on a bead of a mineral or precipitate previously powdered 
and fused with sodium carbonate. Lithium is very readily recognised 
by means of the red line 6708 and the orange line 6104. Sodium is 
recognised by the red doublet and the less refrangible green doublet, 
but potassium is difficult to recognise, the green group Ka, and the 
violet line 4046 being the most distinct. Rubidium is easily 
recognised by means of the violet lines 4216 and 4202, and cesium 
by its blue lines 4593 and 4556. 
_ Barium, calcium, and strontium are particularly easily detected by 

this method ; the first by the red and orange lines 6497 and 6142, the 
green 5778, 5536, and 4934, and the blue 4554; the second by the 
blue lines 4455, 4435, 4426, and especially by the violet 4227 as well 
as the ultra-violet 3969 and 3934 ; the last by the blue line 4608, the 
indigo 4306, and the violet 4216. Magnesium under these conditions 
is characterised by the green triplet Mga, beryllium by the blue line 
4573, the reaction being less sensitive than with magnesium, mangan- 
ese by the group of five blue lines Mng, chromium by the green 
triplet 5209, 5206, and 5205. Iron and nickel should not be sought 
for by this method. Aluminium, however, is readily detected by 
means of the red doublet 6245, 6235, provided that lithium carbonate 
is used instead of sodium carbonate. Vanadium shows the strong 
indigo lines, especially 4408, and zirconium shows five lines in the 
blue between 4816 and 4690, the line 4740 being the strongest and 
most persistent. 

The author gives the results of the examination of a large number 


of minerals by this method. C. H. B. 


Sterelectrolysis of Minerals. By Frangots Mayengon. (C.2. 
Assoc. Frang. Adv. Sei., 1898 [1897], 26, [ii], 347—348).—The name 
sterelectrolysis is given to the following method of analysing minerals. 
The fine powder is made into a paste with water, placed between two 
pieces of filter paper, and electrolysed between platinum electrodes 
with six dichromate cells. Metals or their oxides appear at the 
cathode, and acid radicles at the anode. For example, with galena, 
metallic lead and sulphuric acid are obtained, and with barytes, 
baryta and sulphuric acid. The separated constituents are then 
identified by ordinary analysis. L. J. 8. 


Detection of Perchlorate in Chili Saltpetre. By Hernricu 
Fresenius, and H. Bayervern (Zeit. anal. Chem., 1898, 37, 501—504). 
—The authors describe their method of carrying out Behren’s test 
(this vol., ii, 482), and claim that as small a proportion as 0:2 per 
cent. of perchlorate can be directly detected, thus avoiding the 
somewhat troublesome concentration by means of alcohol recommended 
by Breukeleveen. Four to six drops of a concentrated, filtered solu- 
tion of the substance are placed on a microscopic slide, a few crystals 
of rubidium chloride are added, and the solution is coloured 
distinctly pink with permanganate. It is then evaporated over a 
small flame until a crystalline crust about 4 mm. broad forms round 
the edge of the liquid, when it is transferred to the stage of a 
microscope with a magnifying power of 150. Should the proportion of 
perchlorate be very small, further evaporation will be necessary 
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before the violet-red crystals make their appearance. The paper is 
illustrated with drawings of the appearance under the microscope. 
M. J. S. 


Detection of Bromine in Urine. By Apotr JouuEs (Zeit. anal. 
Chem., 1898, 37, 439—440).—The urine (10 cc.) is mixed with 
sulphuric acid and excess of permanganate in a narrow-necked flask. 
A piece of filter paper soaked in a 01 per cent. solution of para- 
dimethylphenylenediamine is placed in the neck, and the flask is 
warmed on the water bath. If bromine is present, the paper acquires 
a violet colour, passing at the edges through blue into grey and brown. 
As little as 0:1 milligram is easily detected. Neither chlorine nor 
iodine (unless in enormous excess) interferes with the reaction. 


M. J. 8. 


Special Cases of the Hstimation of Sulphur and of Iodine. 
By Antonio Lona and L. Bonavia (Gazzetta, 1898, 28, i, 336—341). 
—The authors propose the following methods for estimating, in the 
same solution, sulphur, in the form of sulphites, thiosulphates, 
trithionates, tetrathionates, sulphides or polysulphides, and iodine, in 
the form of iodide or iodate. 

A. The solution containing sulphur and iodine is made alkaline 
with potassium carbonate, oxidised with potassium permanganate (the 
excess of the latter being destroyed by alcohol) acidified with acetic 
acid, and filtered ; one proportional part of the filtrate is precipitated 
with barium chloride and the barium sulphate weighed, whilst another 
is treated with potassium iodide and the iodine titrated with thio- 
sulphate, after acidification with hydrochloric acid. If the solution 
contains no chlorides, it is treated, after oxidation and filtration, with 
nitric acid free from nitrous acid at 50—60°, and precipitated with 
barium nitrate ; after filtering off the barium sulphate, the iodine is 
determined in the filtrate as before. 

B. The solution of sulphur and iodine compounds is oxidised with 
sodium peroxide, the excess of the latter decomposed, and the iodic 
acid reduced with zinc dust ; the filtrate may be treated in two ways. 
a. It is acidified with acetic acid, precipitated with barium acetate, 
and the barium sulphate filtered off after several hours repose at 40° ; 
the iodine is precipitated in the filtrate with silver nitrate. 6. It is 
neutralised with nitric acid, precipitated with silver nitrate, and 
strongly acidified with nitric acid ; the filtrate from the silver iodide 
is precipitated with barium nitrate. 

The several methods described all gave satisfactory test results. 

W. J. P. 


Separation of Dithionic Acid from the other Acids of 
Sulphur. By Antonio Loner ~nd L. Bonavia (Gazzetta, 1898, 
28, i, 341—344).—Salts of sulphur acids of a lower degree of 
oxidation than sulphuric acid are, with the exception of dithionic 
acid, oxidised to sulphuric acid in alkaline solution by potassium 
permanganate or hypobromite; after the oxidation, the solution is 
precipitated with barium acetate, and the barium sulphate filtered off 
and weighed. The dithionic acid in the filtrate is oxidised to sulphuric 
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acid by digestion for several hours with nitrohydrochloric acid or 

potassium chlorate and hydrochloric acid in presence of barium 

chloride ; the separated barium sulphate is then collected and weighed. 
The test analyses are very satisfactory. W. J. P. 


Selenium and Tellurium. By Epwarp Ke.uer (J. Amer. Chem. 
Soc., 1897, 19, 771—778).—The precipitation of selenium and tellu- 
rium from solutions of the corresponding selenous and tellurous 
acids by sulphurous anhydride is only complete in the presence of 
hydrochloric acid. Selenium appears to be completely precipitated 
only when the solution contains 30 per cent. or more of strong hydro- 
chloric acid of sp. gr. = 1175, whereas tellurium is completely thrown 
down from solutions containing 10 per cent..of this acid, but is not 
completely removed when the percentage of this acid present rises 
above 60. 

The two elements are both precipitated when a ferric salt is added 
to solutions of selenous and tellurous acids and the iron precipitated 
with ammonia, but precipitation is only complete when a considerable 
excess of iron is present. 

Selenium may be separated from tellurium by means of ferrous 
sulphate, which reduces selenous acid completely in acid solution, but 
has no action on tellurous acid. Selenium cannot be separated from 
copper by treatment of the mixed sulphides of these elements with 
sodium sulphide, since the residue left invariably contains some sele- 
nium. Quantitative experiments lend some probability to the idea 
that this precipitate contains copper selenide formed by the action of 
selenium sulphide on cupric chloride in the presence of hydrogen 
sulphide, which simply acts as a reducing agent : 

3CuCl, + SeS, + 3H,S = 2CuS + CuSe + 6HC1+ 38. 
A. H. 


Modified Form of Nitrometer for Use in Nitrogen Estima- 
tions by the Absolute Method. By Hooprer A. D. Jowett and 
Francis H. Carr (Chem. News, 1898, '78, 97).—In this nitrometer 
the two limbs are continuous below, as in the Schwarz apparatus, but 
with a three-way cock between them, which can put the measuring tube 
in connection either with a nozzle or with the pressure tube; the 
latter when taking readings, the former during a combustion, so that 
the unabsorbed gas expels potash by the nozzle, which then dips 
under potash ina dish. The measuring tube is fitted with a side 
tube for admitting gas at the lower end, and with a two-way cock 
above for connecting with an outlet for the withdrawal of gas for 
analysis, or with a funnel for the admission of potash, a gentle stream 
of which is allowed to flow through the apparatus during a combustion. 

D. A. L. 


. New Method of Estimating Nitric Acid. By E. Bouuie (Zeit. 

anal, Chem., 1898, 3'7, 498—501).—The proposed method is very suit- 
able for the estimation of nitrates in natural waters. The dry residue 
from 100 c.c. of the water evaporated in a conical flask, is treated 
with a few c.c. of concentrated sulphuric acid, and the neck of the 
flask immediately closed by a caoutchouc stopper, through which pass 
two short glass tubes of equal length. The other ends of these tubes 
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are similarly fitted into another caoutchouc stopper, which is pushed 
loosely into the neck of a second conical flask containing a known 
excess of potassium ferrocyanide in 80—100 c.c. of water, the position 
of the two flasks being horizontal. The sulphuric acid is then caused 
to moisten the whole of the water-residue, and as soon as evolution 
of gas ceases, the stopper is tightened in the neck of the second flask, 
and the apparatus placed vertically. The liberated nitric and hydro- 
chloric acids (the presence of a sufficient amount of chloride being 
presupposed or provided for) react with the ferrocyanide thus, 2HNO, + 
6HCl + 6K,FeCy, = 3K,Fe,Cy,,+4H,0+6KCl1+N,0,. The contents 
of the flasks are thoroughly mixed by repeatedly inverting the appa- 
ratus, so as to allow the liquid in the upper flask to run into the lower 
one, and when the free chlorine is completely absorbed, the unoxidised 
ferrocyanide is titrated by permanganate. The organic matter usually 
present in a water residue reduces permanganate so much more slowly 
than does hydroferrocyanic acid that it does not interfere with the 
recognition of the end point. M. J. 8. 


Laboratory Notes. By W. F. Katine Stock (J. Soc. Chem. Ind., 
1897, 16, 107—108).—Eatraction of soluble phosphates from artificial 
fertilisers.—The following method is recommended for the analysis. 
From 20 to 30 grams of the fertiliser is thoroughly shaken, after 
the addition of 20 to 30 ordinary glass marbles, with from 2 to 3 
litres of water in a closed bottle during 3 hours ; the liquid is then 
allowed to clear by subsidence, or if this takes place slowly, is filtered, 
and an aliquot portion withdrawn for analysis. 

Estimation of nitric nitrogen in water analysis.—The following 
method gives good results, and has the advantage that the copper— 
zinc couple can be used repeatedly during several months. A 7 oz. 
wide-mouthed stoppered bottle is nearly filled with copper—zinc 
prepared in the usual manner, and 100 c.c. of the water to be analysed 
added ; the stopper is then inserted, and the mixture left at 20—25° 
during 48 hours ; after thoroughly shaking the bottle, 50 c.c. of its 
contents is withdrawn, 200 c.c. of water free from ammonia is added, 
and the mixture distilled with sodium carbonate according to the 
ordinary method. 

Extraction apparatus.—In this apparatus, the substance to be 
exhausted is contained in a tube surrounded by the vapours of the 
boiling solvent ; the latter thus acts at its boiling temperature, and 
consequently, very economical results are obtained. W. A. D. 


Estimation of Phosphoric Acid in Superphosphates. By 
LEo Vianon (Compt. rend., 1898, 126, 1522—1523).—In the analysis 
of superphosphates, it is customary to estimate separately and directly 
the quantities of phosphoric acid :«luble in water and ammonium 
citrate solution respectively. The author finds, however, that when 
the quantity of phosphoric acid soluble in the citrate solution is small, 
the results are almost invariably too low, even when the precipitation 
is allowed to go on for several hours. If, however, the aqueous 
solution and the ammonium citrate solution are mixed, the estimation 
of the total phosphoric acid in them is accurate. It is therefore 
recommended to estimate separately the phosphoric acid soluble in 
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water, and the phosphoric acid in the mixed aqueous and ammonium 
citrate solutions, and to determine by difference the quantity of phos- 
phoric acid soluble in the ammonium citrate solution. C. H. B. 


Analysis of Bone Superphosphate. By F. Poquition (Chem. 
News, 1898, '78, 3—4).—The usual determinations of the soluble 
phosphoric acid and the nitrogen are not considered adequate for 
ascertaining whether the sample is an admixture of ordinary super- 
phosphate and nitrogenous matter, or a genuine bone superphosphate. 
It is suggested that the amount of fatty matter soluble in carbon bi- 
sulphide or in benzene should also be estimated, inasmuch as the 
proportional relation of that factor to the phosphoric acid is practically 
constant in bone superphosphates, being 10 to 12 of fat to 100 of 
phosphoric acid in superphosphates from green bones or degelatinised 
bones, with fat previously removed by water, and 6'5 to 100 in super- 
phosphates from bones from which the fat has been extracted by 
benzene, proportions that cannot conveniently be obtained by 
admixture with ordinary superphosphate when the nitrogen is also 
taken into consideration. D. A. L. 


Estimation of Boric Acid. By CLemente MontTemaRrrtInt (Gazzetta, 
1898, 28, i, 344—-348).—T he author has shown (Real. Accad. Linc., 1889, 
[iv], 6), that Gooch’s method (Abstr., 1887, 299) is the best for the 
estimation of boric acid; Thaddéeff (Abstr., 1897, ii, 597) does not 
quote this paper, and gives a method for determining boric acid which 
is inconvenient and complicated. Gooch’s method is the only direct 
and convenient one for determining boric acid. — W. J.P. 


Action of Carbonic Anhydride on Soluble Borates. By Louis 
C. Jones (Amer. J. Sci., 1898, 5, 442—446).—Morse and Burton have 
worked outa process for estimating boric acid based upon the assumption 
that when a solution of this acid, mixed with excess of barium hydroxide 
is treated with carbonic anhydride, the excess of barium only is precipi 
tated as carbonate. The author, having made several experiments, finds 
the process quite untrustworthy, as the barium borate is also partially 
decomposed. 

Carbonic anhydride is capable of entirely displacing the boric acid, 
even from borax, if the acid is removed as fast as it is liberated. Ifa 
borate is boiled with methylic alcohol in a suitable apparatus through 
which a current of carbonic anhydride is being passed, the residue will, 
after some time, give no reaction for boric acid, the whole of it 
having volatilised with the alcohol. L. DE K. 


Detection and Estimation of Carbonic Oxide in Air in 
presence of traces of Gaseous Hydrocarbons. By ArmanD 
GavTIER (Compt. rend., 1898, 126, 1299—1305. Compare this vol., ii, 
535—538).—The air, previously filtered through glass wool and freed 
from carbonic anhydride and aqueous vapour by means of caustic 
potash, barium hydroxide, and phosphoric anhydride, is passed 
successively through two tubes heated in an air bath at 100—105°, 
and containing respectively iodic anhydride and finely divided metallic 
copper. The carbonic oxide is oxidised by the iodic anhydride with 
liberation of iodine, the latter being completely absorbed by the 


ANALYTICAL CHEMISTRY. 641 


copper, which is weighed before and after the experiment. Each 
milligram of iodine corresponds with 0°441 c.c. of carbonic oxide. In 
the presence of hydrocarbons of the ethylene and acetylene series, 
which also reduce iodic anhydride to some extent, the air, after 
passing over the heated copper, is passed through weighed tubes of 
phosphoric anhydride and barium hydroxide to absorb the water and 
carbonic anhydride formed by the oxidation of the carbonic oxide 
and hydrocarbons. ‘The tube containing iodic anhydride is ‘also 
weighed before and after the experiment. The loss in weight of the 
latter, less the iodine absorbed by the copper, gives the oxygen supplied 
by the iodic anhydride, and the difference between this and the amount 
of oxygen corresponding with the water and carbonic anhydride 
produced, gives the weight of oxygen contained in the carbonic oxide 
originally present in the air. N. L. 


Sources of Inaccuracy in the Estimation of Carbonic An- 
hydride and Aqueous Vapour in Large Volumes of Air. By 
ARMAND GavTIER (Compt. rend., 1898, 126, 1387—1393).—The author’s 
researches on the estimation of minute quantities of carbonic oxide 
and hydrocarbons in the atmosphere (this vol., ii, 536) have led him 
to reconsider the question of the preliminary purification of the air 
from carbonic anhydride and aqueous vapour, and the relative effici- 
ency of caustic potash, barium hydroxide, sulphuric acid, and phos- 
phoric anhydride is discussed in detail. Even after the most careful 
purification by means of caustic potash, air still retains carbonic 
anhydride to the extent of about 0°l c.c. per 100 litres, but this is 
easily removed by passing the gas through baryta water, or through 
a tube containing crystals of barium hydroxide slightly moistened with 
water. Experiment shows that the traces of carbonic anhydride 
which escape the action of caustic potash are not to be attributed to 
oxidation of the rubber connections of the apparatus, or to diffusion, 
through the latter, of the external air. 

The removal of aqueous vapour may be effected, with sufficient 
accuracy for most purposes, by means of sulphuric acid ; 100 litres of 
air, carefully dried by this reagent, were found to retain only 0°3 to 
0:353 milligram of water, as estimated by absorption by phosphoric 
anhydride. Since, however, sulphuric acid dissolves carbonic anhydride 
and other gases, it is preferable, in the most exact analyses, to use 
phosphoric anhydride. Experiments were made with a view of ascer- 
taining whether the volatility of sulphuric acid is an appreciable 
source of inaccuracy. One hundred and ninety-two litres of air, after 
being dried with sulphuric acid, and subsequently filtered through 
glass wool, produced no sensible turbidity in baryta water, but the 
latter, on evaporating with hydrochloric acid and taking up the residue 
with water, left 0°1 milligram of barium sulphate, corresponding to 
0:00022 milligram of sulphuric acid per litre of air, a quite insignifi- 
cant proportion. It is calculated, from this result, that the vapour 
pressure of sulphuric acid at 13—14° does not exceed one twenty- 
millionth of an atmosphere. N. L. 


Table for Calculating Potassium Platinochloride into Po- 
tassium Oxide. By Gdé.rscuxe (Zeit. anal. Chem., 1898, supp.). 
—This table gives the weight of potassium oxide equivalent to 
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potassium platinochloride for every half milligram of the latter up to 
l gram. The coefficient 019308 was used in the calculation. 
M. J. 8. 


Estimation of Calcium. By Max Passon (Zeit. angw. Chem., 
1898, 776—777).—The advantage of this process is that it may be 
used in the presence of iron, alumina, magnesia, and phosphoric acid 
without their previous removal. 

The sample is builed with dilute nitro-hydrochloric acid in a half-litre 
flask until everything but the sand is dissolved. When cold, the liquid 
is made up to the mark, and an aliquot part is slightly over-neutralised 
with dilute ammonia, using phenolphthalein as indicator; a 10 per 
cent. solution of citric acid is then added until the precipitate has 
completely redissolved, and after that another 10 c.c. of the citric acid 
solution. The liquid, diluted to about 200 c.c., is heated to boiling, 
precipitated with ammonium oxalate, and the precipitate, which is 
crystalline, is collected, washed, ignited, and weighed as calcium oxide. 
The test analyses show the great accuracy of the process. L. pe K. 


Cyanometric Estimation of some Metals. By Harry BrEaRLEY 
and Horace Jervis (Chem. News, 1878, 78, 177—179, 190—191. 
Compare this vol., ii, 258).—In adopting this method, to ensure uni- 
formity, either direct titration, or adding excess of cyanide and 
titrating back with silver nitrate should be exclusively adopted, more- 
over, the quantity of potassium iodide present affects the changes, and 
should be regulated ; 2 c.c. of a 2 per cent. solution for each 500 c.c. 
of solution titrated gives the deepest desirable cloudiness, 

Nickel and copper present contrasts in their behaviour inthis process ; 
nitrates, acetates, tartrates, and sulphates in alkaline solution inter- 
fere in the case of copper, but not in that of nickel; with the latter 
metal, too, the reaction is complete with the theoretical quantity of 
cyanide, whilst with the former metal a great excess is required. In 
titrating nickel, an error may arise by the formation of a silky, crys- 
talline compound, which is, however, prevented by the use of ammo- 
nium sulphate. Various experiments show that chromic oxide, 
aluminium, zinc, and iron interfere to a noticeable extent with the 
estimation of nickel by this method, zine raising, the others lowering, 
the result, whereas calcium, barium, strontium, magnesium, cadmium, 
manganese, chromic acid, tin, molybdenum, arsenic, antimony, bismuth, 
lead, uranium, and tungsten do not interfere. This is true when the 
amount of nickel is 0°l gram, the amount of interfering metal 0-05 
and 0°1 gram, and the excess of ammonia 10 cc. of 2N solution, 
the foreign element being generally added as chloride, and ammonium 
chloride replacing the sulphate where insoluble sulphates would be 
‘ formed. The interference of zinc decreases with increased excess of 
ammonia, and may be obviated by adding the cyanide to a faintly acid 
or neutral solution, and using sodium carbonate instead of ammonia ; 
then filtering, adding silver nitrate to the filtrate until only traces of 
free potassium cyanide remain, then repassing through thesame filterand 
completing the filtration ; if cadmium is present in quantity sufficient 
to interfere, the same method should be used. Whilst recognising the 


ANALYTICAL CHEMISTRY. 643 


utility of sodium pyrophosphate as a corrective in the case of zinc, the 
authors consider that the benefit observed is due to the low results 
arising from this corrective compensating the high result due to 
the zinc (Moore, Abstr., 1889, 1033) and, as Moore found with 
iron, the authors find with aluminium, that sodium pyrophosphate is 
not a good reagent to use for preventing precipitation ; it is, however, 
useful for the purpose in the case of copper titrations. Tartaric acid 
may be used to keep aluminium in solution, 0°] gram of this metal 
requiring 1 gram of the acid, a large quantity of which, however, 
delays the reaction. In the presence of aluminium, the titration of 
nickel may be accurately effected by proceeding as in the presence of 
zinc, but adding the usual excess of ammonia, and not sodium car- 
bonate, filtering an aliquot portion of the liquid, and going back with 
silver nitrate ; a preliminary quantitative test, or some knowledge of the 
amount of nickel present, is necessary. In the case of tron, the low 
result is due to mechanical retention of the nickel by the precipitate, 
and is overcome by adding the cyanide before rendering the solution 
alkaline, or by using an alkali carbonate instead of ammonia for 
precipitation. If any interference is anticipated on account of man- 
gamese, the treatment as in the case of zinc may be followed, using 
ammonium carbonate, or ammonium chloride may be used to keep the 
manyanese in solution, but, as a matter of fact, the precipitated man- 
ganese hydroxides are harmless. In the presence of chromium, the direct 
titration of nickel is inadmissible; but with a knowledge of the 
approximate amount of nickel present, adding excess of cyanide, allow- 
ing some time to elapse and then titrating back, it yields fairly 
accurate results; better still, the excess of cyanide may be added 
before making the solution alkaline. The mixed solution of chrom- 
ium and nickel salts, when neutralised, changes from greenish- 
blue to full green, the blue is restored by a drop of hydrochloric acid 
and the titration proceeded with; sometimes a precipitate forms before 
all the cyanide is added, if small it does not interfere. Chromic 
oxide salts may be rendered harmless by transforming them into 
chromates, and using ammonium sulphate to retain any basic nickel 
chromate in solution. Zin should be in the stannic form. In the 
presence of sodiwm molybdate, the titration should not be delayed, inas- 
much as a nickel molybdenum precipitate forms very slowly; its forma- 
tion may be further retarded by using ammonium sulphate. For similar 
reasons, the titration should not be delayed in the presence of arsenic ; 
sodium arsenite lowers the results, but only by less than 1 per cent.; with 
the arsenate, however, the results are accurate. Antimony and bismuth 
oxychlorides do not interfere, but their precipitation may be prevented 
by means of a small amount of tartaric acid. Lead acetate does not 
interfere, and precipitation may be avoided by using nitrates instead 
of sulphates to heighten the iodine turbidity. Uranium forms a pre- 
cipitate with ammonia, so that the carbonate should be used. Citric acid 
causes low results, and cannot be used to replace tartaric acid. It is 
noted that adding the cyanide to the slightly acid solution does not 
occasion any serious loss; moreover, experiments indicate that the 
interference in the cases of chromium, aluminium, and iron appears to 
be due to mechanical retention. The case of manganese and copper is 
to be investigated. D, A. L. 
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Volumetric Estimation of Lead, Copper, Iron, Potassium 
Ferrocyanide, Dextrose, and Sulphuric Acid (in Sulphates). By 
Ruvoss (Zeit. anal. Chem., 1898, 37, 426—436).—The operations are 
best performed in test-tubes of about 120 c.c. capacity. The lead 
to be estimated is thrown down as sulphate, or ferrocyanide, by an 
excess of sodium sulphate or potassium ferrocyanide. After boiling 
and cooling, phenolphthalein is added, and the liquid is accurately 
neutralised in the cold. It is then heated to boiling, and standard 
barium hydroxide solution is run in from a burette until the red colour 
of the upper liquor does not disappear on boiling and is not increased 
in intensity by further additions. The red colour becomes permanent 
when half of the lead salt is converted into oxide, but it is better to 
add a few c.c. in excess and titrate back with N/5 acid, Conversely, 
sulphates and ferrocyanides are estimated by precipitating with lead 
nitrate and titrating the precipitate with baryta as above, after filter- 
ing and washing, if any metals precipitable by baryta are present. 

Chromic acid may be estimated by precipitating with an excess of 
lead and titrating the lead in an aliquot part of the filtrate, correcting 
if necessary for the volume of the lead chromate (see this vol., ii, 635). 
For the estimation of copper, sodium oxalate is added until the copper 
oxalate first precipitated is redissolved, and then phenolphthalein and 
baryta. As soon as the free acid is neutralised, the solution acquires 
the colour of methyl-violet 6B. By adding calcium chloride, the 
double oxalate is decomposed, and now the red colour of the indicator 
does not appear until the copper is precipitated. A small excess of 
baryta is employed as in the case of lead, and the excess of alkali is 
titrated back with acid, but in this instance at the boiling point. 
Small quantities of copper can be estimated by precipitating as ferro- 
cyanide, and titrating with baryta; the red colour appears when half 
the copper ferrocyanide is converted into oxide. The subsidence of all 
the ferrocyanide precipitates is greatly promoted by adding solid potas- 
sium nitrate and boiling. 

A modification of the above method serves well for ascertaining 
the amount of cuprous oxide obtained in a sugar estimation. After 
proceeding as prescribed by Allihn, but with the sugar solution 
diluted 24-fold, the precipitate with its filter is thrown into a 
test-tube, dissolved in the smallest possible quantity of nitric acid, 
and the solution boiled for 3 minutes. Soda solution (free from 
carbonate) is then added until (with phenolphthalein) there is a decided 
excess of alkali, which excess is then exactly removed by dilute sul- 
phuric acid: To the still hot solution, 15 c.c. of N/2°5 sulphuric acid 
is added, together with methyl-orange, and after cooling, the excess of 
free acid is measured with N/5 soda. The greenish-yellow colour which 
_ indicates the termination of the titration can be verysharply recognised. 

Ferric ferrocyanide, which has been washed with potassium nitrate 
solution until free from acid, can be titrated with baryta and phenol- 
phthalein, the red colour appearing when all the iron is as hydroxide. 

. M. J.8. 


Separations of Aluminium [from other Metals] by Hydro- 
chloric Acid. By Franxe 8. Havens (Amer. J. Sci., 1898, 6, 45—48). 
—The author (Abstr., 1897, ii, 232) has published a very good process 
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for separating aluminium from iron and beryllium, based on the fact 
that its chloride is insoluble in a mixture of hydrochloric acid with its 
own volume of ether previously saturated with hydrogen chloride. 
He now states that this process works equally well with mixtures 
of chloride of aluminium with chlorides of zinc, copper, mercury, and 
bismuth. L. vE K. 


Condition of Oxidation of Manganese Precipitated by the 
Chlorate Process. By Franx A. Goocn and Marrna Austin (Amer. 
J. Sci., 1898, [iv], 5, 260—268).—The authors’ experiments show 
that if due attention be paid to details, the precipitation of manganese 
nitrate by sodium chlorate in presence of concentrated nitric acid is 
practically complete, the manganese escaping precipitation being found 
in no case to exceed 00001 gram. The use of sodium chlorate is to be 
preferred to that of the potassium salt, since the latter, owing to its 
sparing solubility, is apt to be mechanically carried down with the 
precipitated oxide ; sodium chlorate also has the advantage of being 
more easily decomposed. The “oxygen value” of the precipitated 
oxide is best determined by dissolving it in sulphuric acid and potas- 
sium iodide solution, and titrating the liberated iodine with standard 
sodium thiosulphate solution; or by reducing the oxide with N/10 
arsenious acid solution in presence of sulphuric acid, neutralising the 
solution with potassium hydrogen carbonate, and titrating the excess 
of arsenious acid with standard iodine solution. In the latter process, 
sufficient tartaric acid or alkali tartrate should be added to the acid 
solution to prevent the precipitation of manganese during the subse- 
quent neutralisation. If this precaution is not taken, errors may be 
introduced owing to the reoxidation of the precipitated manganous car- 
bonate by the iodine. A series of analyses made by the methods just 
described showed that the precipitate obtained in the chlorate process 
contains less oxygen than corresponds with the degree of oxidation 
of manganese dioxide, and that the average error thus introduced into 
analyses based upon the assumption that MnO, is precipitated amounts 
to more than 2 per cent. The oxide may, however, be obtained of a 
definite and constant composition by a modification of the process, 
based upon the observation of Wright and Menke that by the action 
of adilute solution of potassium permanganate, in presence of zinc 
sulphate, on manganous sulphate at 80°, an oxide is precipitated 
which, although combined with alkali, contains oxygen exactly in the 
proportion corresponding with the dioxide. Three-fifths of the 
manganese in the precipitate represents the amount originally present 
in the manganous sulphate. The following method of procedure is 
recommended. 

The solution of the manganous salt is evaporated to dryness, heated 
with nitric acid until oxides of nitrogen are no longer evolved, and 
concentrated nitric acid then added until the volume of the liquid is 
85 c.c. Sodium chlorate (5 grams) is added, the liquid boiled for 
5 minutes, more nitric acid (15 c.c.) and a few crystais of the chlorate 
introduced, and the solution again boiled. After cooling, the pre- 
cipitate is collected on an asbestos filter, washed with water, dissolved 
in 2 ¢.c, of hydrochloric acid, and the solution evaporated with 5 c.c. 
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of concentrated sulphuric acid until the hydrochloric acid is completely 
expelled. The solution of the manganous sulphate (containing not 
more than 0°5 gram of the salt) is nearly neutralised with potassium 
carbonate, mixed with solutions of zinc sulphate (2 grams) and potas- 
sium permanganate (1°5 grams), and the liquid, amounting to about 
500 c.c., heated to 80°, and potassium hydrogen carbonate added in 
quantity rather more than sufficient to neutralise the acid still remain- 
ing. The precipitate is collected, washed with water, and its oxygen 
value determined by one or other of the methods described above. 
The results obtained by this process are very satisfactory. N. L. 


Estimation of Manganese as the Sulphate and as the Oxide. 
By Frank A. Goocn and Marrua AusTIN (Amer. J. Sci., 1898, 5, 
209—214).—The authors state that the best way of estimating 
manganese is to weigh it in the form of anhydrous sulphate, provided 
it is not heated to too high a temperature. 

In their experiments, the solution of the manganous chloride was 
introduced into a weighed platinum crucible, and after adding a slight 
excess of sulphuric acid, the water was removed by heating on the 
water bath. The crucible, supported by a porcelain ring, was then 
inserted in a porcelain crucible in such a manner that there was a 
space of about 1 cm. between the platinum crucible and the outer 
crucible, the latter being heated over a strong bunsen flame until the 
contents of the inner crucible were quite dry. The results quoted 
prove the accuracy of the process. 

If it is desired to weigh the manganese as manganosomanganic 
oxide, the residue should be treated with nitric acid, and the crucible 
heated in the upper part of the flame of a strong bunsen burner, in 
such a manner that an oxidising flame covers nearly the entire wall 
of the crucible. For accurate work, the weighing as sulphate is, 
however, preferable. L. DE K, 


Estimation of Manganese separated as Carbonate. By 
MartHa Austin (Amer. J. Sci., 1898, 5, 382—384).—The author 
confirms the statement of Guyard, that manganese may be completely 
precipitated by ammonium carbonate even in the presence of excess 
of ammonium chloride. Precipitated in this manner, the solution 
being heated to boiling, the precipitate is, of course, quite free from 
alkali salts, and may be converted by ignition into oxide, or, better 
still, weighed as sulphate (see preceding abstract). Attempts to weigh 
the carbonate as such were unsuccesful, L. pe K, 


Volumetric Estimation of Iron in Hydrochloric Acid Solution 
by means of Potassium Permanganate. By M. Haurre (Chem. 
Zeit., 1897, 21, 894—895).—The following reagents are required. A 
solution of potassium permanganate representing about 0°005 gram of 
iron per c.c.; an acid solution of manganous sulphate, made by dis- 
solving 100 grams of the crystallised salt in 1300 c.c. of water and 
adding 200 c.c. of sulphuric acid ; a cold saturated solution of mercuric 
chloride, and a dilute solution of stannous chloride, 

The substance is dissolved in hydrochloric acid; any insoluble 
matter is, if necessary, fused with potassium sodium carbonate, and 


ANALYTICAL CHEMISTRY. 647 


the melt is then again boiled with hydrochloric acid. To completely 
destroy organic matter, the liquid is mixed with potassium per- 
manganate and thoroughly boiled. When cold, the whole is made up 
to a definite bulk, and an aliquot part is taken for the titration. 
This is diluted to about 200 c.c., boiled, and stannous chloride added 
until the iron is completely reduced, any great excess being avoided ; 
100 c.c. of the mercury solution is now added, which should give a 
small but decided precipitate of calomel, and then 60—100 c.c. of the 
manganese solution. The liquid is rapidly cooled and titrated with 
the permanganate; the latter should be standardised in the same 
way, using pure iron wire for that purpose. L. DE K. 


Determination of the Reducibility of Iron Ores. By Jonan 
G. WrsoreH (Chem. News, 1898, '78,4—6). Compact ores are less 
readily reduced by the carbon and carbonic oxide in the blast furnace 
than other ores, and the peroxide of iron is more easily reduced than less 
oxidised ores. As ordinary chemical analysis does not indicate how 
an ore will behave in the blast furnace, the author has devised an 
apparatus to test this factor. In it a vertical reduction tube, 1°6 
metres long and 50 mm. in diameter, with a portion 35 mm. in diameter 
at the bottom, is suspended, 0°25 metre from the hearth, in a circular 
producer in which charcoal is burnt in-a grate without forced draught. 
The temperature in this tube varies from 400° at 0°5 metre to 880° at 
1:5 metres from the top, whilst the gas produced contains from 3:2 to 
3°6 per cent. of carbonic anhydride and 30 to 32 per cent. of carbonic 
oxide, but when the tube is raised by 0°35 metre from the furnace there 
is 17 per cent. of carbonic anhydride. In this apparatus, reduction tests 
may be made byexposing samples of pulverised ore to high temperatures, 
gradually or suddenly, and in any quantities, but conveniently 8 to 10 
grams in a wire gauze boat ; one or many at a time may be tested. The 
author’s practice is to suspend the boat in the 400° zone, the zone of dis- 
sociation of the reducing gas, for an hour, then to lower it directly into 
the hottest part of the tube, and after an hour to cool it in a current 
of carbonic oxide. In the product, the carbon, total iron, and metallic 
iron are determined, and also the proportion (in units per cent.) that the 
oxygen found after reduction bears to the amount of oxygen that 
would be found if the whole of the iron was present as peroxide, the 
last factor being called the degree of oxidation. The carbon is deter- 
mined in Sarnstrém’s apparatus by oxidising with chromic solution 
and absorbing the carbonic anhydride ; the metallic iron by treatment 
with sulphuric acid and measuring the hydrogen evolved ; the total 
iron by dissolving 0°25 gram in hydrochloric acid, filtering, evaporat- 
ing with sulphuric acid, dissolving in water, reducing with zinc, and 
titrating ; the degree of oxidation by treating 0°4 gram of the sample 
with 5 c.c. of 10 per cent. sulphuric acid with agitation until the 
evolution of gas ceases, then warming with about 5 c.c. of sulphuric 
acid, sp. gr. = 1°23, until all the iron is dissolved, and titrating the 
solution with permanganate. In the case of refractory ores, the first 
solution is separated and the undissolved residue alone treated with a 
more concentrated acid, the solutions being mixed for the titration. 
The numbers obtained by these various iron determinations furnish 
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data for the calculation of the degree of oxidation, which for iron per- 
oxides is 100; for the magnetic oxide, 88-9 ; and for the suboxide, 
66°7. D. A. L. 


Separations with Alkali Chromates. By Harry Breariey 
(Chem. News, 1898, '78, 14—16. Compare this vol., ii, 460).—Separa- 
tion of Iron and Aluminiwm.—In solutions saturated with dissolved 
hydroxide, or in hot solutions containing free acetic acid, 0°5 gram of 
iron is precipitated by 10 c.c. of a solution containing 12°5 grams of 
potassium chromate per litre, whereas in the first case aluminium is 
only partially precipitated by 50 c.c. of the chromate solution, and in 
the second case it is not precipitated at all; when, however, both 
metals are present in a solution, the iron is only precipitated by a 
much larger quantity of chromate and carries aluminium with it, so 
that the reaction cannot be adopted asa means of separation ; this 
appears to be due to the fact that ferric chloride dissolves freshly 
precipitated basic aluminium carbonate, and aluminium chloride dis- 
solves freshly precipitated ferric hydroxide. In solutions where only 
the free acid of a solution of iron and aluminium salts has been 
neutralised without forming dissolved hydroxide, the aluminium is not 
precipitated at all by the chromate, whilst the iron is only imperfectly 
precipitated. The separation of iron and chromium can also not be 
effected in solutions saturated with hydroxide. The separation of iron 
and nickel in such solutions by means of potassium chromate is good 
in the absence of acid, and practically perfect in the presence of 1 per 
cent. of acetic acid, and inasmuch as a large excess of the precipitant 
may be used without injurious effect, the separation is good even in 
the presence of aluminium, which latter may be retained in solution 
by tartaric acid in the subsequent cyanometric estimation of the 
nickel, a point, however, to be considered later by the author ; but in 
preparing the solution for this estimation it is necessary in the pre- 
sence of chromic acid to add ammonium sulphate first, and then to 
render alkaline with ammonia. The ammonium sulphate prevents the 
formation of a basic nickel chromate and also heightens the silver 
iodide turbidity. The separation of iron and copper by the chromate 
is even better than in the case of the nickel, and in both instances the 
chromate surpasses the acetate separation. The separated copper 
may be easily estimated by the soda-cyanide process (this vol., ii, 140, 
258). D. A. L. 


The Iodometric Estimation of Molybdenum. By Frank A. 
Goocu and Joun T. Norton, jun. (Amer. J. Sct., 1898, 6, 168—175).— 
Friedheim and Euler having taken exception to the criticisms passed 
on their process by Gooch and Fairbanks (Abstr., 1897, ii, 76), the 
authors state that, unless precautions are taken to exclude air, the 
results cannot be trustworthy. The apparatus is made by sealing 
a separating funnel on to a 100 c.c. Voit distilling flask ; this is in turn 
connected with a Drexel wash-bottle, placed in cold water and 
containing solution of potassium iodide. To prevent even the slightest 
escape of iodine, it is fitted with a bulbed trap. About 0°3 gram of 
the molybdic acid and 0°75 gram of potassium iodide having been 
introduced into the distilling flask, the air is expelled by means of a 
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current of carbonic anhydride, generated in a Kipp’s apparatus from 
marble and hydrochloric acid containing some cuprous chloride. 
Forty c.c. of hydrochloric acid of 1°12 sp. gr.is then introduced by means 
of the separating funnel, and the whole is gently boiled in a current of 
the gas until exactly 10 c.c. of liquid is left in the distilling flask, 
when it may be assumed that the last traces of iodine have been 
expelled. The liberated iodine is then titrated with standard solution 
of sodium thiosulphate as usual. L. DE K. 


Estimation of Technically Available Molybdenum in Molyb- 
denite. By Huco Borntricer (Zeit. anal. Chem., 1898, 37, 438).— 
About a gram of the mineral is digested (in a conical flask), for about 2 
hours, with 25 c.c. of concentrated nitric acid ; ammonia is then added, 
and the liquid filtered. The undissolved portion is treated with acid 
a second time, and the united filtrates evaporated to dryness with excess 
of nitric acid; the residue, consisting of molybdic acid and ammonium 
nitrate, is then treated with 50 per cent. alcohol, in which the latter alone 
dissolves. The molybdic acid may be collected and weighed, or better, 
dissolved in 50 c.c. of normal ammonia, and the excess of ammonia 
titrated back with normal sulphuric acid. The metallic molybdates in 
the ore, which are technically useless, escape estimation, M. J. 8, 


Patera’s Method of Estimating Uranium. By Huco Born- 
TRAGER (Zeit. anal. Chem., 1898, 37, 436—437).—The method, as 
given in Fresenius’s Anleitung zur quantitativen Analyse, consists in 
dissolving the ore in nitric acid, adding an excess of sodium carbonate, 
boiling, and filtering, by which means the uranium passes into the 
filtrate with only traces of other metals, and can be thrown down by 
sodium hydroxide as sodium uranate. This method gives fairly 
accurate results with rich ores, such as pitch blende, but when applied 
to poor ores the precipitate is liable to be seriously contaminated with 
silica. It is therefore advisable to dissolve it in hydrochloric acid 
(after igniting) and to precipitate the uranium by ammonia from the 
filtrate. This precipitate is more easily washed than that with soda, 
and after ignition is weighed as Ur,O,,. M. J. 8. 


Estimation of Tinin Tin Salts. By A. Frornxen and J. Fasau 
(Chem. News, 1898, '78, 100—101).—The solution of the tin salt con- 
taining 0-2 to 0:4 gram of metal is treated in a flask with a few drops 
of hydrochloric acid along with from 0°5 to 1 gram of aluminium 
wire and gently heated. In about half an hour, when the tin is all 
precipitated, both metals are completely dissolved by heating with 
10 c.c. of concentrated hydrochloric acid; the solution is rendered 
alkaline by sodium hydrogen carbonate and Rochelle salt, and then 
titrated with iodine. The results are low. D. A. L. 


Detection of Bismuth, By Ecripio Potiacci (Gazzetta, 1898, 
28, i, 391—394).—Bismuth compounds containing bromine or chlorine 
colour the bunsen flame bright green; the iodide, oxide, or other 
bismuth compounds do not give this colour, W. J.P. 
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Analysis of Soils. By Max Passon (Zeit. angw. Chem., 1898, 
777—781).—The author has slightly modified the process recommended 
by Dyer (Trans., 1894, 115), and operates as follows: 120 grams of 
the dry soil is introduced into a litre flask containing 600 c.c. of a 2 
per cent. solution of citric acid, and after the lapse of half an bour it 
is shaken for half an hour in a Wagner’s apparatus, The liquid is 
then filtered and 100 c.c. is taken for the estimation of the potassium. 
This, after adding a few drops of phenolphthalein, is mixed with a 
slight excess of barium hydroxide, which precipitates the greater part 
of the citric acid ; basic lead acetate may also be used, but baryta is 
better. The excess of barium, or lead, is precipitated by ammonium 
carbonate, and the liquid is then made up to 250 c.c. ; 100 c.c. of the 
filtrate, representing 8 grams of the soil, is evaporated in a platinum 
dish, the residue incinerated until the carbon is almost entirely burned 
away, and then powdered and boiled with dilute hydrochloric acid, the 
whole being evaporated to dryness. After gently igniting the residue, 
it is dissolved in water, filtered, and precipitated as usual with platinic 
chloride. 

Lime is best estimated by treating the earth in a litre-shaking flask 
for half an hour with 500 c.c. of standardised hydrochloric acid con- 
taining about half a per cent. of hydrogen chloride, and titrating an 
aliquot part with soda, using phenolphthalein as indicator. 

L, DE K. 


Contributions to Forensic Chemistry. [Detection of Phenol, 
Benzaldehyde, Carbon Bisulphide, Picrotoxin, Coniine and 
Nicotine]. By H. Metrzer (Zeit. anal. Chem., 1898, 37, 345—358). 
—Detection of Phenol and Benzaldehyde.—On heating to boiling an 
aqueous solution containing both phenol and benzaldehyde mixed with 
twice its volume of concentrated sulphuric acid, it becomes deep red, 
and (if not too dilute) gives a red, resinous deposit. On adding potash 
(after cooling) to alkaline reaction, the resinous substances dissolve 
with fine violet-blue colour, and if the liquid, after acidifying, is 
shaken with ether, the colouring matter dissolves in it ; on evaporation, 
a residue is left which dissolves in dilute alcohol and is coloured blue 
by alkalis, but is colourless in presence of free acids. Half a milligram 
of phenol and one drop of benzaldehyde suffices for the reaction. 

Detection of Carbon Bisulphide.—Carbon bisulphide, treated with 
alcoholic potash, is converted into potassium xanthate, which, when 
boiled for a short time with ethylic iodide, yields diethylic thiocarbon- 
ate; as this, when boiled with ammonia, splits up into ethylic 
thiocarbamate and mercaptan, the latter by its odour affords a 
means of recognising carbon bisulphide, even when no more than two 
milligrams is present. The ethylic thiocarbamate can also be recog- 
nised, since on boiling with alcoholic potash it is converted into potas- 
' sium thiocyanate which can be detected by its reaction with ferric 
salts. 

Another method consists in passing the vapour of carbon bisulphide 
along with carbonic anhydride over fused potassium cyanide, which is 
thereby converted into thiocyanate, A tube containing lead acetate 
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should be inserted in the series to arrest any hydrogen sulphide. Five 
milligrams of carbon bisulphide can be detected in this way, but the 
method is, of course, open to the objection that all volatile sulphur com- 
pounds produce the same result. 

Detection of Picrotoxin.—A trace of picrotoxin treated with benz- 
aldehyde (diluted with its own volume of alcohol to diminish the yellow 
colour which it gives with the sulphuric acid) and a drop of concen- 
trated sulphuric acid acquires a red colour, which, on gentle stirring, 
forms red streaks through the liquid. 

Detection of Coniine and Nicotine.—An alcoholic solution of coniine 
mixed with carbon bisulphide acquires a yellow colour, nicotine gives 
no coloration. On adding to the yellow solution a few drops of a 
dilute solution of copper sulphate (1: 200) or ferric chloride, charac- 
teristic yellow to brown precipitates are produced ; nicotine gives no 
such precipitate, although with larger quantities of the metallic salts 
it yields feeble yellow colorations. The brown copper precipitate is 
completely removed by ether (after adding water). Lobeliine, aniline, 
and methylamine give feeble yellow colours with carbon bisulphide, 
but whereas these colours are no longer visible at dilutions of 1 : 500, 
coniine gives a distinct reaction at a dilution of 1:10,000. On dis- 
solving a trace of nicotine in epichlorhydrin and heating to boiling, a 
deep red coloration is produced, whereas coniine gives no coloration ; 
about 0°00025 gram of nicotine can be thus detected. Strong solu- 
tions of lobeliine give a similar colour, but dilute solutions give only a 
feeble yellow. Aniline, dimethylamine, cadaverine, and ammonia do 
not produce any coloration. M. J. 8. 


Characteristic Reaction of Cane-sugar. By G. Popasoaii (Ann. 
Agron., 1898, 24, 141 ; from Bull. Assoc. Chim. Sucr. Dist., 18, No.1), 
—When 0°5 c.c. of a 5 per cent. solution of a cobalt salt and 5 c.c. of 
50 per cent. soda solution are added to a 10 or 20 per cent. solution of 
saccharose, a stable amethyst coloration is produced, In the case of 
glucose, a blue colour is obtained, which soon becomes greenish. The 
two sugars are readily distinguished, and it is possible to recognise 
the presence of a tenth of saccharose in glucose, and to detect 
addition of cane-sugar to wine, condensed milk, &c. Honey gives a 
blue colour which changes to pale green; lactose gives an unstable 
blue. Substances to be examined should be freed from dextrin and 
gum by means of baryta and lead subacetate. 

According to Beeson, a slight quantity of saccharose, in presence of 
much glucose, gives the blue coloration of glucose in reflected light, 
whilst in transmitted light, at a distance of about 80 cm. from the eye, 
the violet colour of saccharose can be seen (Hzp. Stat. -Record, ‘7, 


740). N. H. J. M. 


Estimation of Starch in Cereals. By Car. J. Lintner (Zeit. 
angw. Chem., 1898, 725—729).—This is an investigation as to the 
best methods of estimating starch in cereals. The final conclusions 
are: 1. The various methods in use all give different results, and an 
analyst should, therefore, state what process he has employed. 2. The 
substances which interfere are the pentosans. 3. When these are 
duly allowed for, the results obtained by various operators agree more 
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closely. 4. The best process will be, no doubt, the method proposed 
by Sachsse :—dissolving and inverting the starch in one single opera- 
tion, making due allowances for the dissolved pentosans. 

L. pe K. 


Detection of Sawdust in Meal. By G. A. Le Roy (Compt. 
vend., 1898, 126, 1047—1048).—When an alcoholic solution of phloro- 
glucinol strongly acidified with phosphoric acid is added to meal and 
gently heated, any particles of sawdust that may be present acquire 
an intense carmine-red colour, whilst fragments of grain are but 
slightly affected and starch remains colourless. A hydrochloric acid 
solution of phloroglucinol acts too energetically, and the difference 
between the wood cellulose and the grain cellulose is not sufficiently 
distinct. C. H. B. 


Estimation of the Acidity of Urine. By Cuaries LEPIERRE 
(Compt. rend., 1898, 126, 1534—1536),—The author discusses the various 
methods that have been proposed for the estimation of the acidity of 
urine. He considers that the only exact method is that of Gautier, 
in which the liquid is made alkaline by means of standard sodium 
hydroxide solution, the phosphates and other salts precipitated by 
barium chloride, and the residual alkalinity determined in an aliquot 
part of the filtered liquid, using phenolphthalein as an indicator. 

If this method is combined with the determination of the acidity 
by means of sodium hydroxide in presence of barium chloride and 
phenolphthalein without previous filtration, it is possible to determine 
the respective quantities of monometallic and bimetallic phosphates 
present. C. H. B. 


Estimation of Tartaric Acid in Presence of Citric Acid. By 
ArTHUR BorntrAGER (Zeit. anal. Chem., 1898, 37, 477—485).—To 
ascertain how far the process worked out by Warington and Grosjean 
(this Journ., 1875, 973 ; and Trans., 1879, 341) and investigated by 
the author (Abstr., 1886, 1082 ; 1887, 341), is suitable for the estima- 
tion of tartaric acid when citric acid is also present, mixtures contain- 
ing 05 to 4 grams of hydrogen potassium tartrate with 0°5 to 
5 grams of citric acid and 5 grams of potassium chloride were 
neutralised whilst hot by potash, cooled, made up to 50 c.c., and 
6 c.c. of a 50 per cent. solution of citric acid added, stirred until 
a precipitate appeared, and left until the next day before filtering. 
The precipitates were washed with a 10 per cent. solution of potassium 
chloride saturated with hydrogen potassium tartrate, and finally 
twice with potassium chloride alone before titrating. 

It was found that the mixture of 0°5 gram of tartrate and 5 grams 
of citric acid gave, under these conditions, no precipitate, but that a 

_ precipitate appeared when an additional gram of citric acid was added. 
In the cases where the citric acid originally present did not amount to 
more than twice as much as the tartrate, the use of 5 grams of citric 
acid as the precipitating agent gave fairly close quantitative results, 
but when the amounts of tartrate and (original) citric acid were about 
equal, 3 grams of citric acid sufficed for the precipitation. 

The following rule is therefore laid down; such a quantity of the 
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mixture is to be taken as corresponds in total acidity with 3 grams of 
citric acid. It is neutralised, &c., as above, and precipitated with 
3 grams of citric acid. Should the amount of tartrate found be more 
than double that of the citric acid found, the operation must be 
repeated with the addition (to the original mixture) of enough citric 
acid to restore approximate equality. Should, on the other hand, the 
amount of tartrate found be less than half the citric acid found, 
equality must be restored by adding a weighed quantity of ia 


Polarimetric Estimation of Gallotannic Acid. By R. F. Woop- 
SmirH and Cecit Revis (Analyst, 1898, 23, 33—35).—The process, 
which is intended for the estimation of gallotannic acid only, but 
which may, perhaps, be also extended to other kinds of tannin, is 
based on the fact that, under certain conditions, gelatin forms with 
tannin a precipitate of definite composition. Consequently, if a solu- 
tion of gelatin be polarised before and after treatment with tannic acid, 
the difference in the two rotations will serve as an indication of the 
amount of tannin. 

The details of the process are as follows: 25 c.c. of a 9 per cent. 
solution of gold label gelatin in water at 45° is put into a 100 c.c. 
evaporating dish and heated on the boiling water bath to 60°; 1 c.c. 
of soluble albumin is then added, and the whole heated for 10 minutes 
with constant stirring. After cooling to 50°, it is again heated to 
100° and filtered ; the precipitate is washed with boiling water and 
the filtrate made up to 50 c.c. at 45°. The liquid, which must be 
perfectly transparent, is now examined in a Schmidt and Haensch 
polarimeter at 45°. 

Twenty-five c.c. of the same gelatin solution is now heated with 
tannin solution containing about 0°6 gram of gallotannic acid, and the 
liquid poured off into another dish, the precipitate being washed with 
boiling water. The turbid liquid is clarified as before with fresh 
white of egg, and then again polarised. Each degree difference in 
polarisation (sugar units) represents 0°0673 gram of tannin. 

L. pE K. 


Detection of Cotton-seed Oil, Sesamé Oil, and EHarth-nut 
Oil in Olive Oils. By Massimo Torre and R. RueceEri (Zeit. 
angw. Chem., 1898, 850—853).—The authors (this vol., ii, 465) have 
devised a process for the detection of cotton-seed oil in edible oils ; and 
they now extend this method to the detection also of sesamé or earth-nut 
oil. To detect sesamé oil, 5—6 c.c. of the liquid fatty acids is shaken 
with an equal bulk of strong hydrochloric acid and 2 drops of a 1 per 
cent, alcoholic solution of furfuraldehyde. Even if only 1 per cent. of 
the adulterant is present, it gives a characteristic carmine-red colour 
to the acid. 

To test for earth-nut oil, the insoluble lead soap is first thoroughly 
exhausted with ether, and then shaken with this solvent in the presence 
of dilute hydrochloric acid. The ether is distilled off, and the residue 
of fatty acids is dissolved in 100 c.c. of 90 per cent. alcohol containing 
a drop of dilute hydrochloric acid, and the whole is heated to 60°. 
After cooling to 10—20° for about 3 hours, the crystalline precipitate 
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of lignoceric and arachidic acids is filtered off and washed, first three 
times with 10 c.c. of 90 per cent. alcohol, and then several times with 
alcohol of 70 per cent.; it is then dissolved off the filter by boiling 
absolute alcohol, and to the filtrate is added 100 c.c. of 90 per cent. 
alcohol and a drop of weak hydrochloric acid; after heating to 60°, 
the whole is allowed to cool for 3 hours. . The crystals are washed as 
before, and, finally, redissolved in boiling absolute alcohol. After 
evaporating the solvent, and drying the fatty acids at 100°, the melt- 
ing point is taken; if this is between 74° and 75:5°, it indicates the 
presence of earth-nut oil. The percentage divided by 0°048 represents 
the amount of the adulteration. L. pe K. 


Oxidised Cotton-seed Oil, and a General Method for the 
Analysis of Oxidised Oils. By WitHetm Fanrion (Zeit. angw. 
Chem., 1898, 781—785).—This is a study of the changes which take 
place in the constitution of cotton-seed oil when exposed to the air. 

The experiments were made by saturating with cotton oil two 
pieces of wash-leather, previously exhausted with light petroleum, 
and then exposing them for 8 and 12 days respectively to the air. 
The first piece was exhausted with light petroleum, which was then 
evaporated; the second one was similarly treated, but yielded a 
further supply of fatty matter when again exhausted with ether. The 
three products thus obtained, on evaporation of the solvents, were 
then analysed, together with the original oil. The method employed was 
as follows. After taking the iodine, saponification, and acidity numbers 
as usual, 2 or 3 grams of the sample was saponified with 10 c.c. of 
2N alcoholic soda, the alcohol evaporated, and the soap dissolved in 
hot water. It was then placed in a separating funnel, and decomposed 
with hydrochloric acid, 25 c.c. of light petroleum added, and, after 
thoroughly shaking, the whole was left over-night, when the clear 
aqueous liquid was drawn off, and the petroleum poured off from the 
undissolved sticky, oxidised fatty acids, the latter being slightly 
washed with more light petroleum. The residue left on evaporating 
the petroleum was weighed, dissolved in 25 c.c. of strong alcohol, 
titrated with N/2 soda, using phenolphthalein as indicator, and then 
shaken with light petroleum to dissolve the unsaponifiable matters. 
The oxidised acids are dissolved in hot alcohol, which is then evapo- 
porated in a weighed dish, allowance being made for any mineral 
matter which may be present. By deducting from the petroleum 
residue the weight of the unsaponifiable matter, the proportion of 
non-volatile acids is obtained, the molecular weight of which can be 
calculated from the amount of soda used. The weight of the total 
petroleum residue, plus that of the oxidised fatty acids, represents the 
Hehner number. It appears that, as the oxidation proceeds, the 
iodine figure gets very low, being 108°8 in the original sample, and 
only 55:4, 46°3, and 29°1 in the others; the Hehner figure also fell 
from 94°22 to 85°34, 83°62, and 74:20, and the non-volatile acids from 
92°85 to 63°53, 62°91, and 35°76. The inner saponification figure fell 
from 186°9 to 128°8, 128°9, and 74:4. The amount of unsaponifiable 
matter fell from 1°1 to 0°72 in the last sample, but showed a slight 
apparent increase in the others, The molecular weight of the non- 
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volatile acids fell from 278°1 to 276°2, 273:2, and 269°1. On the 
other hand, the acidity figure rose from 2:2 to 13°3, 13°8, and 33°4 ; 
the total saponification figure from 190°4 to 223°1, 227°5, and 271°3 ; 
and the oxidised fatty acids from 0°27 to 20°70, 19°43, and 37°72. 
The melting points of the non-volatile acids rose from 35—36° to 
45—46°, 46°, and 51°. 

When cotton-seed oil is oxidised by means of alkaline potassium 
permanganate, a large quantity of volatile acids, chiefly butyric, is 
obtained. L. pe K. 


A New Method of Estimating Fat in Food, Flesh, Feces, 
&c. By Leo Lizpermann and Satomon SzkKety (Pfliiger’s Archiv., 
1898, '72, 360 —366).—The substance to be investigated is boiled with 
potassium hydroxide ; alcohol is added, and then sulphuric acid care- 
fully. After cooling, the mixture is extracted with light petroleum, 
the soap dissolved in the light petroleum is determined, and the fatty 
acids estimated by titration with decinormal alcoholic potash. Full 
details of quantities used and formule for calculating the fat are 
given. The method is rapid, can be used with various forms of 
food-stuff, and gives results which closely approximate to the amounts 
found by the older method of ether extraction W. D. H. 


Fat Estimation by Liebermann’s Saponification Method. 
By Ferrencz Tanet and J. Weiser (Pfliiger’s Archiv., 1898, 72, 
367—369).—The method, the principle of which is given in the preced- 
ing abstract, was compared with Dormeyer’s gastric digestion method ; 
flesh and feces were examined. The numbers came out approximately 


the same ; on the average, the new method gives slightly higher results. 
The main advantage of the new method is its rapidity. W. D. H. 


Official Instructions for the Examination of Fats and 
Cheese (Zeit. anal. Chem., 1898, suppt. 7—30).—These official in- 
structions, published on April Ist, 1898, by the Imperial Chancellor, 
prescribe in minute detail the mode of sampling and of carrying out 
the following analytical operations. Estimation in butter, margarine, 
lard, and other fats and oils, of the amounts of water, casein, milk- 
sugar, total ash, chlorine, &c.; detection of boric and salicylic acids, 
formaldehyde, artificial colouring matters, sesame, cotton seed, and 
other vegetable oils (by the phytosterol reaction); determination of 
the melting and solidifying temperatures of the fats and fatty acids, 
of the refractive index with the Zeiss refractometer, of the acid 
number, Reichert, Meissl, Kéttstiorfer, Hehner, and Hiibl values, the 
non-saponifiable constituents, &c. In the case of cheese, the estimations 
of water, fat, total and soluble nitrogenous constituents, free acids 
and mineral constituents, and the procedure for ascertaining the origin 
of the fats present are described. The method of using the refracto- 
meter is very fully described, but it does not admit of serviceable 
abstraction apart from the illustrations given. M. J. 8. 


Testing Colophony. By Karu Drierericn (Zeit. angw. Chem., 
1898, 915—919).—The author considers a sample to be com- 
mercially pure if it conforms to the following tests. It should be 
transparent, and when boiled with water should only give the faintest 
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reaction with ferric chloride. {It should leave practically no ash, 
and be entirely soluble in alcohol, oil of turpentine, ethereal oils, 
acetone, ether, chloroform, methylic alcohol, amylic alcohol, ethylic 
acetate, benzene, and carbon bisulphide; partially soluble in petroleum, 
the portion insoluble in light petroleum of low boiling point not to 
exceed 7 per cent. The acidity figure should vary from 145 to 185 ; 
the sp. gr. from 1°045 to 1°085. 

The acidity is determined by dissolving 1 gram of the powdered 
sample in 25 c.c. N/2 alcoholic potash, allowing it to act for 2 hours in 
the cold; the excess of alkali is then titrated with N/2 sulphuric 
acid ; no water should be added. The sp. gr. is conveniently deter- 
mined by means of weak brines of sp. gr. varying from 1-070 to 1-085. 

L. vE K. 


Detection of Colophony in Dammar Resin. By Epvarp 
Hirscusoun (Zeit. anal. Chem., 1898, 37, 456—457 ; from Pharm. Zeit. 
Russ., 31, 609).—The estimation of the acid number does not give 
trustworthy results in this case. Colophony is readily dissolved by 
aqueous ammonia (0°96), and is reprecipitated by acids; dammar 
resin yields a yellowish or reddish extract, which gives a feeble opal- 
escence with acids. The resin is digested with the ammonia for half 
an hour, and the filtered extract acidified with acetic acid. Five per 
cent. of colophony can be detected. M. J. 8. 


Detection of Colophony in Guaiacum Resin. By Epvuarp 
Hirscusoun (Zeit. anal. Chem., 1898, 37, 459 ; from Pharm. Zeit. Russ., 
34, 513).—The method prescribed by the Russian Pharmacopeia 
consists in precipitating the resin by water from its alcoholic solution 
and shaking the precipitate with potash, when the guaiacum dissolves 
to a clear solution, whilst colophony gives a turbid solution and a pre- 
cipitate of resin soap. The method may be applied directly to the 
original resin. The powdered substance is shaken with potash solu- 
tion of about 15 per cent. ; a stronger solution would precipitate the 
potassium salt of the guaiacum resin, whilst a weaker one fails to pre- 
cipitate the colophony soaps. The presence of soda must be avoided. 
Another method is to shake the finely powdered resin with 4 or 5 
parts of light petroleum, and mix the colourless filtrate with an equal 
volume of a 0°1 per cent. aqueous solution of cupric acetate. The 
presence of colophony is revealed by a blue or bluish-green colour. 
Should less than 10 per cent. be present, the petroleum solution would 
need concentrating. M. J. S. 


Detection of Pyramidone in Urine. By Apotr Jouuzs (Zeit. 
anal. Chem., 1898, 37, 441—442).—Dimethylamidophenyldimethy]- 
pyrazolone, or pyramidone, prepared by Filehne and Spiro, and recom- 
mended by them as a substitute for antipyrin (Berlin. Klin. Wochenshr., 

' 1896, No. 48), yields bluish-violet colours when oxidised by ferric 
chloride, nitric and nitrous acids, and the halogens. Most of these 
colours rapidly fade and disappear, but the blue colour obtained with 
alcoholic iodine solution passes, after some time, into red. Hydrogen 
peroxide gives a blue colour only on warming ; acidified permanganate 
acts too energetically, producing only colourless compounds. Of these 
reactions, that with iodine is alone suitable for detecting pyramidone 
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in urine. A 1 per cent. iodine solution floated on the urine (after 
0-2 gram of pyrazolone had been taken twice a day) gave a sharp, 
violet-red ring, which, on standing, passed into reddish-brown. 

M. J. 8. 


Detection of Quinine. By Ecipio Powzaccr (Gazzetta, 1898,. 
28, i, 391—394).—The author detects quinine by the formation of 
thalleoquinine as follows. A centigram of the quinine compound is: 
dissolved in 1 c.c. of water and 2 drops of sulphuric acid. A smalF 
piece of lead peroxide is then put in, and the liquid gradually heated! 
to boiling ; after adding 3—4 c.c. of water and allowing to stand, 
layer of ammonium hydroxide is poured in, when an emerald greem 
dise or ring is produced. W. J. P. 


Detection of Atropine and Hyoscyamine in Urine. By 8S. 
VREVEN (Chem. Centr., 1898, i, 225 ; from Pharm. Centr.-H., 1897, 38, 
867).—Three hundred c.c. of the urine, after standing for 8 days, is made 
alkaline with ammonia, and after shaking with chloroform, the emulsion 
is drawn off and mixed with a little alcohol, which will cause the chloro- 
form to separate ; this is then shaken with acidified .water, and the 
aqueous liquid is again made alkaline with ammonia and agitated with 
chloroform. Finally, the chloroform extract is evaporated, and the resi- 
due, dissolved in a drop of acidified water, is treated on a microscopic: 
slide with a minute drop of a solution of 10 grams of potassium iodide, 
and 5 grams of cadmium iodide, in 100 c.c. of water (Marmé’s reagent), 
and stirred until the milky liquid has become clear again. Crystals: 
soon begin to form which, under the microscope, show very charac- 
teristic forms for either of the alkaloids. L. pe K. 


Application of the Digitonine Test. By C. C. Ketek (Chem. 
Centr., 1898, i, 222 ; from Ber. Deutsch. Pharm. Ges., 'T, 470—471).— 
Kiliani having stated that digitonine does not occur in digitalis leaves, 
the author has repeated these experiments, and has come to the con- 
clusion that Kiliani’s digitaline was in reality digitonine. 

If 0:01 gram of this alkaloid, dissolved in 5 c.c. of hydrochloric acid 
of sp. gr.=1'19, is heated on the water bath, the liquid turns first 
yellow, then deep red, and finally dark blue. If, when cold, 20 c.c. of 
water is added, a blue liquid with a red fluorescence is obtained which 
soon diminishes. Of the other digitalis akaloids, digitaline alone gives 
a somewhat similar reaction. L. pE K. 


Cubebs. By C. Hartwicu (Arch. Pharm., 1898, 236, 172—199). 
—The author considers in detail the morphological characteristics of 
cubebs, and of fruits which are employed for their adulteration. It 
is pointed out that amongst the latter are fruits which contain no 
cubebin, and yet cannot be distinguished, either in appearance or 
microscopically, from true cubebs ; as, however, they fail to yield a 
red coloration with sulphuric acid, owing to the absence of cubebin, 
an easy means is afforded for their detection. W. A. D. 


Detection of Albumoses in Urine. By Ivar Bana (Zeit. anal. 
Chem., 1898, 37, 410—411); from Deut. med. Woch., 1898, 1'7).— 
To avoid the disturbing effect of urobilin in testing for peptones 
with phosphomolybdic acid, 10 c.c. of the urine, to which, in a test 
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tube, 8 grams of finely powdered ammonium sulphate is added, is 
heated for a moment to boiling ; the peptone adheres to the walls of 
the tube, and its separation is best promoted by centrifugalising for }—1 
minute. The upper liquid is decanted, the sediment washed with 
alcohol, which also is poured off and can be tested for urobilin, and 
the residue is dissolved in a little water, and, after filtration, tested 
for the biuret reaction. Other colouring matters in urine are without 
influence. Should the alcoholic extract be red and show the spectrum 
of hematoporphyrin, the urine may be first precipitated by barium 
chloride in order to remove that substance. M. J.8. 


Estimation of Proteids. By N. C. Henrik ScHJERNING 
(Zeit. anal. Chem., 1898, 37, 413—422)—This communication is 
mainly a summing up of the author’s earlier papers on the same 
subject (Abstr., 1894, ii, 371; 1895, ii, 428; 1896, ii, 631; this 
vol., ii, 271, 416). The reagents used are those described in Abstr., 
1896, ii, 631, with the addition of a 5 per cent. mercuric chloride 
solution, which is used instead of lead acetate when that reagent does 
not give satisfactory results. In all cases, the proteid solution should 
be so far diluted that 10 c.c. of it contains nitrogen corresponding 
with 5 c.c. of N/10 acid. If a quantity of the solution sufficient to 
require 10 c.c. of N/10 acid fails to precipitate all the iron from 
08 gram of ferric acetate (Abstr., 1896, ii, 631), the substance is 
regarded as poor in ash, and calcium chloride or sodium phosphate is 
added prior to the precipitation with tin, lead, and iron respectively. 
In all cases, the precipitation takes place in an acid solution. The 
criterion of a satisfactory precipitation is that a clear filtrate contain- 
ing (except in the case of ferric acetate) an excess of the reagent is 
obtained. After collecting the precipitates on an 11 cm. extracted 
filter, it suffices to fill the filter twice with the appropriate washing 
liquid ; the iron precipitate alone requires 3—4 washings. The 
analytical numbers are finally worked out as follows: the stannous 
chloride precipitate (a) contains albumin I; the lead acetate or 
mercuric chloride precipitate (6) contains albumins I and II, and 
denuclein ; the ferric acetate precipitate (c) contains the above with 
propeptones ; the uranium acetate precipitate (d) contains peptone in 
addition to the others; and the magnesium sulphate precipitate (e) 
contains the two albumins and the propeptones. Thence a=albumin I ; 
b-[a+(c—e)|=albumin II; c—e=denuclein; ¢c—6=propeptones ; 
d — c= peptones. d 


Estimation of Gelatin. By P. Carues (Chem. Cenir., 1898, i, 226 ; 
from Rev. Intern. Falsif., 10, 203).—Jean has published a process for 
the estimation of gelatin in meat extracts based upon its precipitation 
by tannin and the estimation of the excess of the latter by titration 
with iodine. 

The author points out that various kinds of gelatin combine with 
various quantities of tannin; for instance, 1 gram of tannin precipi- 
tates 1 gram of isinglass, 0°91 gram of gelatin, 0°87 gram of so-called 
Bordeaux-gelatin, and 0°80 gram of glue ; also 31 grams of white of 
egg, 25 grams of blood-serum, and 3°10 grams of commercial albumin. 
L. pe K. 
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Estimation of Indican in Urine. By Amann (Chem. Centr., 
1898, i, 152; from Rép. Pharm., 1897, 437)—Twenty c.c. of urine 
is gently shaken with a few drops of sulphuric acid, 5 c.c. of chloro- 
form and 5 c.c. of a 10 per cent. solution of sodium persulphate ; the 
indigo thus generated dissolves in the chloroform, colouring it a more 
or less deep blue. This reaction is more delicate than the oxidation 
by means of a hypochlorite, hypobromite, or permanganate, and is not 
interfered with by the presence of albumin. Scatole gives a reddish- 
violet coloration with the reagent, but the colouring matter does not 
pass into solution in the chloroform; the intensity of the colour 
corresponds with the amount of scatole. L. pe K. 


Estimation of Urinary Indican. By Eyvin Wane (Zeit. physiol. 
Chem., 1898, 25, 406—410).—The following method is recommended. 
The urine is precipitated with 20 per cent. solution of lead acetate, 
and the clear filtrate decomposed with the same volume of Obermayer’s 
reagent. The mixture is then extracted with chloroform until the 
extract is colourless; the chloroform is evaporated, the residue 
dried on the water bath, and a few c.c. of concentrated sulphuric acid 
added ; after 24 hours, 100 c.c. of water is added, and the liquid titrated 
with potassium permanganate. Various precautions to be adopted 
during the analysis are described fully. The author’s results are 
reserved for a future paper. _W. D. H. 


Estimation of Indigotin on the Fibre. By A. ‘Brnz and F. 
Rune (Zeit. angw. Chem., 1898, 904—905).—The authqrs think the 
following process is the best of all the methods as yet proposed. 
Ten grams of the cotton is boiled for 3 or 4 hours with 150 c.c. of 
glacial acetic acid in a Soxhlet’s apparatus, and the acid is poured 
into 300 c.c. of water mixed with 150 c.c. of ether; the indigotin is 
completely precipitated, but remains suspended in the ethereal layer. 
The aqueous layer being removed by means of a separating funnel, 
the indigotin is collected on a weighed filter, washed with alcohol and 
ether, dried, and weighed. 

Cellulose is also slightly dissolved by the acid, but the acetylised 
product remains dissolved in the ether. L. pE K. 


Chemistry of Tobacco. By Ricnarp Kisstine (Chem. Zeit., 1898, 
22, 1—4).—Fstimation of the Moisture.—The moisture is best deter- 
mined by first partially drying the sample over sulphuric acid ; when 
dry enough to be powdered, it is weighed, and then reduced to a fine 
powder ; | gram of this is then dried over sulphuric acid for 24 hours, 
when it will generally be quite dry. The dried tobacco is very hygro- 
scopic, and, after 24 hours, wil] have reabsorbed nearly all its original 
moisture. 

Estimation of Malic and Citric Acids.—The following method is 
proposed. Ten grams of the powder containing about 4 per cent. of 
moisture is put into a porcelain basin and thoroughly impregnated 
with 10 grams of dilute sulphuric acid; the mass is now mixed with 
about 10 grams of powdered pumice so as to obtain a reasonably dry 
mixture, which is placed in a filter paper cartridge and extracted for 
20 hours with ether to dissolve the organic acids, The ether is then 
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diluted to 100 c.c., and extracted by being shaken with 100 c.c. of 
water saturated with ether, the extraction being repeated two or 
three times ; the mixed aqueous solutions are diluted to 250 c.c., and 
25 c.c. of this is warmed to expel the ether, and then titrated with 
standard baryta water ; in this way, the joint amount of citric and 
malic acids is obtained. To find the amount of malic acid, the 
neutralised liquid is cooled to 0°, which causes the barium citrate to 
erystallise out ; the precipitate is then washed with 20 c.c. of cold water, 
afterwards with 50 c.c. of a mixture of equal vols. of alcohol and 
ether, and the barium malate is completely precipitated by adding to 
the filtrate 160 c.c. of the same ether-alcohol mixture. The pre- 
cipitate after being washed with a little ether-alcohol is dried 
and ignited, and from the amount of ash (barium carbonate) the 
amount of malic acid is calculated. The barium citrate precipitate is 
treated in the same manner. L. DE K. 
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Abies pectinata, seeds, decomposition 
products of proteids from (ScHuLzE), 
A., ii, 179. 

Abietic acid, pinoresino] salt of (Bam- 
BERGER and LANDSIEDL), A., i, 88. 
Absorption, intestinal, causes of (Way- 

MOUTH REID), A., ii, 345. 

from the small intestine (HépEr), 
A., ii, 298. 

of fat from the alimentary canal 
(HARLEY), A., ii, 35. 

of food, effect of giving fat on the 
(WICKE and WEISKE), A., ii, 127. 

Absorption coefficients of gases. See 
Solubility. 

Acacia catechu extract, characteristic 
reactions of (DizTERICcH), A., i, 269. 

Accumulators. See Electrochemistry. 

Acetal, action of, on gelatin (BECKMANN 

and ScCHARFENBERGER GEN. SERTZ), 
A., i, 55. 

brom-, action of, on the sodium deri- 
vative of ethylic malonate (PERKIN 
and SPRANKLING), P., 1898, 112. 

Acetaldehyde, decomposition of, by elec- 

trical oscillations (DE HEMPTINNE), 
A., ii, 281. 

action of silent electric discharge on, 
in presence of nitrogen (BERTHELOT), 
A., i, 554. 

action of mercuric oxide on (NEF), 
A., i, 112. 


Acetaldehyde, action of mercuric nitrate 
on (HoFMANN), A., i, 635. 
action of, on gelatin (BECKMANN and 
SCHARFENBERGER GEN. SERTZ), A., 
i, 55. 
action of phenylhydrazine on, in acetic 
acid solution (VON PECHMANN), A., 
i, 627. 
action of ethylic acetoacetate on 
(KNOEVENAGEL), A., i, 406. 
explanation of the formation of aldol 
rom (NEF), A., i, 112. 
detection of (Simon), A., ii, 315. 
Paraldehyde, action of silent electric 
discharge on, in the presence of 
nitrogen (BERTHELOT), A., 
i, 554. 
action of, on iodine compounds 
(WACHHAUSEN), A., ii, 254. 
Acetaldehyde-ammonia, formation of 
ethylideneimine from (DELEPINE), 
A., i, 462. 
action of hydrogen 
(CHABRIE), A., i, 9. 
action of hypochlorites on (OECHS- 
NER DE CoONINCR), A., i, 566. 
Acetaldehydedisulphonic acid (diswi- 
phoacetaldehyde), and its~ sulphates, 
from the action of acetylene on fum- 
ing sulphuric acid ; also its phenylhy- 
drazone,azine and oxime (SCHROETER), 
A., i, 614. 
Acetaldehydephenylhydrazone, oxida- 
tion of (VoN PECHMANN), A., i, 627. 


sulphide on 
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Acetaldoxime, action of gr 
on (OECHSNER DE OCONINCK), A 
i, 566. 

Acetalmalonic acid, and its oo 
salt (PERKIN and SPRANKLING), P 
1898, 112. 

Acetamide, allotropic forms of (Nicox), 

A., ii, 369 

odourless, from the mercury deriva- 
tive (Forster), T., 791. 

action of silicon tetrachloride on 
(Harorp), A., ii, 509. 

oxidation of, by solutions of hypo- 
chlorites (ORCHSNER DE CONINCK), 
A., i, 564. 

mercury ee: aw © - 
783 ; P., 1898, 

Acetamide, brom., Baer of aniline on, 

(BIscHOFF), A, i, 10. 

cyan-, action of chloroform and 
sodium ethoxide on (ERRERA), A 
i, 298. 

m - Acetamidobenzeneazo-m - phenylene- 
diamine, and its acetyl derivative 
(EIERMANN), A., i, 250. 

Acetamidobenzimidazole 
A., i, 44. 

2-Acetamidobenzoic acid, 4-nitro-, and 
its salts (WHEELER and BARNss), 
A., i, 368. 

Acetamidobenzylidenephenylhydrazone 
(WALTHER and Kavscn), A., i, 25. 


(GALLINEK), 


Acetamidoborneol (DUDEN and Mac- 


INTYRE), A., i, 677. 
o-Acetamidocinnamonitrile (PscHoRR), 
A., i, 492. 

Acetamidodimethyl - » - phenylenediam- 
ine, compound of with methylic 
iodide (PINNow and Kocn), A., i, 132. 

Acetamidodiphenylaminesulphonic acid 
(BAMBERGER, BisporF and SAnp), 
A., i, 521, 

4-Acetamido-2’:3-ditolylamine(BAMBER- 
GER, BisporF and SAND), A.. i, 522. 

o-Acetamidoguaiacol, and its nitroso- 
derivative (MELDOLA and STREAT- 
FEILD), T., 690; P., 1898, 166. 

Acetamido-cyclo-hexane(acetohexamethyl- 
enamide) (SCHARVIN), A., i, 129. 

Acetamidomethoxycoumarin (BIGIN- 
ELLI), A., i, 251. 

Acetamidomethylazimidobenzene 
(Prnnow and Koca), A., i, 133. 

ee ceed 
(Pscnorr), A., i, 492 

v-Acetamido henoxyacetie acid, o-m- 
dinitro- (HOWARD), A., i, 29. 


noe ar -p-phenetidide 


(Howarp), A., i, 30. 

p- Acetamidophenyl-p-ethoxy- ar-tetra- 
hydro-a-naphthylamine (J acopsonand 
TURNBULL), A., i, 441. 
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Semen ewe eo ethylenic ether 
(Kinzet), A., i, 576. 

4-Acotamidoquinoline (Ciavs and FrRo- 

BENIvs), A., i, 150. 

p- -Acetamidosalicylic acid, methylic salt 
of (Erynorn and Ho.uanprt), A., 
i, 578. 

Acetamidotetramethyl-m 2 
diamine (Pinnow and 
i, 184. 

Acetanilide, preparation of (PAWLEW- 

SKI), A., i, 363. 

rate of formation of (GOLDSCHMIDT 
and Wacus), A., ii, 67. 

allotropic forms of (NuicoL), A., 
ii, 369. 

double salts of, with cuprous chloride 
and cuprous bromide (Comstock), 
A., i, 181. 

ethylic propylic,and butylic-carbonates 
(MeErox), A., i, 249. 

Acetanilide, p-brom-, double salt of, 

with cuprous bromide (ComsTock), 
A., i, 181. 

8:4: 5-tribrom-, 2: 4 : 5-tribromo- 
nitro- and 8 : 4: 5-tribromo-2-nitro- 
(JACKSON and GALLIVAN), A., 
i, 362. 

p-chlor-, preparation of (HENTSCHEL), 

i, 130 


henylene- 
EGNER), A., 


| Acetanilidetrimethylammonium chlor- 
ide and its salts (RUMPEL), A., i, 247. 
Acethydroxamic acid, action of ethylic 


chlorocarbonate on (JONES), 
i, 178. 
action of nitrous acid on (HANTZSCH 
and SAvER), A., i, 171. 
benzoate of (Jongs), A., i, 172. 
Acethydroxamic carbonic acid, ethylic 
salt, and products of distillation of 
(JonEs), A., i, 1738. 

Acetic acid, from fusion of camphoric 
acid with potash (CRossLEY and 
Perkin), T., 14; P., 1897, 217. 

migration constants of (SCHRADER), 
A., ii, 18 

effect of temperature on the acidity of 
(DEGENER), A., i, 404. 

mutual solubility of benzene and 
(ArenaNn and Dugas), A., ii, 62. 

mixtures with benzene, elevation of 
the freezing points of, by water 
(MrHAty), A., ii, 17. 

ortho-, dissociation of (NEF), A 
i, 109. 

decomposition of, by electrical oscilla- 
tions (DE HEMPTINNE), A., ii, 282. 

action of silent electric discharge on, 
in presence of free nitrogen (BER- 
THELOT), A., i, 558. 

reaction of, with amines (BISCHOFF), 
A., i, 73, 


A., 
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Acetic acid, condensation of, with fur- 
furacraldehyde (ROHMER), A.,i, 300. 
action of hydrogen bromide on, in 
presence of ether (FENTON and 
GosTiine), T., 555. 
action of hydrogen cyanide on (Fis- 
CHER), A., i, 214. 
estimation of, in the presence of in- 
organic salts (BLouNT), A., ii, 266. 
Acetic acid, lead salt, allotropic forms of 
(Nicoz), A.; ii, 369. 
sodium salt, boiling points of alcoholic 
solutions of (JonEs and Kine), A., 
ii, 322. 
p-benzylphenylic and p-cumophenylic 
salts of (PERATONER and VITALI), 
A., i, 642. 
a-benzoylethylic, benzoylpropylic and 
benzoyl-isopropylic salts, and the 
action of ake is on (COLLET), A., 
i, 123. 
ethylic salt, velocity of hydrolysis of 
(SupBorRovGH and FEILMANN), P., 
1897, 243. 
methylic salt, decomposition of, by 
electrical oscillations (DE HEMpP- 
TINNE), A., ii, 282. 
action of silent electric discharge on, 
in presence of nitrogen (BER- 
THELOT), A., i, 588. 
methylic ether of amide of, action 
of hydrochloric acid on (TRAUBE 
and SIELAFF), A., i, 354. 
B-nitrotsoamylic salt (SHAW), A., i, 
508. 
B-nitrobutylic salt (PAUWELS), A., i, 
50 


B-naphthylic salt (EmnnoRN and 
Houuanpt), A., i, 578. 
y-iodopropylic salt (HENRY), A., i, 5. 


Acetic acid, amino- See Glycocine. 
brom-, ethylic salt, action of ethylic 
formate on (BLAISE), A., i, 631. 
phenylic salt (KUNCKELL and 
ScHEVEN), A., i, 254. 
propylic, <sopropylic and isobutylic 
salts (STEINLEN), A., i, 403. 
bromocyan-, ethylic salt, action of 
sodium, ethylic sodio-acetoacetate, 
ethylic sodiocyanacetate or aniline 
on (NEF), A., i, 107. 
chlor-, action of heat on (GRAssI- 
CRISTALD!), A., i, 294. 
propylic and butylic salts (STEIN- 
LEN), A., i, 403. 
dichlor-, phenylic salt of (KUNCKELL 
and JOHANNSSEN), A., i, 254. 
trichlor-, conductivity and thermo- 
chemistry of (Rivaxs), A., ii, 106. 
cyan-, action of propaldehyde and ‘so- 
valeraldehyde on (STKASSMANN), 
A., i, 295, 
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Acetic acid, cyan-, ethylic salt, action 
of bromine on (NEF), A., i, 107. 
action of chloroform and sodium 
ethoxide on (ERRERA), A., 
i, 297. 
action of sodium ethoxide and 
ethylic iodide or benzylic chlor- 
ide on (NEF), A., i, 108. 
fluorodibrom- and its sodium, barium, 
and ethylic salts, and amide 
(Swarts), A., i, 457. 
iod-, ortho-ethylic salt (NEF), A., 
i, 114. 
isonitramino-, action of methylic 
iodide on, and ethylic and benzylic 
ethers of (TRAUBE and SIELAFF), 
A., i, 354. 
thio-, action of arsenic trichloride and 
arsenites on, and of iodine and 
arsenites on (TARvG!), A., i, 123, 
124. 
removal of sulphur from, by alkalis 
(Scuutz), A., i, 502 

Acetic acid bacteria, action of, on 
various alcohols, sugars, and fatty 
acids (SIEFERT), A., ii, 399. 

Acetic chlorides, chlor-, preparation of 
(FRANKLAND and PAtTrerson), T., 
183 ; P., 1898, 28. 

Acetic fluoride, fluoro-dibrom- (SwARTS), 
A., i, 457. 

Acetic peroxide (NzF), A., i, 110. 
ary” eenaam of (Coxson), A., 

i, 559 

Acetic sulphide, action of arsenic tri- 
sulphide on (Tarve!), A., i, 124. 

Acetins, mono-, di- and tri-, velocity of 
— of the, by hydrochloric acid 
(GEITEL), A., ii, 380. 

Acetoacetic acid, 
ethylic salt, explanation of the form- 

ation of (NEF), A., i, 112. 

tautomerism of (ScurFF), A., i, 355 ; 
(ScHavum), A., i, 629 ; (HENRICH), 
A., i, 631 

enolic and ketonic forms of (Mor- 
RELL and Crofts), P., 1898, 121. 

separation of two desmotropic forms 
of (ScuIFF), A., i, 237 

action of silent electric discharge 
on, in presence of free nitrogen 
(BERTHELOT), A., i, 559. 

action of benzylideneaniline on 
(ScuirF), A., i, 237. 

action of ferric chloride on (Mor- 
RELL and Crorts), T., 846; 
P., 1898, 65, 121. 

action of mercuric nitrate on (Hor- 
MANN), A., i, 6385. 

condensation of, with aldehydes and 
amines (KNOEVENAGEL), A., i, 406, 
446, 
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Acetoacetic acid, 
ethylic salt, condensation products of, 
with benzylamine (HANTzSCH and 
HorNBOSTEL), A., i, 195. 


condensation of, with dibromindone | 


(LIEBERMANN), A., i, 682. 
condensation of, with isatic acid 
(PFITZINGER), A., i, 207. 
benzylideneaniline compounds of, 
action of sodium methoxide on 
(Scu1FF), A., i, 355. 
isomeric anils and diphenylhy- 
drazones of (HANTzscH and Horn- 
BOSTEL), A., i, 195. 
oxime action of hy: lroxylamine, 
hydrochloride on(JovirscHITScH), 
A., i, 64. 
sodium derivative of, action of cyan- 
ogen on (TRAUBE), A., i, 241. 
8-Acetoacetylpyridine (f-acetoacetylpy- 
ridyl) and its salts and dioxime 
(FERENCZzyY), A., i, 271. 

Aceto-y-amidodimethylaniline, 
(Rupe and VstréxKa), A., i, 571. 

Acetobenzamide (WHEELER, WALDEN 

and METoALF), A., i, 186. 
p-nitro- (PINNER and GRADENWITZ), 
A., i, 95, 
Acetobenzhydroximic benzoate (JONES), 
A., i, 178. 

Acetobenzimido-ethylic and -propylic 
ethers (WHEELER, WALDEN and 
METCALF), A., i, 186. 

Acetobornylamide (ForstER), T., 392 ; 
P., 1898, 97. 

p-Acetobromanilide, compound of, with 
sodium hydroxide (CoHEN and 
BRITTAIN), T., 160. 

a-and B-Acetobromonaphthalide 
sodium hydroxides (CoHEN 
BriTTArn), T., 161, 162. 

o-Acetobromotoluidide, compound of, 
withsodiumand potassium hydroxides, 
and the action of chloroform on it 
(CoHEN and Britrarn), T., 159, 161. 

p-Acetobromotoluidide, compounds of, 
with potassium and sodium hydroxides 
(CoHEN and Britrarn), T., 160, 162; 
P., 1898, 10. 

Acetobromotolylhydrazine (HxEwitr 
and Popr), T., 176; P., 1898, 7. 

Acetocatecholearbohydrazide (EINHORN 
and LINDENBERG), A., i, 410. 

Acetodibenzylideneacetophenoneamide 
(TamMBoR and WItp1), A., i, 313. 

Acetohexamethyleneamide (acetamido- 
cyclohexane) (SCHARVIN), A., i, 129. 

Acetol. See Acetylearbinol. 


and 


Acetolichenostearic acid (Hess), A., | 
i, 534, 

Acetomethylanilide, preparation of (Paw- 
LEWsk]I), A., i, 363, 


chloro- | 


| 
| 
| 
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2-Acetonaphthalide, 1- bromo-, dichloro- 
and 1 : 8: 4-trichloro-, dichlorides and 
tetrachlorides of (CLAus and JACK), 
A., i, 324. 

a- and B-Acetonaphthalide, compounds 
of, with sodium hydroxides (COHEN 
and Brittain), T., 161, 162. 

Acetone, boiling points of, at 710 to 780 

mm. (Fuous), A., ii, 556. 

decomposition of, by electrical oscilla- 
tions {(DE HEMPTINNE) A., 
ii, 281. 

action of silent electric discharge on, 
in presence of nitrogen (BERTHELOT), 
A., i, 554. 

action of mercuric nitrate on (Hor- 
MANN), A., i, 635. 

action of nitric oxide on (TRAUBE), 
A., i, 350. 

condensation of, with furfuracral- 
dehyde (R6HMER), A., i, 300. 

condensation of, with isatic acid, and 
with p-methylisatic acid (PritTz- 
INGER), A., i, 207. 

condensation products of, with acids 
and ammonia, explanation of the 
formation of (NEF), A., i, 112. 

detection of, in urine (MALLAT), A., 
ii, 357. 

estimation of, volumetrically (KEB- 
LER), A., ii, 56. 

estimation of, in urine (WILLEN), A., 
ii, 196 ; (MARTz), A., ii, 358. 

Acetone, pentachlor-, action of phos- 

phorus pentachloride on (FRITSCH), 
A., i, 68. 

isonitroso-, action of hydroxylamine 
on (JOVITSCHITSCH), A., i, 64. 

Acetonedicarboxylic acid, condensation 

of, with benzaldehyde (PETRENKO- 
KRITSCHENKO and PLOTNIKOFF), 
A., i, 142, 

condensation of, with m-chlorobenzal- 
dehyde, m-nitrobenzaldehyde, p-ni- 
trobenzaldehyde, and with methyl- 
salicylaldehyde (PETRENKO-KRIT- 
SCHENKO), A., i, 529. 

ethylic salt, condensation of, with 
ethylic orthoformate (ERRERA), A., 
i, 562. 

Acetonedipropionic anhydride (Dozs- 
NER), A., i F 

Acetonedipyruvic acid, phenylhydrazide 

of (DoEBNER), A., i, 359. 

potassium salt, action of phenyl- 
hydrazine hydrochloride, and of 
hydroxylamine hydrochloride on 
(DorBneR), A., i, 359. 

anhydride, action of ammonia on ; di- 
imide of ; reduction of; action of 
bromine on; _ tetrabromide of 
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(DoEBNER), A,, i, 359. 
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Acetone-ethylacetal, -diethylacetal, 
-dimethylacetal and -dipropylacetal 
(CiaIsEn), A., i, 422. 

Acetoncobornylamide (Forsrsr), T., 
395 ; P., 1898, 97. 

Acetonic acid. See 
butyric acid. 

a-Acetonyltricarballylic acid, from 
hydrolysis of ethylic a-acetylbutane- 
tetracarboxylate, and its silver salt 
(RUHEMANN and BRownine), T., 730; 
P. 1898, 168. 

Acetophenone, action of nitric oxide on 

(TRAUBE), A., i, 350. 
action of sodium on a mixture of, 
with benzoic chloride (FREER and 
LACHMANN), A., i, 121. 
condensation of, with furfuracralde- 
hyde (RéuMER), A., i, 300. 
condensation of, with isatic acid 
(PFITzinGER), A., i, 207. 
compound of, with phosphoric acid 
(Kiacesand ALLENDORF), A.,i,477. 

Acetophenone, brom-, preparation of 
(RumpEt), A., i, 246. 

Acetophenone-p-aminophenol, and its 
salts, acetyl and benzoyl derivatives, 
oxime and hydrazone (VIGNOLO), A., 
i, 258. 

Acetophenonecarboxylic acid, hydra- 
zone-methiodide of (GABRIEL and 
EscHENBACH), A., i, 213. 

trichlor- (ZinckE and Eety), A., 
i, 440. 

Aceto-m- and p-phenylenediamides, ni- 
tro-, reduction of (GALLINEK), A.,i,44. 

Acetophenylfenchylamide (GARDNER 
and Cocksurn), T., 277; P., 1898, 9. 

Acetophenylhydrazidaceto-p-amidodi- 
methylaniline (RUPEand VSETECKA), 
A., i, 571. 

Acetophenylhydrazide (NEWELL), A., 

i, 431. 

preparation of (PAWLEWSKI), A., 
i, 363. 

action of lime on (BRUNNER), A., i, 91. 

Acetophorone, constitution of (BREDT 
and RUBEL), A. i, 265. 

iso-Acetophorone (iso-phorone), identity 
of, with A!-1: 3; 3-trimethyl-cyclo- 
hexenone-5 ; and its behaviour with 
sulphurous acid, ammonia, and 
m-nitrobenzaldehyde ; dibromide of 
(Kerp and MULuER), A., i, 265. 

constitution of, oxidation of, phenyl- 
hydrazone and oximes of (BREDT 
and Rispen), A., i, 264, 265. 

Aceto-o-toluidide, rate of formation of 
(GotpscumiIpt and Waous), A., 
ii, 67. 

action of caustic soda on (COHEN and 
BRITTAIN), T., 157, 161, 


a-Hydroxyiso- 
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Aceto-p-toluidide, action of caustic 
soda on (CoHEN and BRiITTAtn), 
T., 158. 

m-nitro-, isomeric forms of (ScHAUM), 
A., ii, 212. 
Acetoxime, action of bromine on 
(Pinoty), A., i, 289. 
hypochlorite (Pinory), A., i, 289. 
P ysiological action of (Moproa), A., 
li, 346. 
Acetoxyacetylquinol (KLINGER 
KoLvVENBACH), A., i, 467. 
Acetoxybenzylacetophenone (FEUER- 
STEIN and Vv. KosTaNEcK}), A., i, 371. 
Acetoxybenzylicethylicether(CLAISEN), 
A., i, 422. 
2’-Acetoxybenzylideneacetophenone and 
its dibromide (FEUERSTEIN and Kos- 
TANECK]), A., i, 583. 

o-, m-, and p-Acetoxybenzylideneindane- 
dione (von KosTANECKI and Lacz- 
KOwWSKI!), A., i, 32. 

2-brom- (KLOBSKI and Von KostTa- 
NECKI), A., i, 372. 
2-Acetoxybenzylidenemethyl p-tolyl 
ketone, 5-bromo- (FEUERSTEIN and 
v. KostTaneEckt), A., i, 371. 
Acetoxybenzylidenepiperonalacetone 
(v. KosTANECKI and Maron), A., 
i, 373. 
2-Acetoxycoumarazine (CEBRIAN), A., 
i, 583. 
p-Acetoxy-y-cumylaniline,  dibromo- 
(AUWERS and SHELDON), A., i, 647. 
p-Acetoxy--cumylic alcohol and -ethylic 
ether, dibrom- derivatives of (AUWERS 
and SHELDON), A., i, 647. 
2-Acetoxydibenzylideneacetone (VON 
KosTANECKI and Maron), A., i, 373. 
Acetoxy-2 : 4-dimethylphloroglucinol 
(WEIDEL and WENZEL), A., ‘i, 579. 
Acetoxyethylicether(CLAIsEN), A., i, 422. 
Acetoxyflavone (EMILEWICz - and v. 
KosTANECcKI), A., i, 369. 
Acetoxyheptanedicarboxylic acid. See 
Acetoxytetramethylglutaric acid. 
Acetoxymaleic anhydride (MicHAEL and 
BucHER), A., i, 256. 
Acetoxymethoxybenzylideneindanone, 
2-brom- (KLOBsKI and voN Kos- 
TANECKI), A., i, 372. 
Acetoxymethylbenzylideneacetophenone 
(FEUERRSTEIN and v. KosTANECK!), 
A., i, 370. 
2-Acetoxy-2-methylcoumarazine, nitro- 
(CEBRIAN), A., i, 583. 
ee 
., i, 578. 
Acetoxynaphthalene-2-carboxylic acid, 
ethylic salt (MeTzNER), A., i, 158. 
2-Acetoxy-2-phenylcoumarazine (CEB- 
RIAN), A., i, 583, 


and 
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$-Acetoxyphenylic 1:2-diacetoxynaph- | Acetylisobutyrylmethane, from hydro- 


thylic ether (BLUMENFELD and 
FRIEDLANDER), A., i, 145. 
Acetoxyquinol (THIELE), A., i, 469. 
Acetoxysitosterol and Acetoxy-p-sito- 
sterol and their dibromides (BuRIAN), 
A., 1,78; 
Acetoxytetramethylglutaric acid (ace- 
toxyheptanedicarboxylic acid) and its 
anhydride, phenylamide and phenyl- 
imide (BLAISE), A., i, 631. 
Acetoxy-1: 2: 4-trihydroxynaphthalene, 
salt of (THIELE), A., i, 469. 
Acetoxytrimethylphloroglucinol (WEI- 
DEL and WENZEL), A., i, 580. 
Acetoxytropinone, ¢ribrom-, formula 
and preparation of (WILLSTATTER), 
A., i, 162. 
Acetylacetoné, solubility of, in water 
RoTHMUND), A., ii, 504. 
condensation of, with formaldehyde 
(ScnoutTz), A., i, 43. 
Acetylacetonedioxime, reduction 
(Harries and Haea), A., i, 293. 
Acetylanhydro-o-aminobenzaldehyde 
(PosnER), A., i, 361. 
Acetyliriamidoazobenzene (TAUBER and 
WALDER), A., i, 23. 
p-Acetylanisoil, dichlor- (KUNCKELL 
and JOHANNSSEN), A., i, 254. 
Acetylanthranilic acid, preparation of 
(PAWLEWSE]), A., i, 363. 
Acetyl-y-baptigenin (GorTER), A., 
i, 39. 
1’-Acetylbenzoparoxazine 
and BARNgs), A., i, 694. 
Acetylbenzoylmesaconic acid, ethylic 
salt (RUHEMANN and BRownine), T., 
730 ; P., 1898, 168. 
Acetylbenzylideneresacetophenone 
(EMILEWIcz and v. KosTANECKI), A., 
i, 369. 


of 


(WHEELER 


Acetylbiuret, potassium and sodium 


salts of 
i, 336. 
Acetyl-o-(and-p-)bromobenzeneazo- 
phenol (Hewitt, Moors, and Pitt), 
A., i, 653. 
Acetylbromotolueneazo-a-naphthol 
(Hewitt and STEVENSON), 
i, 569. 
Acetylbromotolueneazophenol (HEwiTT 
and Stevrenson), A., i, 569. 
a-Acetylbutanetetracarboxylic acid, 
ethylicsaltand amide (RUHEMANN and 
Browntnea), T., 729; P., 1898, 168. 
Acetylisobutylsuccinic acid, ethylic salt, 
hydrolysis of (BENTLEY and PERKIN), 
T., 49; P., 1897, 219. 
1:3: 5-Acetylbutyltoluene, and its di- 


(OsTROGOVICH), A., 


A., 


lysis of methylic-y-acetyldimethyl- 
acetoacetate, and its copper derivative 
(ConraD and Gast), A., i, 512. 


| Acetyleamphoroxalic acid (TINGLE), A., 


i, 443 

Acetyleamphoryloxime (Lowry), 
999. 

Acetyleannabinol (DunsTtaAN and 
Henry), P., 1898, 45; (Woop, 
Spivey, and EAsTERFIELD), P., 1898, 
66, 153. 

Acetylearbinol (acetol), action of benz- 
hydrazide on, and its phenylhydrazone 
(Prnxus), A., i, 224. 

Acetyleedrol (Rousset), A., i, 595. 

Acetyltetrachlorpropionamide, dichlor- 
(ZINcKE and Ronpe), A., i, 302. 

ey CER OD acid (HxEsss), A., 
i, 58 

a-Acetyleoumarin, and its 8-bromo-de- 
rivative and phenylhydrazone (Rap), 
A,, i, 317. 

Acetyl--cumene, its oxime and a com- 
pound of, with phosphoric acid 
(KiAceEs and ALLENDORF), A., i, 477. 

Acetylceyanidine, trithio-, from action of 
alcoholic potassium hydrogen sulphide 
ona-dichlorocyanethine (TROEGER and 
Hornvne), A., i, 554. 

Acetyldehydrophenylbenzylidenehydr- 
azone (MINUNNI), A., i, 191 


T., 


| Acetyldiazobenzeneapigenin (PERKIN), 


T., 667; P., 1898, 1°1. 

Acetyldiazobenzenemorin (PERKIN), T., 
671; P., 1898, 161. 

Acetyl-2 : 5-dihydroxypyridine (Kupsr- 
NATSCH), A., i, 271. 

+-Acetyldimethylacetoacetic acid, me- 
thylic salt, and its sodium and copper 
derivatives and monoxime ; also its 
hydrolysis, and the action of ammonia 
on it (ConrAD and Gast), A.,.i, 512. 


| Acetyl-y-dimethylbutyric acid, from iso- 


_ Acetyldimethylaposaffranine 


| Acetylditolylcedriret 


nitro-derivative (BAUR-THURGAU), A., | 


i, 524. 


lauronic acid, and its oxime (PERKIN), 
T., 844; P., 1897, 201. 
(KEaR- 
MANN and WETTER) A, i, 439. 
Acetyldi-8-naphthaquinone oxide 
(WIcHELHADs), A., i, 33. 
8-Acetyl-1 : 2-diphenyldiketodihydro- 
pyrroline and its oxime (Scuirr and 
Giett), A., i, 490. 
(NreTzkt and 
BERNARD), A., i, 529 
Acetylene, purification of commercial 
(LuneE and CEDEROREUTz), A., 
ii, 54; (Bercfand Reycuuer), A., 
i, 546. 
as an illuminant (Bunrs), A, i, 219. 
action of light on (Bonz and WILsoN), 
P., 1898, 155. 
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Acetylene, effect of electric discharge on, 
alone and in presence of nitrogen 
(BERTHELOT) A., i, 394. 

critical pressure of (LEDUC 
SAcERDOTE), A, ii, 471. 

decomposition of, by heat (HABER 
and OECHELHAUSER), A., i, 218. 

action of iodine on (DE CHALMOT), A., 
i, 116. 

action of mercuric nitrate on (Hor- 
MANN), A., i, 635. 

action of, on fuming sulphuric acid 


and 


(MUTHMANN; SCHROETER), A., 
i, 614. 
combination with oxygen under the 
influence of silent discharge 


(MrIxTeER), A., ii. 202. 
chlorination of (MoUNEYRAT), A., i, 
614. 
toxic action of (Mosso and OrrTo- 
LENGHI) A., ii, 245. 
dibromide, dissociation of 
A., i, 114. 
tetrabromide as a heavy liquid for 
separating minerals, and for optical 
work (MUTHMANN), A., ii, 435. 
tetrachloride. See Ethane, ¢etra- 
chlor-. 
crystalline compound of, with cuprous 
chloride (CHAVASTELON), a. 
i, 613. 
mixed hydrates of, with bromoform, 
chloroform, ethylenic chloride, 
methylenic chloride, methylic iodide, 
methylchloroform, ¢ribromethane 
and carbon tetrachloride (pE For- 
CRAND and SuLzy), A., i, 396. 
di-iodide (DE CHALMOT) A., i, 116. 
sodium and potassium derivatives of 
(MotssaAn), A., ii, 338. 
analysis of (LuNGE and CEDER- 
CREUTZ), A., ii, 54; (HEMPEL and 
Kanu), A., ii, 410; (BERGE and 
REYCHLER), A., i, 546. 
estimation of (CHAVASTELON), A., 
ii, 410, 
use of, in analysis (S6DERBAUM) A., 
ii, 191. 
Acetylenedicarboxylic acid, electrolytic 
dissociation of (SMITH), A., ii, 285. 
Acetylethenyltriamidonaphthalene, 
hydrochloride, sulphate, nitrate, and 
picrate (MARKFELDT), A., i, 483. 
Acetyl-3’-ethyl-2’-indolinone (BRUN- 
NER), A., i, 91. 
Acetylethyltricarballylic acid, ethylic 
salt (RUHEMANN and BROWNING), 
T., 728; P., 1898, 167. 
Acetyleugenol (ERDMANN), A., i, 37. 
Acetylformaldehydetrihydroxyfiuorone- 
dicarboxylic acid (M6HLAU and 


(NEF), 


Kant), A., i, 261.. 
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Acetylformaldoxime (DunsTAN and 
Boss), T., 357; P., 1894, 57. 

Acetylgallotannic acid, rotatory power 
of (RosENHEIM and ScHIDROWIT2), 
T., 884; P., 1898, 171. : 

Acetyl groups, determination of, in 


organic compounds (WENZEL), A., 
i, 234. q 
Acetylhamameli i (GRUTTNER), 


.» 1, 598. 
Acetylhemipinic iscimidine, brom- 
(BistRzyYCKI and Fink), A., i, 427. 
Acetylhomovitexin (PERKIN), T., 1029 ; 
P., 1898, 184. 
Acetylhydrocinchonine, and its salts 
(HEssE), A., i, 388. 
Acetyl-p-hydroxy-y-cumylic bromide, 
dibrom- (AUWERS and SHELDON), 
A., i, 647. 
Acetylidene, brom-, identity of, with 
romacety lene, and action of iodine 
on(NEF), A., i, 114, 115. 
bromodiiod-, action of sodium 
ethoxide, of potash, and of sodium 
acetate on (NEF), A., i, 115. 
dichlor-, hydroxide (NEF), A., i, 109. 
diiod-, action of heat, of reducing 
agents, of sodium ethoxide, of 
bromine, of nitric acid, and of 
alcoholic potash on (NEF), A., 


i, 114. 
hydrobromide. See Acetylidene, 
bromodiiodo-. 
Acetyljalapinolic of 


acid, b. p. 
(KromMER), A., i, 678. 
Acetylketobenzomorpholine (WHEELER 
and BARNgs), A., i, 694. 
4-Acetyl-2-methoxy-1:4-quinone-4-mon- 
oxime (Pros), A., i, 71. 
Acetyl-3'-methyl-2’--indolinone (BRUN- 
NER), A., i, 91. 
Acetylmethylmorpholquinone, prepara- 
tion of, reactions, and azine derivative 
(VoNGERICHTEN), A., i, 281. 
Acetylmethylnaphthamorpholine 
(STOERMER and FRANKE), A., i, 452. 
Acetyl-3-methyloxindole (REISsERT and 
ScHERK), A., i, 316. 
Acetylmethylaposaffranine(K EHRMANN 
and WETTER), A., i, 437. 
Acetylmorphenol, oxidation product of 
(VoNGERICHTEN), A., i, 281. 
Acetyl-8-naphthylbenzamidine 


(WHEELER and WalLDEN), A., 
i, 651. 
Acetyl-a-naphthylic methylic ether, 


brom-, and the corresponding ethylic 
ether (KUNCKELL and SCHEVEN), 
A., i, 255. 
dichlor-, and the corresponding 
ethylic ether (KunckELL and 
JOHANNSSEN), A., i, 254. 
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Acetyl-m-nitrodiphenyloxytriazole 
(Youne and SrockweE.LL), T., 373; 
P., 1898, 74. 

Acetyl-di-p-nitrodiphenyltriazole, 
(PINNER and GRADENWITZ), A., i, 96. 

Acetylnitroditolylcedriret (NizTzKI and 
BERNARD), A., i, 530. 

Acetylopiazone (BisTkZYCKI and Fynw), 

ae: 

Acetyloroselone, m. p. of (PoPPrER), A., 
i, 600. 

Acetylouabain (ARNAUD), A., i, 378. 

age en dichlor- (KUNCKELL 
and JOHANNSSEN), A., i, 254. 

Acetyl-p-phenetoilazophenol (HEwITT, 
Moorg, and Pirt), A., i, 654. 

Acetylphenylbenzamidine, and its m- 
chlor- derivative (WHEELER and 
WALDEN), A., i, 651. 

Acetylphenyldichloracetic acid, 

chlor-, and its methylic 
(ZincKE and Eaty), A., i, 440. 

o-trichlor-, and its sodium and 
methylic salts, anhydride and 
hydroxylactone(ZINCKE and EG.y), 
A., i, 440. 

3-Acetyl-4-phenyl-2: 6-dimethyl-A*°-di- 
hydropyridine-5-carboxylic acid, 
ethylic salt (KNOEVENAGEL and 
RuscHHaAvpt), A., i, 449. 

Acetylphenyldimethylosotriazole, 
amino- (PonziIo), A., i, 386. 

Acetylphenylic p-bromethylic ether, 
chlor-(KUNCKELL and JOHANNSSEN), 
A., i, 254. 

Acety]-3’-phenyl-2’-indolinone (Brun- 
NER), A., i, 91. 

Acetylphenyl-S8-naphthyloxytriazole 
(Youne and STocoKWELL), T., 371; 
P., 1898, 74. 

Acetylphenyl-y-tolyloxytriazole (Younc 
and STOCKWELL), T. 370; P., 1898, 
73. 

Acetylphloroglucinol monethylic ether 
(PotLak), A.,*i, " 

Acetylpiperidylearbamide (Youne and 
CuaRK), T., 366. 

Acetylpiperonalresacetophenone 
(EMILEWI0z and v. KosTaNEck!), A., 
i, 370. 

Acetylpropylic iodide (VERLEY), A., 
i, 558. 

Acetylpyroguaiacin 
pt i, 530. 

Acetylpyruvic chloralide (ScHIFF), A., 
i, 464. 

Acetylquinol, and its acetate, diacetate 
and dibenzoate, and their phenylhy- 
drazones (KLINGER and KoLVENBACH), 
A.,i, 467. 

Acetylsemicarbazide 

CLEVE), A., i, 835. 


0-di- 
salt 


(HERzIG and 


(WiIpMAN and 
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Acetylsuccinic acid, ethylic salt, action 
of ammonia on (GUARESCHI), A., 
i, 177. 

Acetylsuccinimide (GUARESCHI), A., 
i, 177. 

Acetylsyringic acid (GADAMER), A., 
i, 197 

Acetyltartaric acid, chlor-, methylic and 
ethylic salts, rotatory power of 
(FRANKLAND and PatTrTeErsoNn), T., 
186 ; P., 1898, 29. 

Acetylthienone, compound of, with 
phosphoric acid (KLAGEs and ALLEN- 
DORF), A., i, 477. 

Acetyldithioacetyleyanidine, fromaction 
of alcoholic potassium sulphide on 
a-dichlorocyanethine (TROEGER an 
Hornvne), A., i, 554. 

Acetyl-p-toluoyltriazoxole (BOESEKEN), 

.» i, 698. 

Acetyl-p-tolylbenzamidine (WHEELER 
and WALDEN), A., i, 651. 

Acetyl-p-tolylsemicarbazide(Youne and 
STocKWELL), T., 369; P., 1898, 73. 

a-Acetyltricarballylic acid, ethylic salt 
and amide (RUHEMANN and Brown- 

ina), T., 727; P., 1898, 168. 

Acetyltriphenylethanediol (GARDEUR), 

-» i, 486. 

Acetyltriphenylfurfuranol (THIELE), A., 
i, 469. 

Acetyluracilearboxylic acid, ethylic salt 
(MULLER), A., i, 276 

Acetylurethane, action of acetamide, of 
acetanilide, of acetylcarbamide, of 
ammonia, of aniline, of a- and £- 
naphthylamines, of diphenylamine, of 
methylamine, of piperidine, and of 
phenylearbamide on (YouNG and 
CLARK), T., ,363—368; P., 1898, 
73. 

Acetylvitexin (PERKIN), T., 1022; P., 
1898, 184. 

Acetyl-p-xylene, compound of, with 
phosphoric acid (KLAGEs and ALLEN- 
DORF), A., i, 477. 

Achroodextrin (LINTNER), A., i, 460. 

Acid, C,H,,0,, from the oxidation of 

isoacetophorone, and its anhydride, 
anilic acid, and anil (Brept and 
Ripe), A., i, 264. 

C,H,N,O, from p-tolenyldioxytetr- 
azotic acid and ium amalgam 
(LossEN and SCHNEIDER), A., i, 84. 

C,H,,0,, from the oxidation of iso- 
acetophorone (KERP and Mi@.LuER), 
A., i, 265. 

C,H,,0O,, from a-tanacetogendicarb- 
oxylic acid (fromm), A., 1, 675. 

C,H,,0,, from the oxidation of iso- 
acetophorone (BREDT and RwsBEz), 
A., i, 264. 
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Acid, C,H,N0,, obtained by action of am- 
monia on phthalonic acid, and its 
salts (GRAEBE and Trimpy), A., 
i, 318. 

C,H,,0,, from oxidation of iso-aceto- 
phorone (BrepT and Rise.), A., 
i, 264, 

CyH,,0,, from fenchocamphorone 
(Wattaon), A., i, 488. 

C,H,,0,, from ethylic methylacrylate 
and ethylic sodiomethylmalonate 
(ScoryvER), T., 70; P., 1897, 220. 

C,H,,O, (Scuryver), T., 71; P., 
1897, 220. 

C,H, ,0., from fusion of camphoric acid 
with soda, oxidation of (CRossLEY 
and PERKIN), T., 86; P., 1897, 218. 

CyH,,03, from -campholactone (LEES 
and PERKIN), P., 1898, 111. 

CyH,,0,, and its silver salt, anhydride, 
from fusion of camphoric acid with 
soda (CrossLEy and PERKIN), T., 
43; P., 1897, 218. 

C9H,,0;, from camphorquinone, oxime, 
phenylhydrazone, semicarbazone 


(MANASSE and SAMUEL), A., i, 47. 
C,,H,,0,, from camphoric anhydride 
and aluminium chloride (Legs and 
PERKIN), P., 1898, 111. 
C\,H,,03, from cedrene(Rovsskr), A., 


1, 595 

CgH0,, from camphoroxalic and 
sulphuric acids (TINGLE), A.,i, 444. 

C,;H,,N,0,, from the amide of benz- 
hydroximic acid and ethylic chloro- 
fumarate (KiHuine), A., i, 695. 

CigH,g0,, obtained by condensation 
of orcinol with chloral hydrate 
(Hewitt and Drxoy), T., 399; P., 
1898, 103. 

C,,H,,0,, by reduction of jalapinolic 
acid (KRomMER), A., i, 678. 

C,,H,,NO,, obtained from o0-benz- 
amidocinnamic acid (ERLENMEYER), 
A., i, 197. 

C,,H,0;, from iso-butyllevulinic acid 
and hydrogen cyanide (BFNTLEY 
and Prrkin), T., 60. 

C,9H,,N,0,,, from acetonedicarboxylic 
acid and  gp-nitrobenzaldehyde 
(PETRENKO-KRITSCHENKO), Biss 
i, 529. 

CygHo0s, obtained from £-phenyl- 
glutaric anhydride, and its silver 
salt (AvERY and Bovron), A., 
i, 527. 

CosHyoO2, from reduction of cholic 
acid; its anhydride, and _ nitro- 
derivative (PrEcL), A., i, 709. 

CipgH 40 299498, formed by action of 
nitrous acid on albumose; its 
barium salt (ScHROTTER), A., i, 610. 
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Acid, obtained from beetroot juice ; cal- 
cium salt (von LiprMANN), A., 
i, 377. 
isomeric with 1-phenylbenzene- 
2:3:5:6-tetracarboxylic acid, and 
its salts (MICHAEL and BUCHER), 
A., i, 256. 
(m. p. 185°) and acid decomposing at 
220—260° from Ramalina ceruchis 
(Hessk), A., i, 532. 
(m. p. 142°) occurring in Roccella 
decipiens (HEssE), A., i, 533. 
obtained from wool wax, and its mag- 
nesium salt (DARMSTAEDTER and 
LirscuttTz), A., i, 246. 
standard, preparation of, by absorp- 
tion of hydrogen chloride (Moopy), 
T., 658 ; P., 1898, 149. 
Acidimetry, use of the electrometer for 
titration (B6TTGER), A., ii, 89. 
use of normal sodium oxalate in 
(SGRENSEN), A., ii, 185. 
Acidity, estimation of, in beer, &c. 
(Ort), A., ii, 464. 
precipitation of caseinogen in milk as 
test of (GRUTZNER), A., i, 100. 
Acids, taste of, related to ionisation 
(RicHARDS), A., ii, 209; (KAsTLE), 
A., ii, 471. 
secretion of, by molluscs (ScHOEN- 
LEIN), A., ii, 442. 
—, of, as poisons (WINTERBERG). 
-» ii, 580, 

Acids, amido-, isolation of (ORLoFF), A., 
i, 295. 

Acids, dibasic, formation of anhydrides 
of (frarx), A., i, 125. 

Acids, fatty, from fusion of camphoric 
acid with potash (CrossLRY and 
PERKIN), T., 4; P., 1897, 217. 

Acids, organic, absorption spectra of 

(Sprine), A., ii, 201. 
action of silent electric discharge on, 
in presence of nitrogen (BER- 
THELOT), A., i, 558. 
oxidation of, in presence of ferrous 
iron (FENTON), P., 1898, 119. 
Acids (or their salts or derivatives). 
See also :— 
Abietic acid. 
Acetaldehydedisulphonic acid. 
Acetalmalonic acid. 
Acetamidobenzoic acid. 
p-Acetamidosalicylic acid. 
Acethydroxamic acid. 
Acethydroxamic-carbonic acid. 
Acetic acid. 
Acetoacetic acid. 
Acetonedicarboxylic acid. 
Acetonedipyruvic aeid. 
Acetonic acid. 
a-Acetonyltricarballylic acid. 


Acids. See :— 
Acetophenonecarboxylic acid. 
Acetoxytetramethylglutaric acid. 
Acetylbenzoylmesaconic acid. 


a-Acetylbutanetetracarboxylic acid. 


Acetylisobutylsuccinic acid. 
Acetyleamphoroxalic acid. 
y-Acetyldimethylacetoacetic acid. 
Acetyldimethylbutyric acid. 
Acetylenedicarboxylic acid. 
Acetylethyltricarballylic acid. 
Acetylgallotannic acid. 
Acetylphenyldichloracetic acid. 
Acetylphenyldimethyldihydropyri- 
dinecarboxylic acid. 
Acetylpyruvic acid. 
Acetylsuccinic acid. 
Acetylsyringic acid, 
Acetyltartaric acid. 
a-Acetyltricarballylic acid. 
Acetyluracilcarboxylic acid. 
Aconitic acid. 
Acrylic acid. 
Adipamic acid, 
Adipic acid. 
Aldehydopyromucic acid. 
Allylphosphoric acid. 
Amylenepentacarboxylic acid. 
iso-Amylidenedimalonic acid. 
1-iso-Amylindolecarboxylic acid. 
Anhydrobisdiketohydrindenecarb- 
oxylic acid. 
Anhydrocamphoronic acid. 
Anhydrofenchocarboxylic acid. 
Anilinoacetic acid. 
Anilino-8-isobutyric acid. 
Anilinomalonanilic acid. 
Anilinomalonic acid. 
Anilino-a-phenylacetic acid. 
Anilino-a-propionic acid. 
Anilpyruvic acid. 
Anisenyltetrazotic acid. 
Anisic acid. 
Anisoylacetic acid. 
Anisoylacetoacetic acid. 
Anisoylglyoxylic acid. 
Apocrenic acid. 
Aspartic acid. 
Atranoric acid. 
Atranorinic acid (physciol), 
Atraric acid. 
Atronic and iso-Atronic acids. 
Atropic and iso-Atropic acids. 
Azelaic acid. 
Azelamic acid. 
Azoxybenzoic acid. 
Barbatic acid. 
Behenie acid. 
Benzaldehyde-o-sulphonic acid. 
o-Benzamidocinnamic acid. 
a-Benzamidohydroxycinnamic acid. 
Benzaminesulphonic acid, 


INDEX OF SUBJECTS. 


| Acids. 


See :— 
Benzanilidosulphonic acid. 
Benzeneazobenzoic acid. 
Benzenediazocarbamide-benzenesul- 

phinic acid. 
Benzenediazoic acid. 
Benzenesulphinic acid. 
Benzenesulphonic acid. 
Benzenetetradi-m-phosphoric acid. 
Benzenylaminofumaric-esoanhy dride- 

carboxylic acid. 
Benzenyloxytetrazotic acid. 
Benzenyldioxytetrazotic acid. 
Benzenyltetrazotic acid. 
Benzhydroxamic acid, 
Benzilideneacetoacetic acid. 
Benzoic acid. 
Benzophenonesulphonic acid. 
Benzotoluido-o-sulphonic acids. 
Benzoylacetohydroxamic acid. 
Benzoylacetic acid. 
Benzoylbenzhydroxamic acid. 
Benzoylglutaric acid. 
w-Benzoylheptoic acid. 
Benzoylisonicotinic acid. 

B-Benzoylpropionic acid, 
Benzoylpyruvic acid, 
Benzoyltsosuccinic acid. 
Benzoyltartaric acid. 
a-Benzoyltricarballylic acid. 
Benzylaminobutyric acid. 
Benzylaminocinnamic acid. 
Benzylaminopropionic acid. 
Benzylamino-iso-valeric acid. 
Benzylic acid. 
Benzylideneacetonoxalic acid, 
Benzylideneaminosalicylic acid, 
Benzylidenediacetoacetic acid. 
a - acamameniemnennen soe 

acid. 
Benzylidenedimalonic acid. 
Benzylideneglutaric acid. 

Benzylidenemalonic acid. 
Benzylidene-8-naphthylaminoaceto- 

acetic acid. 

Benzylidenetropinic acid. 
Benzyliminophenylpropionic acid, 
5-Benzylindole-a-carboxylic acid. 
Benzylmalonic acid. 
Benzylmethylmalonic acid. 
Benzyloxalacetic acid. 
Benzylphenacylacetic acid. 
Benzylphosphinic acid. 
Benzylpyruvic acid. 
Benzylsulphonic acid. 
Betorcinolcarboxylic acid. 
Bilianic acid. 

iso-Butanedicarboxylic acid. 

cyclo-Butanedicarboxylic acids. 

Butanepentacarboxylic acid. 

Butoxysuccinic acid. 

iso-Butylacetic acid, 


Acids. See :— 
Butylenepentacarboxylic acid. 
iso-Butylethanetricarboxylic acid. 
1’-iso-Butylindolecarboxylic acid. 
iso-Butyllevulinic acid. 
Butylphthalidecarboxylic acid. 
iso-Butylsuccinic acid. 

1:3: 5-Butyltoluic acid. 

Butylxylylearboxylic acid. 

Butylxylylglyoxylic acid. 

Butyric and 7so-Butyric acids. 

Caffeic acid. 

Caffeidinecarboxylic acid. 

Callopismic acid. 

Camphorcarboxylic acid. 

Camphopyric acid. 

Camphoranic acid. 

Camphoric acid. 

Camphoronic and isoCamphoronic 
acids. 

Camphoroxalic acid. 

Camphorsulphonic acid. 

Camphylic acid. 

Cannabinic acid. 

Cantharic acid. 

Cantharidin. 

Caperatic acid. 

Capranic acid. 

Capraric acid. 

Caproie acid. 

Carbamidohydrazidoacetic acid. 

Carbanilphenylaminoacetic acid. 

Carbocinchomeronic acid. 

Carboxybenzoylformie acid. 

2-Carboxy-3 : 4-dimethoxymandelic 
acid. 

Carboxyglutaric acid. 


Carboxymethylquinolineacetic acids. 


Carboxyphenyldichloracetic acid. 
Carminic acid. 
Carnaubaic acid. 
Carnic acid. 
Cerotic acid. 
Cetraric acid. 
Cholanic acid. 
Cholesteric acid. 
Cholie acid. 
-Cholylic acid. 
Chrysocetraric acid. 
Chrysophanic acid. 
Cinchotinesulphonic acid. 
Cinnamic acid. 
Cinnamylideneacetoacetic acid. 
Citraconic acid. 
Citric acid. 
Coccellic acid. 
Corydalinic acid. 
p-Coumaric acid. 
Crotonic acid. 
B-iso-Cuminic acid. 
Cumylideneacetoacetic acid. 
Cyanuric acid. 
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Acids. See :— 


Cymenesulphonic acid. 
Deamidoalbuminic acid. 
Dehydracetic acid. 
Dehydroanisoylacetic acid. 
Dehydrocholic acid. 
Deoxybenzoin-8-carboxylic acid. 
Diacetylglyceric acid. 
Diacetylphenyldimethy]pyridine- 
carboxylic acid. 
Diacetylsuccinic acid. 
Diacetyltartaric acid. 
Diallylphosphoric acid. 
Dianhydrobisdiketohydrindene- 
carboxylic acid. 
Dianilinobenzylideneacetonedi- 
carboxylic acid. 
—— 
acid. 
Diazobenzenetoluenesulphinic acid. 
Diazocarboxylic acid. 
p-Diazo-o-toluenesulphonic acid. 
Dibenzhydroxamic acid. 
eam ee pm acid. 
Dibenzyl-a-carboxylic acid. 
Dibenzyldisulphonic acid. 
Dibenzy] 2 : 2’-disulphonic acid. 
Di-iso-butylacetic acid. 
Di-iso-butylglycollic acid. 
Di-iso-butylmalonic acid. 
Diearboxyglutaconic acid. 
Didecylsuccinic acid. 
B-Diethoxyacrylic acid. 
Diethoxymethyleneacetonedicarboxy- 
lic acid. 
Diethoxyphenylpropionic acid. 
Diethoxypropionic acid. 
Diethoxypyrotartaric acid. 
Diethylacetoacetic acid. 
Diethylaminobenzoylbenzoic acid. 
Diethylaminobenzylbenzoic acid. 
Diethylamino-m-hydroxy-o-benzoyl- 
benzoic acid. 
Diethylamino-m-hydroxylbenzylbenz- 
- ot _ . 
iethylguaiaretic acid. 
Diethylmalonic acid. 
Diethylparabanic acid. 
Diethylphosphoric acid. 
Diethylthioparabanic acid. 
ets acid. 
Dihydrocamphoric acid. 
Dihydrocamphoronesulphonic acid. 
Dihydro-8-camphylic acid. 
Dihydro-iso-indolebenzoic acid. 
Dihydro-iso-lauronic acid. 
Dihydro-iso-lauronolic acid. 
Dihydronaphthoic acid. 
Dihydrophthalic acid. 
Dihydropiperylenedicarboxylic acid. 
Dihydroxydicarboxyphenylacetic acid. 
Dihydroxybenzoic acid. 


Acids. See :— 
Dihydroxydihydrocyelogeranic acid. 
Dihydroxydihydrotsogeranic acid. 
Dihydroxymaleic acid. 

1 :3-Dihydroxynaphthalene-2-carb- 
oxylic acid. 
Dihydroxynicotinic acid. 
Dihydroxyphenylacetic acid. 
Dihydroxypyridinecarboxylic acids. 
Dihydroxypyridinedicarboxylic acid. 
Dihydroxystearic acid. 
Dihydroxytartaric acid. 
Diketohydrindenedicarboxylic acid. 
Diketo-octohydrophenanthrenecarb- 
oxylic acid. 
Dimethoxybenzoic acid. 
Dimethoxydiphenyltetrahydropyrone- 
dicarboxylic acid. 
Dimethylacetoacetic acid. 
Dimethyladipic acid. 
Dimethylamino-o-benzoylbenzoic acid. 
Dimethylaminobenzylbenzoic acid. 
se ian acacia 
acid. 
Dimethylanilinophthaloylic acid. 
Dimethylaspartic acid. 
Dimethylbutylmandelic acid. 
Dimethylcinchonic acids. 
Dimethyleneprotocatechuic acid. 
Dimethylfumaric acid. 
68-Dimethylglutamic acid. 
Dimethylglutaric acids. 
Dimethylitaconic acid. 
Dimethyllevulinic acid. 
Dimethylmalonic acid. _ 
Dimethylphosphoric acid. 
2: 4-Dimethylpyridine-3-carboxylic 
acid. 
1 : 2’-Dimethylquinoline-4’-carboxylic 
acid 


3 : 2’-Dimethylquinoline-3’-4'-dicarb- 
oxylic acid. 
Dimethylsuccinic acids. 
Dimethyltricarballylic acid. 
Dimethyluric acids. 
Diphenacylfumaric acid. 
Diphenoxythiophosphoric acid. 
2'-3’-Diphenyleinchonic acid. 
Diphenyl phosphoric acid. 
Diphenyltetrahydropyronedi- 
carboxylic acid. 
Diphenylthioparabanic acid. 
1: 5-Dipheny] 1 : 2 : 3-triazole-4-carb- 
oxylic aci 
Dipropylmalonic acid. 
Dipulvic acid. 
Dipyridyltetracarboxylic acid. 
Di-p-tolylthioparabanic acid. 
Divaricatic acid. 
Divaricatinic acid. 
Divarictic acid. 
Eicosylmalonic acid. 
VOL. LXXIV. 11. 
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Acids. See :— 


Elaidic acid. 
Ellagitannic acid. 
Erucic acid. 
Erythric acid. 
Ethane-a8-disulphinic acid. 
Ethane-a8-disulphonic acid. 
Ethanetetracarboxylic acid. 
Ethane-aaa,-tricarboxylic acid. 
Ethoxyacrylic acid. 
Ethoxybehenic acid. 
Ethoxybenzenesulphonic acid. 
y-Ethoxybutyric acid. 
8-Ethoxycinnamic acid. 
Ethoxycitraconic acid. 
Ethoxydiphenylphthalamic acid. 
p-Ethoxyglauconic acid. 
p-Ethoxyhydroglauconic acid. 
Ethoxymalonic acid. 
Ethoxymethyleneacetonedicarboxylic 

acid. 
Ethoxymethylenemalonic acid. 
p-Ethoxyphenyloxamic acid. 
Ethoxypropionic acids. 
Ethoxysuccinic acid. 
5-Ethoxyvaleric acid. 
Ethylacetoacetic acid. 
Ethylallylparabanic acid. 
Ethylallylsuccinic acid. 
Ethylallylthioparabanic acid. 
Ethylaminobenzoic acid. 
Ethylanilino-a-butyric acid. 
Ethylanilino-a-propionic acid. 
Ethylenebenzhydrylcarboxylic acid. 
Ethylenesulphonic acid. 
a-Ethylglutaric acid. 
Ethylideneacetoacetic acid. 
a-Ethylideneglutaric acid. 
Ethylmalonic acid. 
Ethylnitrolic carbonic acid, 
Ethylparabanic ucid. 
Ethylphosphoric acid. 
a-Ethylpropane-aaa'-8-tetracarboxylic 

acid. 
Ethylpulvic acid. 
Ethylsuccinic acid. 
Ethylthioparabanic acid. 
Evernic acid. 
Everninic acid. 
Fenchenephosphonic acid. 
Fenchocarboxylic acid. 
Fencholenic acid. 
Filicic acids. 
Filicinic acid. 
Flavaspidic acid. 
Formaldehydetrihydroxyfluoronedi- 

carboxylic acid. 
Formamidinediazoamidoformic acid. 
Formaurindicarboxylic acid. 
Formazylbenzenecarboxylic acid. 
Formazylbenzenedicarboxylic acid. 
Formhydroxamic acid, 
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Acids. See:— 

Formic acid. 

Fumaramic acid. 

Fumaric acid. 
Furfuracrylideneacetic acid. 
Furfuracrylidenemalonic acid. 
Furfuracrylidenephenylacetic acid. 
Furfuracrylidenepyruvic acid. 
Furfurylidenephenylacetic acid. 
Furfurylidenepyruvic acid. 
Furfurylsuccinic acid. 

Gallic acid. 

Gallotannic acid. 

Geronic and iso-Geronic acids. 
Glauconic acid. 

Gluconic acid. 

Glutaconic acid. 

Glutamic acid. 

Glutaric acid. 

Glyceric acid. 

Glycerophosphoric acid. 
Glycocholic acid. 

Glycollic acid. 

Glyoxylic acid. 

Guaiaretic acid. 

Gyrophoric acid. 

Hematommic acid. 
Hematomminic acid. 

Harminic acid. 
Hemimellithenetricarboxylic acid. 
Hemipinic acids. ‘ 
cyclo-Heptanecarboxylic acid. 
cyclo-Heptatrienecarboxylic acid. 
iso-Heptenoic acid. 

Heptoic acid. 

Heptylmalonic acid. 
Hexahydrocumic acid. 
Hexahydroterephthalic acid. 
cyclo-Hexanedicarboxylic acids. 
cyclo-Hexenedicarboxylic acids. 
5-Hexenoic acid. 
cyclo-Hexinenedicarboxylic acids. 
Homoitaconic acid. 
Homophthalic acid. 
Hydrazidoacetic acid. 
Hydrazido-p-phenoxyacetic acid. 
Hydrocinchoninesulphonic acid. 
Hydrocyanic acid. 
Hydrodiphthalolactonic acid. 
Hydroglauconic acid. 
Hydromuconic acid. 
Hydro-8-naphthaglauconic acid. 
Hydrotheobromuric acid. 
o-Hydroxyanilinobutyric acid. 
p-Hydroxyanilinopropionic acid. 
Hydroxybehenic acid. 
Hydroxybenzoic acids. 


Hydroxybenzzlideneaminoformic acid. 


o-Hydroxybenzylidenehydrazidoacetic 
acid. 

Hydroxybenzylsulphonie acid. 

y-Hydroxy-a-iso-butylvaleric acid. 
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Acids. See :— 


Hydroxybutyric and a-Hydroxy-iso- 
utyric acids. 


Hydroxycarbaminic acid. 
Hydroxydiazobenzylsulphonic acid. 
a-Hydroxydiisobutylacetic acid. 
5. Hydroxy-2-dimethoxymethylphenyl- 
hydro-4-pyrone-6-carboxylic acid. 
1-Hydroxy-2 : 6-dimethy]piperidone- 
6-carboxylic acid. 
Hydroxydiphenylphthalamic acids. 
Hydroxydiphenylpropionic acid. 
pte Saree acid. 
w-Hydroxyhexahyirotoluic acid. 
Hydroxyhexoic acid. 
Hydroxyketopimelic acid. 
2’-Hydroxylepidinic acid. 
Hydroxymethylbenzenesulphonic acid. 
a,-Hydroxy-a,-methyl-a-isobutyl- 
lutaric acid. 
1-Hydrox ymethylcyclohexane-2-carb- 
oxylic acid. 


_ Hydroxymethylisopropylacetic acid. 


Hydroxynonoic acid. 
a-Hydroxypentenoic acid. 
Hydroxyphenylbutyric acid. 

is La See acid. 
a-Hydroxy-y-phenylcrotonic acid. 
p-Hydroxyphenyloxamic acid. 
Hydroxy propanesulphonic acid. 
Hydroxypyridinedicarboxylic acid. 
Hydroxysalicylic acid. 
Hydroxyterephthalic acid. 
8-Hydroxytetramethylglutaric acid. 
Hydroxytolueneazobenzoic acid. 
Hydroxytoluic acid. 
Hydroxytrimesic acid. 
a-Hydroxyvaleric acid. 
Indoneacetoacetic acid. 
Indonemalonic acid. 

Indoxylic acid. 
lodosponginsulphonic acid. 
Iononeoximeacetic acid. 

Itaconic acid. 

Isatic acid. 

Jalapinolic acid. 
Ketophenylhomoparaconic acid. 
Ketophenylparaconic acid. 

Lactic acid. 

Lauric acid. 

iso-Lauronic acid. 

Lauronolic and iso-Lauronolic acids. 
Lecanoric acid. 

Lepidinic acid. 

Leucic acids. 

Leucine. 

Levulinic acid. 

Lichenostearic acid. 

Lupulinic acid. 
Lutidinecarboxylic acid. 
y-Lutidostyrilcarboxylic acid. 
Lysuric acid. 
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Acids. See :— 
Maleamic acid. 
Maleic acid. 
Malephenylamic acid. 
Malic acid. 
Malonic acid. 
Mandelic acid. 
Mannosaccharic acid. 
Meconic acid. 
Melanoidic acid. 
Mellitic acid. 
Menthonecarboxylic acid. 
Menthonedicarboxylic acid. 
Mesaconic acid. 
Mesitylcarboxylic acid. 
Mesitylenic acid. 


Mesotartaric acid (under tartaric acid). 


Methanedisulphonic acid. 
Methenylbisacetonedicarboxylic acid. 
Methoxybenzenesulphonic acid. 
Methoxybenzoic acid. 
Methoxydiphenylphthalamic acid. 
Methoxynaphthoic acid. 
Methoxynaphthylglyoxylic acid. 
o-Methoxyphenylcarbamic acid. 
p-Methoxyphenyloxamic acid. 
Methoxyphenylpyruvic acid. 
z- and /-Methoxypropionic acid. 
p-Methoxy-o-sulphobenzoic acid. 
Methylacetoacetic acid, 
p-Methylacetophenone-a-phthalamic 
acid. 
Methylallylparabanic acid. 
Methylallylthioparabanic acid. 
u-Methyl-m-amino-p-phenoxyacetic 
acid. 
Methylanilinobutyric acid. 
Methylanilinophenylacetic acid. 
Methylanilinopropionic acid. 
Methylaspartic acid. 
Methylisobarbituric acid. 
Methylisobutylketosulphonie acid. 
me inva reanermecm nena 
acid. :, 
2’-Methyleinchonic acid. 
Methylceyanuric acid. 
Methylisodialuric acid. 
Methylenedicresotic acid. 
Methylenedigallic acid. 
Methylenemalonic acid. 
Methylethylitaconic acid. 
Methylethylmalonic acid. 


Te ae hear iene a acid. 


4-Methyl-3’-e 
acid. 
Methylethylsuccinic acid. 
Methylethylthioparabanic acid. 
Methylfurazancarboxylic acid. 
Methylglyoximecarboxylic acid. 
Methylguanidoacetic acid. 
p-Methylisatic acid. 
Methylitaconic acid. 


ylquinolinesul phonic 


| Acids, 
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See :— 

8-Methyllevulinic acid. 

Methylmalonic acid. 

p-Methyloctylbenzenesulphonic acid. 

o-Methylolhexahydrobenzoic acid. 

u-Methyloxazole-a-carboxylic acid. 

Methylparabanic acid. 

Methylphosphinic acid. 

Methylphosphoric acid. 

Methylpropanetetracarboxylic acids. 

eetny Eeeey eed acid. 

sae ay one-p-phenoxyacetic 
acid. 

Methylquinolinecarboxylic acids. 

Methylsalicylic acid. 

Methylsuccinic acid. 

Methyltetrahydropyridinecarboxylic 
acid. 

Methyluracilcarboxylic acid. 

8-Methyluramidacrylic acid. 

Methyluric and Methyl-y-uric acid. 

Mucic acid. 

Myristic acid. 

Myronic acid. 

8-Naphthaglauconic acid. 

Naphthalenesulphonic acid. 

Naphthalenethiosulphonic acid. 

a- aero e-3’-sulphonic 
acid. 

B-Naphthenyldioxytetrazotic acid. 

8-Naphthilpyruvic acid. 

8-Naphthylaminomalonic acid. 

B-Naphthylindoxylic acid. 

Nonoic acid. 

Nor-rangiformic acid. 

Octoaspartic acid. 

Octoic acid. 

Octylmalonic acid. 

(nanthylideneacetoacetic acid. 

Oleic acid. 

Opianic acid. 

Orylic acid. 

Ouabic acid. 

Oxalacetic acid. 

Oxalic acid. 

Oxalobutyric 
acids. 

Oxalolevulinic acid. 

Oxalopropionic acid. 

Oxamic acid. 

Oxanilic acid. 

Oximidopropionic acid. 

Oxycarnic acid. 

Oxyproteic acid. 

Oxyprotosulphonic acid. 

Oxypulvic acid, 

Oxyroccellic acid. 

Oxytetramethyluric acid, 

Palmitic acid. 

Papaveric acid. 

Pentanedicarboxylic acid. 

cyclo-Pentanedicarboxylic acids. 
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=e :1:3:3-tetracarboxylic 
acid. 
A}.cyclo-Pentenecarboxylic acid. 
Phenacylethylacetic acid. 
Phenacylmethylacetic acid. 
Phenacylpropylacetic acid, 
Fienothenylenytetcnaetio acid. 
Phenolphthaloylic acid. 
p-Phenolsulphonic acid. 
Phenoxyacetic acid. 
p-Phenoxybenzylideneacetic acid. 
3-Phenoxy-a-ethylvaleric acid. 
y-Phenoxypropylethylmalonic acid. 
Phenoxythiophosphamic acid. 
Phenoxythiophosphoric acid. 
Phenylacetic and ¥-phenylacetic 


acids. 
peat eaerdmerer a ncaa 
acid. 
1-Phenylbenzene-2 : 3 : 5 : 6-tetracarb- 
oxylic acid. 
3’-Phenyl-2’-benzylquinoline-4’-carb- 
oxylic acid. 
1-Phenyl-4-benzyl-5-pyrazolone-3- 
carboxylic acid. 
Phenylcarbamacetic acid. 
Phenylearbinolacetoacetic acid. 
2’-Phenylcinchonic acid. 
Phenyleinnamic acid. 
By-Phenylisocrotonic acid. 
Phenyldiethylhydroresorcylic acid. 
Phenyldimethylhydroresorcylic acid. 
Phenyldimethyloxypyrrodiazolecarb- 
oxylic acid. 
Phenylditolylmethanecarboxylic acid. 
Phenylenediamineazophenyloxamic 
acid. 
p-Phenylenedisulphonamic acid. 
Phenylethylparabanic acid. 
Phenylethylthioparabanic acid. 
g-Phonylglutaranilic acid. 
B-Phenylglutaric acid. 
B-Phenylglutaro-p-tolilic acid. 
Phenylglycine-o-carboxylic acid. 
Phenylglycolenyloxytetrazotic acid. 
Phenylglycolenyldioxytetrazotic acid. 
Phenylglyoxenyldioxytetrazotic acid. 
Phenylmethylitaconic acid. 
Phenylmethylketotetrahydropyrid- 
azinecarboxylic acid. 
Phenylmethylparabanic acid. 
4-Phenyl-2-methyltetrahydropyrid- 
one-3 ; 5-dicarboxylic acid. 
Phenylmethylthioparabanic acid. 
1-Phenylnaphthalene-2 : 3-dicarboxylic 
acid. 
Phenylpentenoic acid. 
Phenylpropanetricarboxylic acid. 
Phenylpropiolic acid. 
Phenylpropionic acid. 
Phenylpropylenetricarboxylic acid. 


Acids. 


INDEX OF SUBJECTS. 


See :— 

1-Phenylpyrazole-3 : 4-dicarboxylic 

1 Phen 1 1 ionic acid 

-Phenylpyrazolepropionic acid. 

Phenylpyrrodiazolonecarboxylic acids. 

ee ne 
acid. 

Phenylsaffranolcarboxylic acid. 

Phenylsaffranolsulphonic acid. 

Phenylsulphonamic acid. 

p-Phenylsulphonebenzoic acid. 

Phenyltetrahydronaphthalenedicarb- 
oxylic acid. 

Phenylthioaminohydantoic acid. 

Phenylthioglyeollic acid. 

1-Pheny]-1 : 2 : 3-triazole-4 : 5-dicarb- 
oxylic acid. 

Phenyluracilcarboxylic acid. 

8-Phenyluramilacrylic acid. 

Phenylvaleric acid. 

a a eo oe ce cae 
acid. 

Phthalaldehydic avid. 

Phthalazine-1’-acrylic acid. 

Phthalic acid. 

Phthalidecarboxylic acid. 

Phthalonic acid. 

Phyllocyanic acid. 

Physciacic acid. 

Physodalic acid. 

Physodic acid. 

Phytosterol. 

Pimelic acid. 

B-Piperidocrotonic acid. 

Piperidylcinnamic acid. 

Piperidylpyrotartaric acid. 

Piperidylsuccinic acid. 

Piperidyltricarballylic acid. 

Podophyllic acid. 

cyclo-Propane-aa-dicarboxylic acid. 

s-Propanehexacarboxylic acid. 

Propane-1-al-3-oic acid. 

s-Propanepentacarboxylic acid. 

Propanetetraearboxylic acid. 

Propionic acid. 

Propionylformic acid. 

Propoxypropionic acids, 

pie ot so acid. 

iso-Propylisobutylacrylic acid. 

oS Carne 
acid. 

Propylenetetracarboxylic acid. 

1’-Propylindolecarboxylic and 
1’-iso-Propylindolecarboxylic acids. 

iso-Propylmalonic acid. 

a-iso-Propylpropane-aaa,-8-tetracarb- 
oxylic acid. 

Propylsuccinic and iso-Propylsuccinic 
acids. 

Protocetraric acid. 

Pulegenic acid. 

Pulvic acid. 


INDEX OF SUBJECTS. 


Acids. See:— 
Pyridine-2 : 3 : 4-tricarboxylic acid. 
4-Pyridone-3 : 5-dicarboxylic acid. 
Pyrocinchonic acid. 
Pyrogallol-dicarboxylic and -tricarb- 
oxylic acids. 
Pyromucic acid. 
Pyruvie acid. 
2’ : 4’-Quinolinedicarboxylic acid. 
Quinoltetracarboxylic acid. 
Racemic acid. 
Ramalic acid. 
Rangiformic acid. 
Rhamnohexonic acid. 
Rhizocarpic acid. 
Rhizonic acid. 
Rhizoninic acid. 
Ricinoleic and y-Ricinoleic acids. 
Roccellaric acid. 
Roccellic acid. 
Saccharic acid. 
Salazinic acid. 
Salicylic acid. 
Salicyluric acid. 
Santonic acid. 
Sarcomelaninic acid. 
Sebacic acid. 
Sebamic acid. 
a- and 6-Scymnolsulphuric acids. 
Sinapic acid. 
Spherophoric acid. 
Squamaric acid. 
Stearic acid. 
Stilbenedisulphonic acids. 
Strychnic acid (strychnol) 


iso-Strychnic acid (dihydrostrychnine). 


Strycholearboxylic acid. 
Subernmic aac 

Suberic acid. 

Succinic and zso-Succinic acids. 
Succinophenylamic acid. 
Sulphobenzeneazobenzoic acid. 


Sulphobenzeneazo-2-hydroxynaphtha- 


uinone. 

Sulphocamphylic acid. 
p-Sulphonaphthaleneazohydroxy- 

naphthaquinone. 
Syringic acid. 
Tanacetogendicarboxylic acid. 
Tannic acid. 
Tartaric acids, 
Tartronic acid. 
Tetrahydrofurandibenzoic acid. 
Tetrahydrophthalic acid. 


Tetrahydrozsoquinolinesul phonic acid. 


Tetrahydroterephthalic acid. 

or dpe anata siti Net 
acid. 

Tetramethyldiaminobenzophenone- 
sulphinic acid. 

Tetramethylene-1 : 3-dicarboxylic 
acid. 


| Acids. 
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See :— 
Tetramethylglutaric acid. 
Tetramethyl-m- phenylenediamineazo- 
benzenesulphonic acid. 
Tetramethyluric acid. 
Tetraspartic acid. 
Theobromuric acid. 
Theuric acid. 
Thiocyanic acid. 
Thiosalicylic acid. 
Tolenyldioxytetrazotic acid. 
Tolenyloxytetrazotic acid. 
Tolenyltetrazotic acid. 
o- and p-Tolilpyruvic acids, 
Tolueneazobenzoic acid. 
Tolueneazosalicylic acid. 
Toluenedisulphonic acid. 
p-Toluenesulphinic acid. 
Toluenesulphonic acids. 
Toluenethiosulphonic acid. 
Toluic acids. 
Toluidinedisulphonic acid. 
Toluidino-butyric and -isobutyric 
acids. 
p-Toluidinomalonic acid. 
Toluidinophenylacetic acids. 
Toluidinopropionic acids. 
Toluidinozsovaleric acids, 
p-Toluoyl-o-benzoic acid. 
8-p-Toluoylpicolinic acid. 
o-, m-, and p-Toluoyltartaric acids. 
Tolylacetic acid. 
p-Tolylindoxylic acid. 
p-Tolylmethylphosphinic acid. 
Tolyloxamic acid. 
Tolylpyruvic acid. 
Tolylsul phonamic acid. 
Trianisylstibic acid. 
1:2:3-Triazole-4 : 5-dicarboxylic 


acid. 
Tricarballylic acid. 
2:4: 4'-Trihydroxy-2’-methylquinol- . 
ine-3-carboxylic acid. 
as- Trimesic acid. 
Trimethylacetic acid. 
Trimethylglutaric acids. 
Trimethylcyclohexanonesulphonic 


aci 

a a tea hc 
acid. 

1:3: 2’-Trimethylquinoline-4’-carb- 
oxylic acid. 

Triphenylacrylic acid. 

Triphenylearbinoltricarboxylie acid. 

Tropinic acid. 

Tropinoneoxalic acid. 

Umbilicaric acid. 

Uracilcarboxylic-acid. 

Uric acid. 

Urocaninic acid. 

Uroproteic acid. 

Usnic acid. 
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Acids. See :— 
Valeric and iso-Valeric acids. 
Vanillic acid. 
Veratroleacetic acid. 
Vinylacetic acid. 
a- Vinylglutaric acid. 
Vulpic acid. 
Xylenesulphamic acid. 
Xylensulphonic acids. 
om-Xyidinabatgiie acid. 
m-Xylidinophenylacetic acid. 
a-m-Xylidinopropionic acid. 
m-Xylilpyruvic acid. 
Xylylacetic acid. 
m-Xylylacetoacetic acid, 
Xylylenebisaminobenzoic acid. 

Aconitic acid, ethylic salt of, con- 
densation of, with piperidine (RUHE- 
MANN and Brownine), T., 725; P., 
1898, 167. 

Aconitine, detection of, 
(Katz), A., ii, 548. 
Acraldehyde and its dibromide, action 

of alcoholic hydrogen chloride on 
(FIscHER and GIEBE), A., i, 163. 
brom-, and action of bromine on 
(PrLtory and Stroox), A., i, 402. 
Acraldehydeacetal (WoHL), A., i, 556. 
Acraldehydediethylacetal, brom- 
(CLAISEN), A., 1, 421. 
Acridine, ee 
(Meyer), A., ii, 105. 
Acrylic acid, ¢trichlor-, ethylic salt, 
anhydride, amide and carbamide 
of, and action of sodium ethoxide 
on (FritscH), A.,i, 63. 
orthethylic salt, and action of 
we acid on (FRITSOR), 
-» i, 63. 


in tinctures 


fluorescence of 


a0-diiod, etherification of (Sup- 
BOROUGH and Luoyp), T., 92; 
P., 1897, 241. 
Actinolite from Piedmont (CoLomBa), 
A., ii, 606. 
Address, Presidential (Dwar), T., 


1039 ; P., 1898, 89. 
Adenine, isolation of, from urine 
and its neo begged picrate (KRvGER 


and Satomon), A., i, ge 
synthesis of (FiscHER),; A., i, 49, 
Adenine, dichlor- (FiscHER), A., 
i, 49. 
formation of, from 2-chloro-6- 
amino-8-oxypurine (FISCHER), 


A., i, 280. 
Adipamic acid (frarx), A., i, 125. 
Adipic acid, ee dissociation of 
(SmirH), A -» li, 285. 
preparation of (firarx), A » i, 124. 
Adipic oo and action of ammo- 
nia on (Rrarx), A., i, 125. 


INDEX OF 


SUBJECTS. 


=“ ic chloride, and action of sodium 
adipate and of benzene on (Brarx), 

A., i, 124. 
. bean. See Agricultural Chem- 


girl from the Rhine (Bruns), A., 


82. 
Esculetin, sodium salt, fluorescence of 

(Kunz- Krause), A » i, 479. 

AFFINITY, CHEMICAL : _ 

Affinity of r- and /-tartaric acids for 
asymmetric may (MaRcK WALD 
and CHWoLLEs), A., ii, 371. 

Association, molecular, theory (JAHN), 

A., ii, 153. 
of liquids, influence of, on osmo- 


tic pressure (CRoMPTON), me, 
1897, 225. 

in the solid state (TRAUBE), A 
ii, 213 


in solutions (TRAUBE), A., ii, 210. 

influence of, on the freezing point 
and osmotic — of solu- 
tions (CRompToN), A., ii, 107. 

of benzoic and salicylic acids dis- 
solved in benzene and chloroform 
(HEnprrxson), A., ii, 19. 

Chemical changes, accidental causes 
of non-reversibility of (CoLson), 
A., ii, 212. 

Catalytic acceleration of the for- 
mation of anilides by acids 
(GoLDSCHMIDT and Wacus), A 
ii, 67. 

of the reaction of sodium chloride, 
sulphurous anhydride and - a 
by ferric oxide (KruTwie), A 
ii, 24. 

Catalytic action of gases on the oxida- 
tion of phosphorus (CENTNERSZWER) 
A., ii, 427. 

Affinity constants of some betaine and 
thetine derivatives (CARRARA and 
Rossi), A., ii, 278. 

See also Electrochemistry, 
ductivity. 

Affinity, residual, influence of,on tauto- 
merism and intramolecular change 
—— T., 457; P., 1897, 


con- 


Decomposition of the double cadmium 
alkali and earth-alkali chlorides 
by water (RimBacn), A., ii, 158. 

Dilution law for electrolytic dissocia- 
tion (vAN Laak), A., ii, 158. 

Dissociation of chlorine (LEpvc), 

A., ii, 215. 
of 8-naphthol —_— in ee 
( 


solutions URILOFF), A., 
ii, 156. 

of nitric peroxide (SCHREBER), A 
ii, 153. 


INDEX OF 


AFFINITY, CHEMICAL :— 
Dissociation of saline hydrates (Lxs- 
C&uUR), A., ii, 108. 
of water dissolved in 
(LUTHER), A., ii, 422. 
Chemical equilibrium and electro- 
motive force (PETERS), A., ii, 419; 
(Kniprrer), A., ii, 420. 
between ammonia and ammonium 
nitrate (KuRILOoFF), A., ii, 156. 
between carbonic oxide and anhy- 
dride, water and hydrogen 
(HorrsgMa), A., ii, 370. 
between ethylic alcohol and sulph- 
uric acid (ZAITSCHEK), A., ii, 19. 
influence of the solvent on 
(KurmorF), A., ii, 327. 
in aqueous solutions of two salts 
with a common ion (HorrsEMma), 
A., ii, 157. 
in the reaction of silver phosphate 
and hydrogen sulphide (Coxson), 
A., ii, 507. 
in systems containing B-naphthol, 
picric acid and benzene (KurI- 
LOFF), A., ii, 112. 
point between dextrose and maltose 
under the action of maltase and 
the influence of concentration on 
(Hz), T., 655 ; P., 1898, 157. 
Hydrolysis of cane sugar by aqueous 
alcoholic solutions of hydrochloric 
acid (CoHEN), A., ii, 154. 
of cane sugar by hydrogen ions 
(SmirH), A., ii, 155. 

Hydrolytic decomposition of mercuric 
sulphate (GuincHAUT), A., ii, 18. 
Hydrolytic dissociation of salts in 
aqueous solution (LEy), A., ii, 66. 
Isomeric forms of substances, trans- 
formations of (ScHaum), A., 

ii, 211. 

Partition of ammonium chloride be- 
tween solid potassium chloride and 
water (Fock), A., ii, 154. 

Transition point of heptahydrated 
zinc sulphate and the E.M.F. of 
the Clark cell (JaxGER), A., 
ii, 202. 

Velocity of combination of ions of 
gases (RUTHERFORD), A., ii, 112. 
Velocity of decomposition of dihydr- 

oxymaleic, dihydroxyfumaric, and 
dihydroxytartaric acids in solution 
(SKINNER), T., 483; P., 1898, 121. 
of arsenic hydride, effect of admixed 
gases on (CoHEN), A., ii, 328. 

Velocity of dehydration of salts 
(RicHArps), A., ii, 471. 

Velocity of escape of ammonia from 
aqueous solutions (PERMAN), T., 
511; P., 1898, 24. 


alcohol 
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AFFINITY, CHEMICAL :— 
Velocity of formation of anilides 
(GoLDscHMIDT and Wacus), A., 
ii, 67. 
of azo-dyes (GOLDSCHMIDT and 
Buss), A., ii, 20. 
Velocity of hydrolysis of the acetins 
by hydrochloric acid (GEITEL), A., 
ii, 330. 
of cane sugar by acids (CoHEN), A., 
ii, 370. 
of ethereal salts (SUDBOROUGH and 
FErILMANN), P., 1897, 241. 
of the ethereal salt of a dibasic acid 
(KnosLavcn), A., ii, 423. 
of ethylic salts of normal acids of 
the oxalic series (HsELT), A., ii, 


566. . 

of the six isomeric xylylsuccinimides 
(Miotatt and Lorm!), A., 
i, 252. 


of lactimide, citraconimide, pyro- 
cinchonimide, a quin- 
olinimide and cinchomerimide 
(MroxatT!), A., i, 243. 

Velocity of inversion of cane sugar by 
toluenesulphonic and  xylene- 
sulphonic acids (DA MonreE and 
Zoso), A., i, 278. 

Velocity of oxidation of an acidified 
solution of potassium iodide 
(DE HEMPTINNE), A., ii, 565. 

of gases by liquids (MEYER and 
Saam), A., ii, 19. 

of sodium sulphite by air, effect of 
catalyticagents on the (BIGELOW), 
A., ii, 506. 

Velocity of reaction of allylic and 
methylic bromides with aromatic 
aminss (MENSCHUTKIN), A., i, 
408. 

of allylic bromide with toluidines, 
cumidine, mesidine and xylidines ; 
of dipropylamines with bromo- 
nitrobenzenes ; and of tolyl- 


and xylyl-succinimides with 
soda (MENSCHUTKIN), A, 
i, 187. 


of bromic and hydrobromic acids 
(Jupson and WALKER), T., 410 ; 
P., 1898, 64. 

of a-pentylamine, hexamethylen- 
amine, af-pentylamine, and 
8-methylhexamethylenamine with 
allylic bromide (MENSOHUTKIN), 
A., i, 408. 

of sulphuretted hydrogen and phos- 
phates, influence of temperature 
and pressure on the (CoLson), 
A., ii, 505. 

Velocity of reduction of ferric alum 
by sugar (Lona), A., ii, 329. 


748 INDEX OF 
AGRICULTURAL CHEMISTRY— 
ANIMALS, DAIRY PRODUCTS, AND 


FEEDING EXPERIMENTS :— 

Animals, formation of fat in (Lum- 
MERT), A., ii, 617. 

physiological action of butyric and 
B-hydroxy butyric acid on (STERN- 
BERG), A., ii, 620. 

Cattle, food-requirements of fattened 
(KELLNER and KOHLER), A., 
ii, 528. 

value of dried distillery products as 
food for (KretunEeR, KOHLER, 
BARNSTEIN, and HARTUNG), A., 
ii, 527. 

Cows, feeding experiments on, with 
linseed and oil (BEGLARIAN), 
A., ii, 402. 

colostrum of, composition of (TIE- 
MANN), A., ii, 619. 
Dogs, changes in the blood of, after 
removal of thyroid (Levy), A., 
ii, 616. 
assimilation of phosphorus 
nitrogen from _ proteids 
(Ste1nitTz), A., ii, 615. 
formation of fat in (LUMMERT), A., 
ii, 617. 
Ducks and Geese, formation of fat in 
(LuMMERT), A., ii, 617. 
Rabbits, feeding experiments with 
lichenin from Iceland-moss(BRown), 
A., ii, 448. 
Sheep, value of dried distillery-residues 
as food for (KELLNER, KOHLER, 
BARNSTEIN and Hartune), A., 
ii, 527. 
East Friesland, composition of milk 
and colostrum of (Hucno), A., 

ii, 619. 
Sow, yield and composition of milk 


and 
by 


from (Henry and Wott), A., 
ii, 299. 

Dairy Propucts :— 

Butter, methods of analysis. See 


main index. 
Cheese, changes in butter-fat during 
the ripening of (WEIGMANN and 
BackE), A., ii, 634. 


methods of analysis. See main 
index. 
Cream, methods of analysis. See 
main index. 


Milk, composition of cow’s (CAMERER 

and SOLDNER), A., ii, 394. 

the formation of acid in (HANNA), 
A., ii, 621. 

precipitation of caseinogen in, as 
test of acidity (GriTzNER), A., 
i, 100. 

precipitation of proteids 
(SCHJERNING), A., li, 272. 


in 


SUBJECTS. 


AGRICULTURAL CHEMISTRY: DAIRY 
PRODUCTS: 
Milk of abnormal composition (GREIG 

Smits), A., ii, 619. 

and colostrum from East Friesland 
sheep, composition of (HvcHo), 
A., ii, 619. 

sow’s, composition of (PETERSEN 
and OETKEN), A., ii, 85 ; (HENRY 
and Wott), A., ii, 299. 

methods of analysis. See main index. 

Milk-production, effects of different 
diets on (KELLNER and ANDRA), A., 
ii, 299. 

FEEDING EXPERIMENTS :— 

Earth-nut Cake, relation between fat 
and acidity in (EMMERLING), A., 
ii, 448 

Grass, meadow, nutritive value of, at 
various periods (VILLARD and 
Baur), A., ii, 181. 

Lucerne, nutritive value of, at various 

periods (VILLARD and Baur), A., 
li, 181. 

nutritive value of, as compared with 
hay (Minrz and Grrarp), A., 
ii, 305. 

Oileakes, amount of lecithin 
(ScHuUuzE), A., ii, 42. 

Palm-oil, changes in, due to keeping 
(EMMERLING), A., ii, 448, 

Palm, cake, meal, and crushed cake, 
constituents and acidity of (EMMER- 
LING), A., ii, 448. 

Sainfoin, nutritive value of, at various 
periods (VILLARD and Baur), A., 
li, 181. 

Straw of oats, wheat, and rye, nutri- 
tive value of (BALLAND), A., 
ii, 304. 

Wheat carbohydrates, digestibility of 
(SHERMAN), A., ii, 208. 


in 


PLANTS. 
PLANT COMPOSITION AND MetTAa- 
BOLISM :— 

Plants, metabolism in(HANSTEEN), A., 
ii, 178 ; (StoKLasA), A., ii, 623 ; 
(ScHuuzE), A., ii, 628. 

green, metabolism in (SToKLasA), 
A., ii, 623. 
metabolism in, during and after 
rage (ScuuuzE), A., ii, 
28. 
seedling, proteid metabolism in 
(ScnvuuzeE), A., ii, 481. 
assimilation of combined nitrogen 
by (Lutz), A., ii, 530. 
source of allylthiocarbimide in 
(GADAMER), A., ii, 189. 
effect of light on the diastase of the 
leaves of (GREEN), A., ii, 399. 


AGRICULTURAL CHEMISTRY : PLANTS :— 
Plants, occurrence of glutamine in 


(Scuuuze), A., ii, 302. 

probable important function of 
manganese in (BERTRAND), A., 
i, 58 


yields inosite (WINTERSTEIN), 
A., ii, 42. 

influence of proteids on metabol- 
ism in (HANSTEEN), A., ii, 178. 

protective influence of proteids in, 
against action of light (GREEN), 
A, ii, 399. 

decomposition of proteids in, and 
formation of a and 
glutamine (ScuutzE), A., ii, 481. 

formation of starch in (BoKorny), 
A., ii, 41. 

PLANTS :— 

Chlorophyll, 
LEWSK!), 
i, 682. 

= ion of energy ey plants 

thout (GREEN), A., ii, 399. 

relation of to lecithin sienenan), 
; a * 178, 

function of, dependent on chroma- 
tophores and cytoplasm, and test 
solution for (Kny), A., ii, 302. 

in leaves, influence of oxygen. and 
other substances on (PALLADIN), 
A., ii, 178. 

Leaves, development of aromatic 
principles in, by the fermentative 
action of yeast (JACQUEMIN), A., 
ii, 397. 

etiolated, experiments on (PAL- 
LADIN), A., ii, 172. 

Sap of Musa ensete and M. paradisiaca, 

composition of (H&BERT), A., ii, 446. 

Seedlings, metabolism of (ScHULZE), 

A., ii, 481. 

decomposition of proteids in, and 
formation of amides (ScHULZE), 
A., ii, 481. 

Seeds, course of metabolism during 
germination of (MAQUENNE), A 
li, 130. 

rate of consumption of reserve 
materials in(MERLIs), A., ii, 133. 

reserve substances in grains and 
bulbs, solution in and influence 
of the embryo (PuRIEWwITSsCB), 
A., ii, 628. 

reserve substance, non-nitrogenous, 
formation of, in walnuts and 
almonds (LECLERC DU SABLON), 
A,, ii, 41. 

germinating, influence of chromates 
and metallic sulphates on 
(VANDEVELDE), A., ii, 302. 


chemistry of (MARCcH- 
A., i, 536; (BopE), A., 


phosphorus compound from, which | 


INDEX OF SUBJECTS. 
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Seeds, amount of lecithin’ in 
(ScHuLzE), A., ii, 42. 

Respiration of plants, relation between, 
and the — they contain 
(PALLADIN), A., ii, 248. 

fermentative effects of, in germinat- 
ing peas (GODLEWSKI and PoLzEN- 
1usz), A., ii, 400. 

Germination, changes in proteids 
during and after (ScHULZE), A., 
ii, 628. 

influence of chemical agents and 
light on (VANDEVELDE), A., 


ii, 302. 

influence of arsenic 
(Jénsson), A., ii, 130. 

influence of formaldehyde on ( WIN- 
piscH), A., ii, 40; (KUNZEL), A., 
ii, 302. 

PLANTS:— 

Adzuki bean, the proteids in (Os- 
BORNE and CAMPBELL), A., ii, 624, 
627. 

Allium cepa bulbs, absorption of sugar 
by (PURIEWITSOB), A., ii, 629. 

Almonds, formation of non-nitrogenous 
reserve substances in (DU SABLON), 
A., ii, 41. 

Apple-leaves, development of aromatic 
principles by the fermentative action 
of yeast (JACQUEMIN), A., ii, 397. 

Banana flour, composition of (Cop- 

POCK), A., ii, 43. 

trees (Musa ensete and M. para- 
disiaca), composition of the sap 
of (HépERT), A., ii, 446. 

Barley, influence of germination on 

constituents of (WALLERSTEIN), 
A., ii, 248. 

effects produced by removing the 
ears from growing (Cross, BEVAN, 
and SmirTH), T., 459; P., 1898, 
96. 

effects of chalk, humus and phos- 
phates as manures for (STOKLASA), 
A., ii, 182. 

amount of iron in (von BUNGE), 
A., ii, 446. 

chemistry of: carbohydrate consti- 
tuents of (CRoss and BrEvan), 
A., i, 281. 

Barley-straw, the furfuroids and car- 
bohydrates of, and effect of remov- 
ing the ears (CRoss, BEVAN, and 
SmirH), T., 459; P., 1898 
96. 

Bean flour, composition of, and use of, 
for enriching wheat flour (FLEv- 
RENT), A., ii, 628. 

Beet-roots, presence of strontia in 
(von LippMANN), A., ii, 180. 


acid on 
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Beet-sugar residues, occurrence of 

lithium, manganese, and titanium in 
(von LippMANN), A., ii, 180. 

Buck-wheat, composition of (BAL- 
LAND), A., ii, 181. 

Canary seed (Phalaris canariensis), 
composition of ash of (HoFMAN), 
A., ii, 180. 

Castor-oil seeds, solubility of the glo- 
bulin of (OsporNE and CaAmp- 
BELL), A., i, 716. 

Cereals, amount of iron in, and its 
assimilation (von BuNnGE), A., 
ii, 446. 

Clover, red, hay, presence of strontia 
in (von L1pPMANN), A., ii, 180. 

Conifer seeds, decomposition pro- 
ducts of proteidsfrom (SCHULZE), 
A., ii, 179. 

the proteid matter of (ScHuULZzE), 
A., i, 608 

Cow pea, proteids in the (OsBoRNE 
and CAMPBELL), A., ii, 624, 627. 

Feather grass, non-influence of argon 
on growth of (ScHL@sINGER), A., 
ii, 129. 

Fruits, maturation of (GERBER), A., 
ii, 177 

respiratory quotient in (GERBER), 
A., ii, 177 

unripe, action of hydrogen bromide 
on, in presence of ether (FENTON 
and GosTLina), T., 558. 

ripening, probable mode of for- 
mation of aromatic principles in 
(JACQUEMIN), A., ii, 397. 

Fungi, growth of, in strong “acid 

solutions (WEHMER), A., ii, 398. 
metabolism in (Stoxasa), A., ii, 
623. 
nutritive value of sodium salts for, 
(WEHMER), A., ii, 398. 
influence of maleic acid on 
(WEHMER), A., ii, 398. 

Glycine hispida seeds, proteids in 
(OsBoRNE and CAMPBELL), A., ii, 
626. 

Grapes, use of the oxydase in, to 
destroy colour in wine-making, 
(BouFFARD and SEMIcHON), A., 
ii, 347. 

red, colouring matter of, its 
formula and properties(SosTEGNI), 
A., i, 331. 

Grass, meadow, composition of, at 
various periods (VILLARD and 
Baur), A., ii, 181. 

Haricots, solution of reserve material 
in (PURIEWITSOR), A., ii, 629. 

Hay, changes produced in, by high 

temperature (W£ISKR), A., ii, 134. 
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Hay, proportion of pentosans in the 

crude fibre of (ToLimNs and 
GuavBiTz), A., ii, 306. 

Hemp, composition of, and of its ash 
(SEsTINI and CaTAnl), A., ii, 305. 
Horse-bean, proteids in(OsBoRNE and 

CAMPBELL), A., ii, 625. 

Lemna minor, metabolism in 
(HANSTEEN), A., ii, 178. 

Lemons, presence of Penicilliwm 
lutewm on (WEHMER), A., ii, 398. 
Lentil, the proteids of the (OsBORNE 

and CAMPBELL), A., ii, 625. 

Lucerne, composition of, at various 
periods (VILLARD and Baur), A., 
li, 181, 

Lupin, solution of reserve material in 

(PURIEWITSCH), A., ii, 629. 
seeds, proteids in (OsBoRNE and 
CAMPBELL), A., ii, 623. 

Maize grain, solution of reserve 
material in (PURIEWITSCH), A., ii, 
628. 

Malt, green,’ influence of germination 
on the constituents of (WALLER- 
STEIN), A., ii, 248. 

Malus communis, hydrocyanic acid 
from the seeds of (Lurz), A., ii, 
448, 

Mangel-wurzel roots, composition of, 

and yield (ParuREL), A., ii, 631. 
seeds, composition of (DEVARDA), 
A., ii, 44. 

Oak leaves, dead, gain of nitrogen in 
(HENRY), A., ii, 632. 

Oats, composition of (BALLAND) A., 

ii, 182. 

non-influence of argon on growth of 
(SCHL@SINGER), A., ii, 129. 

percentage of nitrogen in, raised by 
humus (WILEy), A., ii, 88. 

nutrition of, influenceof arsenic and 
phosphoric acids on (STOKLAsA), 
A., ii, 181. 

lecithin and furfuroids in 
(Stox1asa), A., ii, 131. 

amount of potash necessary for 
(LEMMERMANN), A., ii, 304. 

effect of potash, phosphoric 
and nitrogenous manures on 
(WILEY), A., ii, 88. 

relative value of soda and potash as 
manure for (SMETS and ScHREI- 
BER), A., ii, 402. 

time required for absorption of, in 
rabbits (WEISKI), A., ii, 127. 

Oat-straw, composition of (BALLAND), 
A., ii, 304. 

Olive, respiration quotient in the, and 
formation of oil in (GERBER), A.. 
ii, 131. 
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Pea, germination of (Jopin), A., | 
ii, 129 
presenceof new proteidsin (OsBoRNE | 
and CAMPBELL), A., ii, 624, 625. 
seeds, germination of, in a vacuum 
(GODLEWSKI and POLZENIUSZ), 
A., ii, 400. 

Pear-leaves, development of aromatic | 
principles in, by fermentative action 
of yeast (JACQUEMIN), A., ii, 397. 

Pomacee, amygdalin, emulsin, and 
hydrogen cyanide in the seeds of 
(Lurz), A., ii, 448. 

Potatoes, French, composition of | 

(BALLAND), A., ii, 43. 
influence of potassium and magnes- 
ium salts and of chlorides on the 
owth of (PFEIFFER, FRANKE, 
EMMERMANN and SCHILLBAOCH), | 
A., ii, 306. 
conversion of starch into sugar in | 
resting (BERSCH), A., ii, 41. 

Potato-shoots, young, co-existence of | 
asparagine and cane sugarin (HAN- | 
STEEN), A., ii, 178. 

Rice, amount of iron in (VON BUNGE), 
A., ii, 446. 

Rye, amount of iron in(von Bunce), | 

A., ii, 446. 
amount of potash necessary for | 

(LEMMERMANN), A., ii, 304. 
straw, composition and nutritive 

value of (BALLAND), A., ii, 304. 

Soy-bean seeds, proteids in (OSBORNE 
and CAMPBELL), A., ii, 626. 

Sainfoin, composition of, at various 
periods (VILLARD and Beur), A., 
li, 181. 

Sesame seed, oil and cake, composition 
of, and of ash (HEBEBRAND), A., ii, 
631. 

Smuts and Rusts, destructive influ- 
ence of formaldehyde on (KiNZEL), 
A., ii, 302. 

Sugar-cane, presence of glycocine in 

(SHOREY), A., ii, 622. 

juice, constituents of, and their 

estimation (SHoREY), A., 
ii, 623. 

amounts of dextrose and levulose 
in, and their estimation (PEL- 
LET), A., ii, 447. 

presence of oxalic acid in (von 
Kriss), A., ii, 401. 

Sunflower seeds, proteids in (OsBORNE 
and CAMPBELL), “A., ii, 627. 

Tea, Chinese, composition of cheap, 
(Zovcrnsk!), A., ii, 531. 

Tobacco cultivation, composition of 


well-waters and soils used in India 
for (LEATHER), A., ii, 250. | 


Trees, development of aromatic prin- 
ciples in theleaves of, by fermenta- 
tive action of yeast (JACQUEMIN), 
A., ii, 397. 

reserve materials in the trunks of 
(Storer), A., ii, 401. 

Triticum, relation between respiration 
and proteids in (PALLADIN), A., ii, 
248. 

Vetch, the proteids of, and presence of 
a new proteid in (OsBORNE and 
CAMPBELL), A., ii, 624, 625. 

Vine-leaves, development of aromatic 
principles in, by fermentative action 
of yeast (JACQUEMIN), A., ii, 397. 

Walnuts, formation of non-nitrogenous 
reserve substances in (LECLERC DU 
SasBion), A., ii, 41. 

Wheat and lupins, effect of darkness 
on germination of (PALLADIN), 
A., il, 248. 

molecular weight and osmotic pres- 
sure of juice in various parts of, 
(MAQUENNE), A., ii, 180. 

amount of iron in (VoN BuNGsE), 
A., ii, 446. 

proportion of furfuroids in seed 
coat of (SHERMAN), A., ii, 248. 

carbohydrates, the hydrolytic pro- 
ducts of (SHERMAN), A., ii, 248. 

amount of potash necessary for 
(LEMMERMANY), A., ii, 304. 

Wheat-bran, amount of iron in, and its 
assimilation (VON BuNGE), A., ii, 
446. 

Wheat ry solution of reserve 
material in (PURIEWITSCH), A., ii, 
628. 

Wheat-flour, enrichment of (FLEUR- 
ENT), A., ii, 628. 

Wheat-meal, amounts of iron in 
(von Bune), A., ii, 446. 

Wheat straw, composition of (BAL- 
LAND), A., ii, 804. 


SoIts. 

Soils, testing by vegetation experi- 
ments (MAERCKER), A., ii, 632. 
water in, physical effects of salts 

and manures in modifying the 
amount of (BEEson), A., ii, 450. 
lime in, influence of potassium salts 
on (GoEssMANN), A., ii, 135. 
quantity of potash in, necessary for 
oats, rye and wheat (LEMMER- 
MANN), A., ii, 804, 
mode of occurrence of soluble potash 
in (MERRILL), A., ii, 390. 
influence of potassium salts on 
lime in (GoEssMAxN), A., 
ii, 135. 
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AGRICULTURAL CHEMISTRY: SOILS :— 

Soils, action of phosphoric acid on 
(SMORAWSKI and JAcoBson), A., 
ii, 630. 

titanium dioxide in (DUNNINGTON), 
A., ii, 122. 
forest, gain of nitrogen in (HENRY), 
A., ii, 632. 
heavy loam, mild and sandy, pot 
experiments on (MAERCKER), A., 
ii, 632. 
peaty, influence of various manures 
on, and necessary mechanical 
treatment (TAcKE), A., ii, 250. 
potash, from Vesuvius, composition 
of (BoRNTRAGER and Paris), 
A., ii, 531. 
influence of soda in (SMETs and 
SCHREIBER), A., ii, 402. 
tropical, constituents of, and classifi- 
cation according to analytical 
results (WOHLTMANN), A., ii, 251. 
of the Cameroon, composition of 
(WoHLTMANN), A., ii, 251. 
the nitrifying bacteria of (StuT- 
zER and HARTLEB), A., ii, 348. 
German East African, nature of 
(WoHLTMANN), A., ii, 251. 
Indian, constituents of (LEATHER), 
A., ii, 250. 
NirriFicaTion, NITROGEN, 
NirroGENous CoMPoUNDS :— 

Nitrification in forest soils (HENRY), 

A., ii, 632. 

caused by a mould (SturzerR and 
HARTLEB), A., ii, 300. 

in regard to polluted waters (ADE- 
NEY), A., ii, 86. 

Nitrates in soils, action of straw and 

starch on (DEHERAIN), A., ii, 630. 

reduction of, by bacteria in dung 
(KUNNEMANN), A., ii, 444; 
(PFEIFFER and LEMMERMANN), 
A., ii, 445. 

loss of, by action of bacteria and 
influence of certain organic com- 
pounds (RicHARDsand RotFs),A., 
ii, 301. 

Nitrogen, atmospheric, fixation of, 
by associated alge and bacteria 
(BovurnHAc), A., ii, 39. 

assimilation of combined, by plants 
(Lutz), A., ii, 530. 
in the soil, effect of crops and 
manures on (TUXEN), A., ii, 582. 
Micro-organisms in soils, action of, on 
compound ammonias (DEMoUSsY), 
A., ii, 348. 

Nitrifying organisms 

sky), A., ii, 622. 
action of salts on (StuTzER and 
HARTLEB), A., ii, 622. 


AND 


(WINOGRAD- 
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AGRICULTURAL CHEMISTRY : SOILS :— 
Nitrifying organisms associated with 
alge (BOUILHAC), A., ii, 39. 
the influence of glycerol and of 
atmospheric oxygen on (STUTZER 
and HARTLEB), A., ii, 348. 
Denitrifying bacteria (AmPoLA and 

UpiAnl), A., ii, 622. 

presence of, indung, and influence of 
various conditions and agents on 
(KiNNEMANN), A., ii, 444; 
(PFEIFFER and LEMMERMANN), 
A., ii, 445. 

evolution of nitrogen by (AMPOLA 
and GARINO), A., ii, 177. 

loss of nitrogen in soils due to 
action of (RICHARDS and RoLFs), 
A., ii, 301. 


WATER. 

Rain, analyses and amounts of, in 
Barbadoes and British Guiana 
(HARRISON and WILLIAMs), A., 
li, 450. 

Well waters usedin India for tobacco 
cultivation (LEATHER), A., ii, 250. 


MANURES AND MANURING EXPERI- 
MENTS. 

Manures, action of artificial and 
natural, on the nitrogen in soils 
(TuxEn), A., ii, 582. 

effect of various, on peaty 
(TacKE), A., ii, 250. 

physical action of various consti- 
tuents of, in regard to moisture 
(BEEson), A., ii, 450. 

Manurial requirements of soil, esti- 
mation of (MAERCKER), A., ii, 632. 

Chalk, influence of, on phosphatic 
manure (STOKLASA), A., ii, 182. 

Dung, horse- and cow-, presence of 
denitrifying bacteria in (Kinne- 
MANN), A., ii, 444. 

Farmyard manure, loss of ammonia in 

(DEHERAIN), A., ii, 633 
action of, on nitrification( DEHERAIN), 
A., ii, 680. 

Guanos, method of analysis. See main 
index. 

Hemp, refuse,as a manure (SESTINI and 
CaTANnI), A., ii, 305. 

Humus, increased nitrogen percentage 
in oats, caused by presence of 
(Witey), A., ii, 88. 

Nitrogen, effect of manure containing, 
on oats (WILEY), A., ii, 88. 

Phosphates, influence of, as manure 
for barley in presence of chalk and 
humus (STOKLASA), A., ii, 182. 

influence of soluble phosphoric acid 
on (Stoxtasa), A., ii, 182. 


soil, 
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AGRICULTURAL CHEMISTRY: MANURES:- 
Phosphates in peaty soil, nature of, 
and influence of phosphatic 
manures on (TACKE), A., ii, 250. 
Wiborgh, preparation and manurial 
value of (Nruson), A., ii, 634. 
effect of Florida, and other phospha- 
tic manures on oats (WILEY), A., 
ii, 88. 

Phosphoric acid, influence of, on phos- 
phates and aluminium salts 
(Stoxuasa), A., ii, 182. 

as superphosphate and basic slag, 
manurial action of (SMORAWSKI 
and Jacosson), A., ii, 680. 

as manure in loam clay and sandy 
soils (MAERCKER), A., ii, 632. 

Potash, effect of, phosphatic and nitro- 
genous manures on oats (WILEY), 
A., ii, 88. 

effect of, manures on oats (WILEY), 
A., ii, 88. 

influence of, on the growth of pota- 
toes (PFEIFFER, FRANKE, LEM- 
MERMANN and ScHILLBACH), A., 
ii, 306. 

use of soda to economise (SMETs 
and SCHREIBER), A., ii, 402. 

relative values of, and soda (SMETSs 
and ScHREIBER), A., ii, 402. 

Slag, basic, manurial action of 
(SMORAWSKI and Jacosson), A., 
li, 630. 

effect of, on oats (WILEY), A., ii, 88. 

effect of fusion on, with and without 
addition of silica (SCHMOEGER), 
A,, ii, 185. 

analytical data referring to. 
main index. 

Starch and Strawas manures, actionof, 

on nitrates (DEHERAIN), A., ii, 630. 
Soda manures, relative value of, as 

compared with potash (SMETS and 

ScHREIBER), A., ii, 402. 

Sodium nitrate, use of, as a manure 
(WacGneER), A., ii, 252. 

sodium perchlorate in, used for 
manuring (WAGNER), A., ii, 25z. 

Superphosphates, manurial action of 
(SMORAWSKEI and JACOBSON), A., 
ii, 630. 

effect of, on oats (WILEY), A., ii, 88. 
influence of iron salts on the soluble 
phosphoric acid of (STOKLASA), 

A., ii, 182. 
Ailanthus glandulosa, presence 
quercitin, gallotannin and ellagic acid, 


See 


and Woop) T., 381; P., 1898, 104. 
Air. See Atmospheric air. 
Air-blast,worked by water (BoLTWooD), 

A., ii, 569. 


and — of tannin in (PERKIN | 


Albumin, 


of | 
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Alanine (a-aminopropionic acid), nickel 
salt of (ORLOFF), A., i, 295. 
Albacid, iod-, “chlor-, and brom-, 
(Bium and VavuBEL), A., i, 610. 
Albaspidin, preparation and reactions of 
(Borum), A., i, 40. 
Albite from Piedmont (Cotomsa), A., ii, 
606. 
from Saxony (Hazarp), A., ii, 390. 
Albumin, formation of, in Lemna minor 
(HANSTEEN), A., ii, 179. 
constitution of (KossEt), A., i, 716. 
action of the silent electric discharge 
on, in the presence of nitrogen 
(BERTHELOT), A., i, 552. 
action of halogens on (HOPKINS), A., 


i, 54, 

action of formaldehyde on (Bacn), A., 
i, 287. 

decomposition of, by hydrochloric acid 
(Conn) A., i, 343, 

halogen derivatives of (Hopxrns), 
A., i, 54; (BLum and VavBEL), A., 
i, 287. 

compound of, with formaldehyde ; 
evidence of the biuret reaction on, as 
to structure of (ScHIFF), A., i, 99. 

production of sugar from (BLUMEN- 
THAL), A., ii, 239. 

estimation of (SCHJEBNING), A., ii, 
658. 

estimation of, in urine (WASSILEEFF), 
A., ii, 60. 

iod-, and its action with 

pepsin, and in the animal system 

(HormMEIsTER), A., i, 390. 


Albumin, egg, crystallisation of and 


identification (HorKkIns and 
Pinxvs), A., i, 456. 

properties, iodine number, and tests 
for ; removal of fibrin from (D1e- 
TERICH), A., i, 390. 

formula of (SCHMIEDEBERG), 
i, 342. 

the molecular weight of, state of com- 
bination of sulphur in, and the action 
of halogens on (HARNACK), A., 
i, 716. 

the staining of, in histological sec- 
tions (MATHEWs), A., i, 542. 

removal of sulphur from, by alkalis 
(Scuutz), A., i, 502 

action of chlorine, bromine, and 
iodine on (HoPpKINs and PINKUs), 
A., i, 503. 

halogen derivatives of, and its mole- 
cular weight (BLUM and VAUBEL), 
A., i, 609. 

action of halogens on (HOPKINS and 
Brooks), A., i, 99. 

crystalline, action of pepsin 
(UmBeER), A., i, 608. 


A., 


on 
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Albumin, egg, constituents of, and 
their osazones (EIcHHOLZ), A., 
i, 541. 
precipitation of proteids in (ScHJER- 
NING), A., ii, 272. 
carbohydrate obtained from (SPEN- 


ZER), A., i, 348; (Weiss) A., 
i, 619. 
Albumin, serum-, crystallisation and 


identification of (HoPKINS and Prn- 
Kus), A., i, 456. 
formula of (SCHMIEDEBERG), A., 
i, 342. 
crystalline, action of pepsin on (UM- 
BER), A., i, 608. 
removal of sulphur from, by alkalis 
(Scuvuuz), A., i, 503. 
action of bromine on (HopxKins and 
Pinxvs), A., i, 503. 
Albuminometer (RIEGLER), A., ii, 319. 
Albumins, influence of, in preserving 
emulsions (MoorE and KrRUMBHOLZ), 
A., ii, 343. 
Albumose 

Deuteroalbumose, preparation of, 

(FRANKEL), A., i, 55. 

preparation of, from Witte’s pep- 
tone, and amount of sulphur in 
(Ostin), A., i, 502. 

action of bromine on (HoPxKINS and 
Pinxvs), A., i, 504. 

formula of (SCHMIEDEBERG), A., 
i, 342. 

Heteroalbumose, preparation of, from 
Witte’s peptone, and amount of 
sulphur in (Foun), A., i, 502. 

formula of (SCHMIEDEBERG), A., 
i, 342. 

Protalbumose, from myosin and its 
formula (SCHMIEDEBERG), A., 
i, 342. 

Albumoses, presence of, in Witte’s ‘‘pep- 
tone ” (Prok), A., i, 288. 
Kiihne and Chittenden’s, formula of 
(SCHMIRDEBERG), A., i, 342. 
molecular weight of (BLUM and 
VAUBEL), A., i, 610. 
action of acid and basic stains 
and dyes on, in histological sections 
(MatTHEws), A., i, 542. 
action of nitrous acid on, and their 
chemical nature (ScHROTTER), A., 
i, 610. 
detection of, in urine (BANG) A., ii, 
657. 
Alcohol. See Ethylic alcohol. 
Alcohol C,,;H,,0 + H,O, from sesame oil 

(VILLAVECCHIA and Fasris), A., 

i, 445. 

Alcoholic fermentation, development of 
aromatic principles in the leaves of 

plants by (JAcQUEMIN), A., ii, 397. 
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Alcohols, absorption-spectraof (SPRING), 

A., ii, 201. 

action of phosphoric anhydride on 
(BELUGOD), A., ii, 558. 

of wool fat (DARMSTAEDTER and 
LirscHtTz) A., i, 245, 470. 

of the sugar group, methylene deriva- 
tives of (Waper and TOLLENS), 
A., i, 291. 

Alcohols, aliphatic, rate of etherifica- 
tion of (MENscHUTEIN), A.,i, 120. 
Alcohols, polyhydric, action of the 
sorbose bacterium on (BERTRAND), A., 

i, 550. 

Alcohols, tertiary, and their ethereal 
salts, action of acid solution of mer- 
curic sulphate on (DENIGis), A.,i, 618. 

Alcohols and Phenols. See :— 
Acetoxy-y-cumylic alcohol. 

Allylic alcohol. 

Amylenic glycol. 

Amylic and tso-Amylic alcohols. 

Anhydro-p-aminobenzylic alcohol. 

Anhydro-p-hydroxylaminobenzylic 
alcohol. 

Anisylic alcohol. 

Aspinidol. 

Azelaol. 

Benzeneazophenol. 

Benzylic alcohol. 

Betorcinol. 

Borneol. 

tert-iso-Butylenic glycol. 

Butylic iso-Butylic and ¢ert-Butylic 
alcohols. 

Carvanol. 

Carvenol. 

Catechol. 

Catechol-By-propylic alcohol. 

Cedrol. 


Cerylic alcohol. 
Cholesterol and zso-cholesterol. 
Citronellol. 
Decylene glycol. 
2: 5-Diacetamidoquinol. 
3 : 5-Diethoxy-o-aminophenol. 
3 :5-Diethoxycarbonyl-2-amino- 

phenol. 
3 : 5- Diethoxyethenyl-2-aminophenol. 
Diethylcarbinol. 
Dihydroxynaphthalene. 
Dimethylheptenol. 
Dimethylheptylenic glycol. 
Dipropylallylcarbinol. 
Dipropylbutanetriol. 
Dulcitol. 

hritol. 

Ethylic alcohol. 
Ethylsaffranol. 
Eugenol. 
Fenchocamphorol. 
Fencohlenic alcchol. 
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Alcohols and Phenols. See also :— 
Fenchylic alcohol. 
Galipene alcohol. 
Geraniol. 
Glycerol. 
Glycol. 
Guaiacol. 
2 :4-Hexadi-inediol-1 : 6. 
Hexylenic glycol. 
Hexylic alcohol. 
Hydroccerulignone. 
Hydroxybenzylideneindanedione. 
Lemonol. 
Leucohexamethyl-lignone-blue. 
Linalool. 
Mannitol. 
Menthol. 
2-Methoxyphenol. 
Methoxyquinol. 
p-Methylaminophenol. 
Methyléertbutylallylcarbinol. 
Methylisobutylcarbinol. 
Methylenedinaphtharesorcinol. 
Methylic alcohol. 
2-Methy1-6-heptanone-2-ol. 
2-Methyl-6-heptanone-3-ol. 
2-Methylol-1-butanol. 
Methylolethylenedipiperidine, 
B-Methylpentylenic glycol. 
Methylpropylcarbinol. 
Methylsopropylcarbinol. 
Naphthols. 
Orcinol. 
Phenetoilazophenol. 
Phenol. 
8-Phenyl-2 : 2-dimethylpropane-1 ; 3- 


diol. 
Phenylethylallylcarbinol. 
Phenylmethylcarbinol. 
Phloroglucinol. 
Physol. 
Pinocampheol. 
Pinocarveol. 
Propargylic alcohol. 
Propionaldol. 
Propylic and iso-Propylic alcohols. 
Psyllostearylic alcohol. 
Pyrogallol. 
Pyroguaiacin. 
Quinol. 
Resorcinol. 
Rhawnitol. 
Rhodinol. 
Sabinol. 
Salicin. 
Saligenin. 
Selenonaphthol. 
Selenophenol. 
Selenylresorcinol. 
Sorbitol. 
Telluroresorcinol. 
Thymol. 


Alcohols and Phenols. See also :— 
Thymoquinol. 
Toluquinol. 
Tolylmethylanthranol. 
Tolylmethyloxanthranol. 
Triethylcarbinol. 
a85-Trihydroxy-8-phenylhexane. 
Trimethylenoldipiperidone. 
Trimethylaneglycol. 
Trimethylphenethylol. 
Triphenylethanediol. 
Tropinepinacone. 
Vinylic alcohol. 
Aldehyde. See Acetaldehyde. 
Aldehydes, action of silent electric dis- 
charge on mixtures of, with nitrogen 
(BERTHELOT), A., i, 554. 
action of, on proteids (BECKMANN 
and SCHARFENBERGER GEN. SERTZ), 
A., i, 55. 
detection of (BARBET and JANDRIER), 
A., ii, 265. 
Legal’s test for (DENIGés), A., ii, 545. 
estimation of, in spirits (BARBET), A., 
ii, 464. 
Aldehydes. See also :— 
Acetaldehyde. 
Acraldehyde. 
Aldol. 
Anisaldehyde. 
Benzaldehyde. 
Butylxylylaldehyde. 
ico utguabidlieyde: 
Chloral. 
Cinnamaldehyde. 
Citral. 
Cuminaldehyde. 
Diazoaminobenzaldehyde. 
Dihydroxybenzeneazobenzaldehyde. 
2 : 4-Dimethoxybenzaldehyde. 
Formaldehyde. 
Furfuraldehyde. 
Glyceraldehyde. 
Glycollic aldehyde. 
Glyoxal. 
Heptaldehyde. 
Hydrocinnamaldehyde. 
Hydroxybenzaldehyde. 
p-Hydroxybenzeneazobenzaldehyde. 
Hydroxynaphthaldehyde, 
pated 0 acetal. 
Levulinaldehyde. 
Methoxynaphthaldehyde. 
Methylglyoxal. 
o-Methylphenylacetaldehyde. 
Methylsalicylaldehyde. 
(Enanthaldehyde. 
Parahydroxybenzaldehyde, 
Paraldehyde. 
A!-cyclo-Pentenealdehyde, 
Phenoloxyacetaldehyde. 


756 


Aldehydes. See also :— 
Phenopentenal. 
o-Phenylbenzaldehyde. 
Phenylenedioxydiacetaldehyde. 
Phenylglyceraldehyde. 
Phenylpropiolaldehyde. 

Piperonal. 
Propaldehyde. 
Propiolaldehyde. 
Protocatechuic aldehyde. 
Salicylaldehyde. 
Succinic acid, dialdehyde or 
Tiglic aldehyde. 
Tolualdehyde. 
Trihydroxybenzaldehyde. 
Valeraldehyde. 
Vanillaldehyde, 
Vanillin. 

Aldehydopyromucic acid, action of heat 
on; oximeof; phenylhydrazone of ; 
oxidation of (H1LL and SAwyYEnR), A., 
i, 360. 

Aldol, action of silent electric discharge 
on, in presence of nitrogen (BER- 
THELOT), A., i, 554. 

Aldol C,H,,0,, from condensation of 
acetaldehyde and isobutaldehyde, 
and its oxidation products; also its 
oxime, and the action of acetic 
anhydride on it (LILIENFELD and 
Tavss) A., i, 510. 

Aldol, C,H,,0, from condensation of 
isobutaldehyde and isovaleraldehyde, 
and its oxime (LIJIENFELD and 
Tavss), A., i, 508. 

Alectorea cana (Ach.) presence of 
salazinic acid in (Zopr), A., i, 89. 

Algarovilla, action of Hiibl’s reagent 
on (BOETTINGER), A., i, 199. 

Alkali,estimation of, in beer (SPAETH), 

A., ii, 407. 
estimation of, in soap (WALTKE), A., 
ii, 93. 

Alkali metals, coloured haloid salts of 
(WIEDEMANN and Scumipr), A., ii, 
291. 

Alkali carbonates, detection of, in 
presence of excess of bicarbonates 
(Leys), A., ii, 353. 

Alkalimetry, use of the electrometer 
for titration in (BéTrexR), A., 
ii, 89. 

Alkaloid, presence of an, in 
(Gu&RIN), A., i, 607. 

Alkaloids, preparation of in a crystalline 

condition (ORLOFF), A., i, 283. 
asa source of nitrogen for plants 
(Lutz), A., ii, 580. 
detection of, in chemico legal analysis 
(von Sénxowsk1), A., ii, 547. 
detection of, in tinctures (KATz), A., 
ii, 548. 


wines 
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Alkaloids, estimation of, in pharma- 
ceutical preparations(KIPPENBERGER), 
A., ii, 467. 

Alkaloids. See also :— 
Acetylhydrocinchonine, 
Aconitine. 
Anhalonidine. 
Anhalonine. 
Arginine. 

Atropine. 
Atroscine. 
Bebeerine. 
Brucine. 
Bulbocapnine. 
Bulbocarpine. 
Caffeidine. 
Caffeine. 
Carpaine. 
Chelidonine. 
Cinchonamine. 
Cinchonidine. 
Cinchonine. 
Cinchotine. 
Cocaine. 
Codeine. 
Coniine. 
Corybulbine. 
Corydaline and i-Corydaline. 
Cotarnine. 
iso-Creatinine, 
Cryptopine. 
Curarine. 

Curine. 
Diascorine. 
Ecgonine. 
Emetine. 
Eserine. 
Harmaline. 
Harmine. 
apo-Harmine. 
B-Homochelidonine. 
Homoscopolamine. 
Hydrastine. 
Hydrastinine. 
Hydrocinchonine. 
Hydrocotarnine. 
Hydrohydrastinine 
Hyoscyamine. 
Hystidine. 
Imperatorine. 
Lophophorine. 
Lupinidine. 
Lupinine. 
Lysine. 
Macleyine. 
Mandragorine. 
Meconine. 
Meroquinenine. 
Mezcaline. 
Morphine and apo-Morphine. 
Morphothebaine. 
Narceine. 
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Alkaloids. See :— 
iso-Narcotine. 
Nicotine. 
Ononine. 
Oxymorphine. 
Oxyptomaine. 
Papaverine. 
Papaveroline. 
Pellotine. 
Physostigmine. 
Pilocarpidine. 
Pilocarpine. 
Protocurarine. 
Protocuridine. 
Protocurine. 
Protopine. 
Ptomaine, C,H,,N. 
Quinine. 
Retamine. 
Sanguinarine. 
Scopolamine. 
Scopoleine. 
Scopoline. 
Solanine. 
Strychnidine. 
Strychnine. 
Tetrahydropapaverine. 
Theobromine. 
Trigonelline. 
Tropidine. 
Tropine and y-Tropine. 
Veratrine. 
Xanthine, 
Yohimbenine. 
Yohimbine. 

Alkyl-groups attached to nitrogen, esti- 
mation of (HERzIG and MEYER), A., 
i, 53. 

1-Alkylpyridones and 1-Alkylquino- 
lones, action of phosphorus penta- 
chloride on (O. FisoHER), A., i, 382. 

Allantoin, presence of, in urine after 
thymus feeding (CasH), A., ii, 615. 

Allo-compounds. See under word to 
which allo- is prefixed. 

Alloxan, a hast ta 
and p-nitro-derivatives 
A., i, 695. 

Alloxuric bases, amounts of, in human 
urine (KrRiGER and SAtomon), A., 
i, 699. 

Alloys, preparation of, by electrolysis 

(WALTER), A., ii, 26 

formed by theaction of one metal on 
the salt of another (SENDERENs), 
A., ii, 510. 

microstructure of (CHARPY), A., ii, 
584; (OsMonpD), A., ii, 590. 

microchemical examination 
(StEap), A., ii, 293. 

estimation of lead in (GARRIGUES), 
A., ii, 539. 
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(KUHLING), 


of 
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Allium cepa. See 
Chemistry. 
Allylamine, action of the silent elec- 
trical discharge-on, in the presence of 
nitrogen (BERTHELOT), A., 1, 552. 
Allylaminoazobenzene, and its thiocarb- 
amide (Brrr), A., i, 656. 
2’-Allylaminobenzoparoxazine 
(WHEELER and BaRNEs), A., i, 695. 
Allylene, effect of electrical discharge on, 
alone and in presence of nitrogen 
(BERTHELOT), A., i, 394, 

Allylic alcohol, effect of electric dis- 
charge on, in presence of nitrogen 
(BERTHELOT), A., i, 395, 555. 

decomposition of, by electrical os- 
cillations (DE HEMPTINNE), _A., 
ii., 281. 
bromide, velocity constants of re- 
action of toluidines with (MEN- 
SCHUTKIN), A., i, 186, 
velocity constants of action of, on 
aromatic amines with(MENsSCHUT- 
KIN), i, 408. 
Allylphosphoric acid, heat of neutrali- 
sation of (CAVALIER), A., ii, 499. 
Allylthiocarbimide, source of, in plants 
(GADAMER), A., ii, 180. 
decomposition of, by solution of 
bleaching powder (ORCHSNER DE 
ConIncKk), A., i, 549. 
Almonds. See Agricultura] Chemistry. 
Almond-water, bitter, constitution of, 
and tests for natural and artificial 
(Fromm), A., i, 266. 
Aloes, Cape and Barbadoes, consti- 
tuents of (TscHIRCH and PEDERSEN), 
A., i, 599. 

Natal and Socotra, absence of emodin 
in (TscHIRCH and PEDERSEN), A., 
i, 599. 

insufficiency of Bérntrager’s test for 
(TscuincH and PEDERSEN), A., 
i, 599, 

detection of (ApéRy), A., ii, 468. 

Aloes-resin, hydrolytic products of Cape- 

and Barbadoes-(TscHIRCH and PEDER- 

SEN), A., i, 599. 

Alonigrin (TscHIRCH and PEDERSEN), 

A., i, 599. 

Aloresinotannol and its benzoate 

(TscHIRCH and PEDERSEN), A., i, 599. 

Alums, estimation of iron and alumi- 

nium in (THomson), A., ii, 142. 

Aluminite from India (HaypEn), A., 

ii, 386. 

(?) from Newcastle-on-Tyne (MERTON 
and SHAw), A., ii, 387. 

Aluminium, atomic weight of (THom- 

SEN), A., ii, 377. 

anodes, polarisation at (GRAxETz), A., 

ii, 10. 


Agricultural 


54 


758 


Aluminium mercury couple (CoHEN and 

CALVERT), P., 1898, 10. 

reduction of metals by means of 
(GoLpscHMIDT), A., ii, 509. 

use of, in qualitative analysis (HEM- 
PEL), A., ii, 184. 

and its alloys,impurities in (DEFAcQz), 
A., ii, 294. 

action. of copper chloride 
(Tommast), A., ii, 582. 

action of nitric acid on (STILLMAN), 
A., ii, 588. 

Aluminium alloys with copper, gold, and 
silver, Réntgen ray photographs of 
(Hrycook and NrvIi.ue), T., 719, 
720; P., 1897, 106. 

with silver (FowLER and Harroa), 
A., ii, 24. 
with tin and copper (WALTER), A., 
ii, 26. 
Aluminiumcarbide(Motssan), A., ii, 161. 
carbonate, basic (Day), A., ii, 74. 
chloride, molecular weight of 
(WERNER), A., ii, 214. 
and sulphate, hydrolytic dissocia- 
tion of (Lry), A., ii, 66. 
nitride (Franck), A., ii, 377. 
oxide (alwmina), crystalline, prepara- 
tion of (LoymR), A., ii, 520. 
dielectric constant of, at -185°, 
when mixed with ice (DEWAR 
and FLEMING), A., ii, 279. 
estimation of, in phosphates, in 
presence of iron oxide (LICHT- 
SCHLAG), A., ii, 93. 
phosphite (GrirzNner), A., ii, 217. 

Aluminium, detection, estimation and 

separation of :— 

analysis of commercial (S1BBERs), A., 
ii, 409. 

detection of, spectroscopically (DE 
GRAMonNrT), A., ii, 636. 

detection of traces of magnesia in 
presence of (Romisn), A., ii, 458. 

effect of, on copper estimation 
(BREARLEY), A., ii, 258. 

estimation of (BREARLEY and JERVIS), 
A., ii, 642. 

estimation of, alkalimetrically (Lxs- 
ca@uR), A., ii, 485. 

estimation of, in phosphates, manures 
and alum (THomson), A., ii, 142. 

separation of beryllium from(HAVENS), 
A., ii, 142. 

separation of chromic acid from 
(BREARLEY), A., ii, 460. 

separation of chromium, iron, 
ganese, nickel and cobalt 
(Parr), A., ii, 52. 

separation of nickel, cobalt, 
manganese and magnesium 
(THomson), A., ii, 143. 


on 


man- 
from 


zine, 
from 
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Aluminium, separation of iron from 
(BREARLEY), A., ii, 143, 648. 
separation of iron from, by electroly- 
sis (ENGELS), A.. ii, 192 
separation of iron, beryllium 
copper, mercury and bismuth 
(HAvEns), A., ii, 645. 
separation of manganese, nickel, zinc 
and copper from (LEFFLER), A., 
ii, 486. 
separation of zinc, manganese, cobalt 
and nickel from (WyNnKoop), A., 
ii, 54. 
Alunite, from Bolivia (PRIoR and SPEN- 
CER), A., ii, 121. 
from California (TURNER), A., ii, 610. 
Amarine, thermochemical data of (DELE- 
PINE), A., ii, 368. 
Amber, composition and clarification of 
(Daums), A., ii, 75. 
Amides in seedlings, the formation of 
(Scnuuze), A., ii 481. 
Amides. See also:— 
Acetamide. 
Acetamidophenoxyaceto-p-phenetidide. 
Acetanilide. 
Acetobenzamide. 
Acetohexamethyl« neamide. 
Acetotoluidides. 
Acetoxytetramethylglutaric anilide. 
a-Acetylbutanetetracarboxyamide. 
Acetylpropionamide. 
a-Acetyltricarballylamide. 
Adipamic acid. 
Amygdalylanilide. 
p-Anisoilbenzylamide. 
Asparagine. 
Aspartamides. 
Azelamic acid and azelamide. 
Benzamide. 
p-Benzanilide. 
Benzenesulphacetanilide. 
Benzenesulphobenzanilide. 
Benzenesulphobutyranilide, 
Benzenesulphonaphthalides. 
Benzenesulphopropionanilide. 
Benzo-methylamide and -dimethyl- 
amide. 
Benzophenone-3 : 3’ (or 3 : 4’)-sulphon- 
amide. 
Benzopropylamide. 
p-Benzoylanilide. 
Benzoylbenzylamide. 
Benzoylcarbonylamidophenol. 
Benzoyllactanilide. 
p-Benzoyloxybenzenesulphonamide. 
Benzoylurethane. 
Benzylcarbamide. 
p-Benzylidenephenylhydrazoneallyl- 
thiocarbamide. 
Benzyloxyallylthiocarbamide. 
Benzylpyruvic amide. 


zine, 
from 


Amides. 
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See :— 
Benzylurethane. 
Butyramide and iso-Butyramide, 
Butyrobenzamide. 
Butyroethylanilide. 
Butyromethylanilide. 
Caffeincarboxyamide. 
Carbamide. 
Carbaminethioglycollanilide. 
Carbanilide. 
Carboxyglutaconamide. 
Carbonyldimethylcarbamide 
Catecholearbodiethylamide. 
Catecholcarbo-p-phenetidide. 
Catecholcarbopiperidide. 
Cinnamamide. 
Cinnamylbromamide 
y-Cumenesulphon, -methylamide, -di- 
methylamide, and -ethylamide. 
p-Diacetanilide. 
Diacetohydroxy-p-phenylenediamide. 
4-Diaceto-2-methoxyphenolamide. 
Diazocarbamide. 
Dibenzamide. 
Divenzylidenephenylhydrazonethio- 
carbamide. 
Dibenzoethylamide. 
Ditsobutylacetamide. 
Dicatecholcarbethylenediamide. 
Dicatecholdicarbethylenediamide. 
Di-p-chlorophenylphosphoramide. 
Diglycollanilide. 
Dihydroxydicarboxyphenylacetamide., 
Di-p-hydroxyphenyloxamide. 
BB-Dimethylglutamic acid. 
Dimethylhydroxycarbamide. 
Di-8-naphthylphosphoramide. 
Diphenoxythiophosph-amide and 
-anilide. 
Diphenoxythiophosphodiethylamide. 
Diphenyltolylenedicarbamide, 
Dithioglycollanilide. 
Di-p-toluidodipropyldithiocarbamate. 
Di-p-tolyloxamide. 
Di-p-tolyloxythiophosph-amide and 
-anilide. 
Di-p-tolylphosphamide. 
Ethanetetracarboxymethylanilide. 
Ethoxyacetanilide. 
Ethoxydiphenylphthalamic acid, 
p-Ethoxyphenyloxamide. 
Ethylcarbamide. 
Ethylmalono-methylamide and 
-dimethylamide. 
Eugenoxyacetanilide. 
Formamide. 
Formanilide. 
Formo-p-toluidide. 
Formylbenzhydrylamide. 
Fumaramic acid. 
Furfuramide. 
Glutaconamide. 
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Amides. See :— 
Glutamic acid. _ 
Glutamine. 
cyclo- Heptanecarboxyamides. 
Hydrobenzamide. 
Hydroxyallylthiocarbamide. 
p-Hydroxybenzenesulphonamide. 
Hydroxybenzylsulphonamide. 
Hydroxycarbamide. 
Hydroxydiethoxyphenylcarbamide. 
s-Hydroxydiethylthiocarbamide. 
s-Hydroxydimethylthiocarbamide. 
Hydroxydiphenylphthalamic acid. 
Hydroxyethylallylthiocarbamide. 
Hydroxyethylthiocarbamide. 
Hydroxymethylallylthiocarbamide. 
Hydroxymethylethylthiocarbamide., 
Hydroxymethylthiocarbamide. 
a-Hydroxy-y-phenylcrotonamide. 
p-Hydroxyphenyloxamide. 
Maleamic acid. 
Maleinphenylamic acid. 
Malamide. 
Malonanilide. 
Malonomethylanilide. 
Mesitylenesulphon-methylamide, 
-dimethylamide, and -ethylamide. 
Methoxyacetanilide. 
Methoxybenzenesulphonamide. 
Methoxybenzylsulphonamide. 
Methoxydipheny)phthalamic acid. 
p-Methoxyphenyloxamide. 
Methylacetophenone-a-phthalamic 
acid. 
Methylcarbamide. 
Methylfurazancarboxyamide. 
Methylglyoximecarboxyamide. 
2'-Methylquinoline-3’.carboxyamide. 
Methylthioglycollanilide. 
Naphthalenecarboxylamide. 
a-Naphthaquinoline-3’-sul phonamide. 
8-Naphthoxythiophosph-amide and 
-diamide. 
Nitrosocarbonyldimethylcarbamide. 
Opianamide. 
Oxamic acid. 
Oxanilic acid. 
Oxanilide. 
p-Oxyacetophenonephenylearbamide. 
Pentameth ylonsikjfylensdiatntinpbans.- 
enesulphonamide. 
cyclo-Pentane-1 : 3-dicarboxyamide. 
a-Phenoxypropionanilide. 
Phenoxythiophospho-diamide and 
-dianilide, 
Phenylacetamide and. B-iso-Phenyl- 
acetamide. . 
Phenylaceto-methylamide 
methylamide. 
Phenylcarbamide. 
Phenylethylenecarbamide. 
p-Phenylethylurethane. 
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and -di- 
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Amides. See :— 
Phenyliminodiacetamide. 
Phenylmethylcarbamide. 
Phenylpropionamide. 
Phenylpropiono-methylamide and -di- 

methylamide. 
p-Phenylpropylurethane. 
p-Phenylsulphonebenz-amide and 
-anilide. 
Phenylthiocarbamide. 
Phenylthiocarbamide glycollide. 
Phenyithiourethaneacetamide. 
Propanetetracarboxyamide. 
Propionamide. 
Propionanilide. 
Propionobenzamide. 
Propionohexamethylenamide. 
Propionylethylanilide. 
Propionylmethylanilide. 
Pulegenic amide. 
Pyromucamide. 
Quinolcarbopiperidide. 
Resorcinolcarbopiperidide. 
Resorcinoldicarbodipiperidide. 
Sebamic acid and sebamide. 
Suberamic acid and suberamide. 
Succinanilide. 
Succinophenylamic acid. 
Tetracetoquinol-2 : 5-diamide. 
Tetracetoresorcinoldiamide. 
Tetramethyldiaminobenzenesulph- 
anilide. 
Tetramethyldiaminopheny|lcarbamide. 
as-Tetramethyldiaminocarbanilide. 
Thiocarbamide,. 
Thiocyanoacetanilide. 
Thioglycollanilide. 
Thymoxyacetanilide. 
Sdaseslienigheneniiide. 
o- and p-Toluenesulphonamides. 
Toluenesulphonanilide. 
p-Toluidinoacetamide. 
a-p-Toluidinobutyric p-toluidide., 
p-Toluidinopropionamide. 
a-p-Toluidinopropionic p-toluidide, 
p-Toluidinopropylbenzamide. 
p-Toluidinopropylcarbamide. 
p-Toluidino-o-sulphonamide. 
p-Toluoylbenzylamide. 
Toluylenedicarbamide. 
Tolylcarbamides, 
p-Tolyltrimethylene-carbamide, -thio- 
carbamide and -y-thiocarbamide, 
Triaceto-8 : 5-diethoxyphenol-4-amide. 
Triaceto-p-phenylenediamide. 
Tribenzamide. 
tert-Trimethy]-8-pheny1-3-ketohexo- 
amide. 
Triphenylcarbinoltricarboxyamide, 
Tropylphenylthiocarbamide and 
y-Tropylphenylthiocarbamide. 
iso-Valerylethylanilide. 


Amides. See :— 
Vinylideneoxanilide. 
on-Kglenseaiphen-emide, -methyl- 
amide and -dimethylamide. 
p-Xylylacetamide. 
Xylylenedisobutyldiamine. 
cyclo-Amidines (WHEELER), A.,i, 538. 
Amines, classification of, according to 
reaction with o-xylylenic bromide 
(ScHOLTZE), A., i, 565. 
fatty and aromatic, and their salts as 
food for plants (Lutz), A., ii, 580. 
aromatic action of sulphur chloride 
on (EDINGER), A., i, 91, 206. 
primary, velocity of reaction of, with 
allylic bromide (MENSCHUTKIN), 
A., i, 119. 


mzeneazo-m-aminobenzeneazo-m- 
phenylenediamine. 

Benzeneazo-m-phenylenediamine. 

Benzhydrylamine. 

Benzylamine. 

a-Benzylhydroxylamine. 

Benzylideneacetophenoneaniline. 

Benzylideneacetophenone-8-naphthyl- 
amine, 

Benzylideneacetophenone- p-toluidine. 

Benzylidineaniline. 

Benzylidenedizsonitramine. 

Benzylidenedimethylphenylenedi- 
amine, 

Benzylidene-a-naphthylamine. 

Benzylmethylnitramine. 

Benzylnitramine. 

Betaine. 

iso-Butylmenthylamine. 

iso-Butyl-o-toluidine. 

Carylamine, 

Chitosamine. 

Cumidine. 

Diazobenzaldehyde-p-aminophenylene- 
amine. 

Dibenzylideneacetophenoneamine. 

Dibenzylideneacetophenone-a-naph- 
thylamine, -o-nitraniline, and -nitro- 
toluidine. 

Diethylamine. 

Diethylisoamylamine. 

Diethylaniline. 

Diethylenediamine. 

Diethylnitramine. 

a reine Al 
ihydroxytriethylamine, 

Dimethylamine. 

Dimethylaniline. 

Dimethylnitrosamine. 

Dimethyl-p-toluidine. 

Dimethyl-1 : 3 : 5-m-xylidine. 


Amines. See :— 


Diphenacylmethylamine. 
Diphenylnitrosamine. 
Ditolylamine. 
Ethylamine. 
Ethylaminophenol. 
8-Ethylamylamine. 
Ethylesoamylamine. 
Ethylaniline. 
Ethylanisidine. 
Ethylenediamine. 
Ethylidenedizsonitramine. 
8-Ethylhydroxylamine. 
Ethylmenthylamine. 
Ethylnitramine. 
Ethylisopropylaniline. 
Furfarine. 
Hexamethylenetetramine. 
Hexamethyltriaminobenzene. 
Hexylamine. 
Hydroxylamine. 
Hydroxy-y-cumylaniline. 
Hydroxydiethylamine. 
Mentholamine. 
Menthoneamine. 
Menthylamine. 
Mesidine. 
Methoxyphenacy]-p-phenetidine. 
Methylamine. 
Methylaniline. 
ae a es 
Methyldihydroxyethylamine. 
Methyldiisonitramine. 
Methylethylnitramine. 
Pe te“ Seememae 
8-Naphthylamine. 
Naphthylanilines. 
Naphthylenediamine. 
Octomethyldiaminobenzidine. 
Octylamine. 
Pentamethylenexylylenediamine. 
Phenacyldimethylamine. 
Phenacy]l methylamine. 
Phenetidine. 
e-Phenoxy-8-ethylamylamine. 
Phenylaniline. 
Phenylenediamines. 
a-Phenylethylamine. 
Phenylfenchylamine. 
Phenylglycine-p-amidodimethylanil- 
ine 


Phenylnitramine. 

Propylamines. 
Propylenediamine. 
Propylidenediisonitramine. 
Propylmenthylamine. 
Tetramethyldiaminobenzidine. 
Tetramethyl-m-phenylenediamine. 
Tetramethylériaminobenzene. 
Tetrethylammonium compounds. 
Toluhydrylamine. 

Toluidines, 
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Amines. See :— 


Tolylanilines. 
p-Tolyltrimethylenediamine. 
Triacetonealkadiamine. 
Triacetonediamine. 
Tricetylamine. 

Triethylamine. 
Trimethylamine. 
Trimethyltrimethylenetriamine. 
Tropylamine and y-Tropylamine. 
Tyrosine. 

Veratrylenediamine. 
Vinylamine. 

Xylidines. 
Xylylene-o-anisidine. 
Xylylene-bis-o-anisidine. 
Xylylene-bis-o-chloraniline. 
Xylylene-bisdizsobutylamine. 
Xylylene-bisdiphenylamine. 
Xylylenediisobutyldiamine. 
Xylylenedi-y-cumidine. 
Xylylenedidiethylamine. 
Xylylenediphenylmethylamine. 
Xylylenedipiperidyl. 
Xylyleneditoluidine. 
Xylylenedixylidine. 
Xylylene-a-naphthylamine. 
Xylylene-dis-a-naphthylamine. 
Xylylenepiperidyldizsobutylamine. 
Xylylenepiperidyldiethylamine. 


Amino-derivatives. See under :— 


Acetic acid. 
Acetophenone-p-aminophenol. 
Acetylacetone. 
Alanine. 
Anhydro-p-aminobenzylic alcohol. 
Anhydro-p-hydroxylaminobenzylic 
alcohol. 
Anilidoethoxytetrahydronaphthalene. 
Anisenyltetrazotic acid. 
Azobenzaldehyde. 
Azobenzene. 
Benzacetophenylhydrazide. 
Benzaldoxime. 
Benzanilide. 
Benzeneazo-m-aminobenzeneazo-m- 
phenylenediamine. 
Benzeneazo-m-phenylenediamine. 
Benzenesulphonic acid. 
Benzimidazole. 
Benzomethylanilide. 
Benzophenone. 
Benzylacetic acid. 
Benzoylacetone. 
Benzylic cyanide. 
Benzylidene-p-aminobenzylidene- 
phenylhydrazone. 
Benzylidenediaminocrotononitrile. 
Benzylidenedi-p-aminoazobenzene. 
Benzylideneguanidine. 
Benzylidene-8-naphthylaminoaceto- 
acetic acid, 
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Amino-derivatives. See under :— 


Benzylidenephenylhydrazone. 

Benzylsulphonic acid. 

Benzylsultone. 

Bis-benzeneazo-m-phenylenediamine. 

Borneol. 

Butyramide. 

iso-Butyronitrile. 

Campholactone. 

Cannabinolactone. 

Caproic acid. (Under Leucine.) 

Carbazole. 

Catechol ethylenic ether. 

Cinnamonitrile. 

Cinnamylidenediaminocrotononitrile. 

Citraconimide. 

Creatine. 

Cresol. 

Deamidoalbuminic acid. 

Dibenzylidenehydrazone. 

8 : 5-Diethoxy-o-aminophenol. 

3 : 5-Diethoxyethenyl-2-aminophenol. 

Dihydroxy-m-xylene. 

Dimethylaminomethylazimidobenzene 

Dimethylaniline. 

Dimethylpurine. 

Diphenylamine. 

Diphenylaminesul phonic acid. 

Diphenylmethylamine. 

Diphenyltetrazole. 

Diphenyltetrazoline. 

Ditolylphthalide. 

Ethenyltriaminonaphthalene. 

Ethoxypurine. 

Ethylidenesuccinic acid. 

Ethylidenesuccinimide. 

Ethylmaleimide. 

Fluoran. 

Fumaramic acid. 

Fumaric acid. 

Glycocine. 

Glyoxime N-phenylic ether. 

Guaiacol. 

Hemipinic isoimidine. 

Hexamethyltraminotriphenylme- 
thane. 

cyclo-Hexane. 

Hydantoic acid. 

Hydantoin. 

Hydroxybenzylideneaminobenzylid- 
enephenylhydrazone. 

Hydroxybenzylideneguanidine. 

Hydroxydimethylpyridine. 

Hydroxydimethylquinoline. 

Hydroxylepidine. 

Hydroxymesitylene. 

Hydroxymethylethylquinoline. 

Hydroxymethyllepidine. 

Hydroxymethylquinoline. 

p-Hydroxyphenylpropionic acid. 

Sedeenyaninenainrite 

Lepidine. 


INDEX OF SUBJECTS. 


Amino-derivatives. See under :— 


y-Lutidostyril. 

y-Lutidostyrilcarboxylic acid. 

Maleamic acid. 

Maleic acid. 

Menthole. 

Menthone. 

Mesitylene. 

p-Methoxybenzylidenediaminocro- 
tononitrile. 

Methoxycoumarin. 

2-Methoxyphenol. 

Methylacetophenone. 

p-Methylaminophenol. 

Methylaniline. 

Methylaspartic acid. 

Methylazimidobenzene. 

Methylethylquinoline. 

Methylethylquinolinesulphonic acid, 

Methylitaconic acid. 

Methylmenthylamine. 

u- Methyl-p-phenoxyacetimidazole. 

o-Methylphenylacetaldehyde. 

Methylpurine. 

Methylquinoline. 

Methylquinolinecarboxylic acid. 

Methylthiohydantoin. 

Naphthaquinoline. 

a-Naphthylaniline. 

Naphthylphenylenebenzenylamidine. 

Ornithin. 

Oxymethylpurine. 

Pentane, 

cyclo-Pentanone. 

cyclo-Pentenone. 

Phenol. 

Phenolsulphonphthalein. 

Phenonaphthoxazone. 

Phenoxyacetic acid and anhydride. 

Phenylaminophenylenebenzenyl- 
amidine. 

Phenylaniline. 

Phenylbenzimidazole. 

Phenyldimethylosotriazole. 

Phenylethoxytetrahydronaphthyl- 
amine. 

Phenylic carbonate. 

Phenylic ethylenic ether. 

Phenylisonaphthaphenazonium. 

Phenylphenylenebenzenylamidine. 

Phenylquinoline. 

Phenylthioglycollic acid. 

Phenylthiohydantoic acid. 

Phenylthiohydantoin. 

Phenyltolimidazoles. 

Phenyltriazole. 

Phenyltriazoledicarboxylic acid. 

Piperonylidenediaminocrotononitrile. 

Propionamide. 

Propionic acid. (Under Tyrosine. ) 

Propyl-p-tolylnitrosamine. 

Purine, 
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Amino-derivatives See under :— Ammonia, influence of, on the course of 


Pyridine. nitrification in natural waters 
Pyrogallol. (ADENEY), A., ii, 86. 

Quinol. estimation of, in gas-liquors (DONATH 
Quinoline. and Potuak), A., ii, 45. 

Quinone. estimation of, in waters (K6n1G), A., 
Resorcinol. ii, 313. 


Strycholcearboxylic acid. 

Succinic acid. 

Tetrahydronaphthylic ethylic ether. 

Tetramethylcarbanilide. 

Tetramethyldiaminobenzhydrol. 

Tetramethyldiaminodiphenyltetra- 
methyldianthranol. 

Tetramethyldiaminophenyloxan- 
thranol. 

Tetramethyl-m-phenylenediamine, 

Tetrethylbenzene. 

Tetrethyldiaminodihydroxytriphenyl- 
methane. 

Thiophenol. 

p-Toluoyl-o-benzoic acid. 

Tolylanilines, 

B-p-Tolylbenzimidazole, 

p-Tolylbenzimidazole. 

Tolylphenylenebenzenylamidine. 

p-Tolyltolimidazole. 

Trimethylaminocyclohexane. 

Trimethyl-p-aminophenylium. 

1: 3: 5 Trimethylbenzene. 

Triphenylmethane. 

Tyrosine. 

Urocaninic acid. 

Valeraldehyde. 

Valeric acid. 

Xylylacetone. 

Ammonia in the atmosphere at different 
seasons (HEINRICH) A., ii, 114. 

liquid, electrolysis and conductivity 
of solutions in (CApy), A., ii, 203. 

density of (LEDvc), A., ii, 108 

drying of, by phosphoric anhydride 
(BAKER), T., 422; P., 1898, 99. 

solubility of, in ammonium nitrate 
(KuritorF), A., ii, 156. 

solubility of, in water below 0° 
(MALLET), A., ii, 70. 

quantity of, carried away from an 
aqueous solution by a current of air 
(PerMAN), T., 511; P., 1898, 24. 

removal of, from water (BARNES), A., 
ii, 146. 

compound of chromium tetroxide 
and (WIEDB), A., ii, 28. 

aqueous, action of, on lead (ENDE- 
MANN), A., ii, 118. 

amounts of, in blood from various 
blood-vessels (SALASKIN), A., ii, 
616. 

ingested, excretion of, by men and 
animals (RumpF and KLEINE), A., 
ii, 175, 


Ammonia-soda, analysis of refuse liquid 


(JuriscH), A., ii, 407. 


| Ammonium salts, dissolved in liquid 


| 


ammonia, electrolysis of (CADy), A., 
ii, 203. 


Ammonium, hyperborate (MELIKOFF and 


PISSARJEWSKY), A., ii, 374. 
magnesium bromides (ScHULTEN), A., 
ii, 512. 
carbonates and carbamate, yield of 
carbamide from (BourRGEo!Is), A., 
i, 464, 
chloride, formation and decom- 
position of dry (GuTMANN), A., 
li, 291. 
vapour density of dry (BAKER), T., 
425 ; P., 1898, 100. 
heat of solution and dilution of 
(STACKELBERG), A., ii, 498. 
transference ratios of, in dilute solu- 
tions (BEIN), A., ii, 553, 
velocities of the ions of, when dis- 
solved in water and glycerol (Cat- 
TANEO), A., ii, 211. 
partition of, between solid potassium 
chloride and water (Fock), A., 
ii, 154, 
influence of, on urine analysis 
Z (BARDAoR), A., ii, 268. 
cadmium chlorides, crystallograph 
and solubility of (linden -_, 
ii, 158. 
copper chloride (SABBATANT), 
li, 376. 
manganic chloride (Rick), T., 260; 
P., 1898, 53. 
perchromate (WIEDE), A., ii, 295. 
lead halogen salts (Fonzes-Dracon), 
A., ii, 512. 


4., 


hydroxide, transference ratios of 
(Brtn), A., ii, 554. 
hydroxylaminosulphonate (SABAN- 


KEFF), A., ii, 578. 
potassium manganimolybdate (RosEN- 
HEIM and Irzi@), A., ii, 164. 
permolybdates (MUTHMANN 
NAGEL), A., ii, 432. 
nitrate, allotropic forms of (Nicot), 
A., ii, 369. 
vapour pressures of saturated 
solutions of (Lesca@ur), A., 
ii, 109. 
equilibrium in systems containing 
ammonia and (KURILOFF), A., 
ii, 156. 


and 
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Ammonium nitrate, absorption of am- 
monia by (Divers), A., ii, 508. 
cobalt nitrite (RosENHEIM 
Koppet), A., ii, 430. 
nitrite, triple salts of, with the nitrites 
of barium, calcium, copper, iron, 
lead, nickel, and strontium (PRzI- 
BYLLA), A., ii, 162. 
peroxide (MELIKOFF 


and 


and PIssAR- 


JEWSKY), A., ii, 161, 219, 292. 
magnesium phosphates (STRUVE), A 
ii, 580 
ignition of (SCHMOEGER), A., 
ii, 455. 
hydroxylamine phosphites (HorF- 
MANN and KoHuscHurrer), A., 
ii, 381. 
platinobromide (M&KER), A., ii, 231. 


selenide (LENHER and SMITH), A 
ii, 575. 
sulphate, polarisation in the electro- 
lysis of (JAHN), A., ii, 497. 
vapour pressures of saturated solu- 
tions of (LEscauR), A., ii, 109. 
behaviour of, when heated in air, 
ammonia, steam, or a vacuum 
(SmitTH), A., ii, 575, 576. 
action of, on metals (SMITH), A., 
ii, 576. 
hydrogen sulphate and oxalic acid, 
sodium chloride, or nao 
chloride, reaction of (SMITH), A., 


ii, 577. 
cadmium ye (TROEGER and 
EwERs), A., ii, 220. 


copper sulphate (SABBATANI), A., 
il, 376. 

zinc sulphate (TROEGER and EwERs), 
A., ii, 220. 

persulphate, action of, on the silver 
of photographic plates (LUMI&RE 
and SEYEWETZ), A., ii, 549. 
— sulphite (Ros—ENHEIM and 


OGE), A., li, 72. 
thioantimonites (PoucET), A., ii, 522. 
and thioantimonates (STANEK), 
A., ii, 434. 


thiostannate (STANEK), A., ii, 434. 
copper thiosulphates (RosENHEIM and 
STEINHAUSER), A., ii, 585. 
peroxide hypertitanate (MELIKOFF 
and PiIssARJEWSKY), A., ii, 375. 
tungstate, hydroxylamine compound 
of (HoFMANN and KoHLSCHUTTER), 
A., ii, 380. 
peruranate (MELIKOFF and PIssaAR- 
JEWSKY), A., ii, 165. 
pervanadate (SCHEUER), A., ii, 340. 
Ammonium salts, organic :— 
Ammonium citrates and tartrates, pre- 
paration ‘«' free from lead (DE 
Koninen), A., ii, 412, 
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Ammonium cyanate, solid (WALKER 
and Woop), P., 1898, 108. 

Amphibole. See Hornblende. 

ee: rock from Cali- 
fornia (TURNER), A., ii, 610. 

<—. formula of (SCHMIEDE- 
BERG), A i, i, 342. 

Am: yedalin, in the seeds of Pomacece 
(Lurz), A., ii, 447. 

Amygdalylanilide methylic carbonate, 
and the —_ ethylic salt 
(MERCK), A., i, 249. 

a-Amylamine (2-aminopentane) and af- 
iso-amylamine (2-aminoisopentane), 
velocity constants of action of allylic 
bromide on (MENSCHUTKIN), A., 
i, 408. 

iso-Amylaminoxyquinone, dichlor-, and 
its salts (JACKSON and ToRREyY), A 
i, 468. 

Amylenepentacarboxylic acid, ethylic 
salt, and action of sodium ethoxide on 
(BEcKH), A., i, 242. 

Amylenic glycol (2-methylol-1-butanol), 
2-nitro-, from condensation of nitro- 
butylic alcohol with formaldehyde 
(PAUWELS), A., i, 506. 

iso-Amylic alcohol, dielectric constant 

of, at —185° (Dewar and FLEm- 
ING), A., ii, 279. 
dielectric constants of mixtures of 
benzene and toluene with (PHILIP), 
A., ii, 10. 
is0-Amylic alcohol, 88-chloronitro- 
(SHaw), A., i, 508. 
B-nitro- (HENRY), A., i, 5. 
and its derivatives with sodium, 
copper, mercury, tin, silver, and 
barium ; also its acetate and 
nitrate (Suaw), A , i, 507. 

Amylic alcohol (sec-butylearbinol, 
methylethylearbincarbinol), iufluence 
of temperature on the _ rotatory 

wer of (GuYE and AsToN), A., 
li, 469, 

Amylic alcohol SCURRY B- 
nitro- (HENRY), A 4, 

Amylic alcohol (methytpropylearbinod, 

a-nitro- (HENRY), A., i, 4. 

B-nitro-, from condensation of nitro- 
propane with acetaldehyde (Pav- 
WELS), A., i, 507. 

Amylic alcohol a en 
nitro- (HENRY), A., 

Amylic alcohols, J in the ow 
ing points of (MENscHUTKIN), A., 
i, 116. 

tert-Amylic salts, rotatory powers of 
(TcHUGAEFF), A., ii, 495. 

iso-Amylidenedimalonic acid, ethylic 
salt (RUHEMANN and CUNNINGTON), 
T., 1011, 
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1-iso-Amylindole and 1-iso-Amylindole- 


carboxylic acid (MICHAELIS and 
ItmER), A., i, 150. 

Amylisonitramine, nitro- (TRAUBE), 
A., i, 350. 


Amylodextrin (LINTNER), A., i, 460. 

Amyloid disease, artificial production 
of (DavipsoHN; LvuBarscH), A., 
ii, 244 ; (KRAWKOFFP), A., ii, 620. 

2'-is0-Amyloxybenzoparoxazine( W HEEL- 
ER and BARNEs), A., i, 694. 

B-iso-Amyloxynaphthalene and its 
picrate (BopRoUX), A., i, 592. 

Analcite, dehydration of (FRIEDEL), A., 

ii, 478. 
group of rocks(Pirsson), A., ii, 170. 
as a primary constituent of igneous 
rocks (Prrsson ; Cross), A., ii, 170, 

Analcite-basalt from Colorado (Cross), 
A., ii, 170. 

Analcite-tinguaite from Massachusetts 
(WASHINGTON), A., ii, 611. 

Analcitites (Prrsson), A., ii, 170. 

Analysis, organic, by combustion in a 

vacuum (M6RNER), A., ii, 256. 
by wet methods (PHELPs), A., ii, 256. 
simple methods of (DENNsTEDT), 
A., ii, 146. 
inaccuracies in carbon estimations 
(AucHYy ; MABEry), A., ii, 534. 
estimation of carbon and hydrogen 
in (DopBie and LANDER), A., 
ii, 483 ; (MaBERy), A., ii, 534. 

Analysis, volumetric, correction to be 
applied when an aliquot part of a fil- 
trate is titrated (Ruoss), A., ii, 635. 

Anaptychia speciosa, presence of zeotin 
in (Zopr), A., i, 89. 

Andalusite, as a contact-metamorphic 
mineral (DALMER), A., ii, 82. 

Andorite from Hungary and Bolivia 
(Prior and SPENCER), A., ii, 120. 

iso-Anethoil (ORNDORFF, TERRASSE and 
Morton), A., i, 130. 

Angostura bark, oil of (BrEckURTSs and 
TROEGER), A., i, 37, 202. 

Anhalonidine and Anhalonine and their 
salts (HEFFTER), A., i, 499, 500. 

Anhalonium Lewinii, alkaloids of 
(HerrrTer), A., i, 499. 

Anhydrides of aliphatic dicarboxylic 
acids, formation of (AuweEks), A., 
i, 630. 

Anhydrides. See also:— 
Acetonedipropionic anhydride. 
Acetonedipyruvic anhydride. 
Acetoxytetramethylglutaric anhydride. 
Aéstyiphenyldiahlonacetie anhydride. 
Acrylic anhydride. 

Adipic anhydride. 
Aspartic anhydrides. 
Azelaic anhydride, 
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Anhydrides See also :— 
—— :8-dicarboxylic anhy- 
e. 


Capranide. 
Capraric anhydride. 
Car boxyphenyldichloraceticanhydride. 
Cholic anhydride. 
Cholylic anhydride. 
Citraconic anhydride. 
Dihydrocamphoric anhydride. 
Dimethylglutaric anhydrides. 
Diphthalaldehydehydrazonic 
ride. 
a-Ethylideneglutaric anhydride. 
Hydroxyethylcarbamic anhydride. 
Maleic anhydride. 
Malic anhydride (malide). 
a-Methyladipic anhydride. 
Methylenedigallic anhydride. 
Methylitaconic anhydride. 
Oxypulvic anhydride. 
Oxyroccellic anhydrides. 
cyclo-Pentane-1 : 3-dicarboxylic anhy- 
dride. 
Phenoxyacetic anhydride. 
B-Phenyl glutaric anhydride. 
1-Phenylnaphthalene-2:3-dicarboxylic 
anhydride. 
1-Phenyltetrahydronaphthalene-2:3- 
dicarboxylic anhydride. 
Picropodophyllin. 
Podophyllotoxin. 
Pulvic anhydride. 
Santonic anhydrides, 
Santonin. 
Suberic anhydride. 
Succinic anhydride. 
o-Sulphobenzoic anhydride. 
p-Toluoyl-o-benzoic acetic anhydride. 
p-Toluoyl-o-benzoic anhydride. 
retina mene anhydride. 
Anhydrite, from Nottinghamshire (Mrr- 
CALFE), A., ii, 81. 
Anhydro-o-aminobenzaldehyde, and its 
acetyl derivative (PosNER), A., i, 361. 
Anhydro-p-aminobenzaldehyde-p- 
aminodimethy e. See Benzyl- 
idenedimethy]-p-phenylenediamine. 
Anhydro-p-aminobenzylic alcohol (L6s), 
A., i, 649. 
Anhydrobisdiketohydrindene, colouring 
matter from (LIEBERMANN), A., i, 200. 
Anhydrobisdiketohydrindenecarboxylic 
acid (EpHRaAIM), A., i, 672. 
Anhydrobisdiketohydrindene-p-tolui- 
dide (LIEBERMANN), A., i, 201. 
Anhydrobisdimethoxydiketohydrindene 
(Lanpav), A., i, 678. 
Anhydrocamphoronic acid, brom-, 
a-methylic and 8-methylic salts, and 
chloride (Brept), A., i, 263. 


anhy- 
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Anhydro-compounds, new method of 
preparation of (NIEMENTOWSKI), A., 


1, 
Anh 
8a. 


210. 
drofenchocarboxylic acid, 
t (WaALLAcH), A., i, 487. 
Anhydro-p-hydroxy--cumylic brom- 
ide, di-brom- (AUWERS and SHELDON), 
A., i, 647. 
Anhydro-p-hydroxylaminobenzylic 
alcohol (LOB), A., i, 649. 
a acid, formation of (BIscHOFF), 
ee 
Aniline (phenylamine), from phenylhy- 
drazine and mercury acetamide 
(ForsTER), T., 791; P., 1898, 169. 
boiling points of, at 710—780 mm. 
(Fucus), A., ii, 556. 
action of bromacetamide, bromopro- 
ionamide, bromobutyramide and 
romésobutyramide on (BISCHOFF), 
A., i, 10. 
action of ethylic salts of brominated 
fatty acids on (BiscHoFF), A., i, 10. 
behaviour of, towards mercury acetamide 
(Forster), T., 794; P., 1898, 169. 
action of nitric oxide on (SCHUYTEN), 
A, 4, 2% 
action of silicon tetrachloride 
(HaRoxp), A., ii, 509. 
condensation of, with pyruvic acid 
(Stmon), A., i, 152. 
oxidation of, by soil 
(Demovussy), A., ii, 348. 
compounds of, with metallic salts 
(TomBECK), A., i, 566. 
double salt of, with cuprous bromide 
(Comstock), A., i, 182. 
hydrochloride, melting and boiling 
points of (ULLMANN), A., i, 566. 
perchromate (WIEDE), A., ii, 29. 
Aniline, o-brom-, preparation 
(DosBiz and MarspEn), T., 254. 
p-brom-, benzenesulphinate (HANntTz- 
scH), A., i, 365. 
3:4:5-tribrom-, and its salts (JAcK- 
son and GALLIVAN), A., i, 361. 
2:3:5-tribrom-, 2:3:5:6-tetra- 
brom- and 2:3:4:5-tetrabrom- 
(CLAus and WALLBAUM), A., i, 18. 
2-bromo-6-nitro-, and 4-bromo-2: 6- 
dinitro- (MELDOLA and STREAT- 
FEILD), T., 686; P., 1898, 166. 
2:3:6-tribromo-4-nitro- (CLAUS and 
WALLBAUM), A., i, 18. 
2:4:5-tribromonitro- and 3 : 4 : 5-tri- 
bromo-2-nitro- (JACKSON and GAL- 
LIVAN), A., i, 362. 
o-, p-, and m-chlor-, action of allylic 
bromide on (MENSCHUTKIN), A., 
i, 187. 
trichlor-, preparation of (HENTSCHEL), 
A,, i, 130. 


lead 


on 


ferments 


of 


SUBJECTS, 


Aniline (phenylamine), tetrachlor-, diazo- 
Tweet! of (CLaus and WALLBAUM), 
+, i, 18. 
2:3:4:6-tetrachlor- (HENTSCHEL), 
A., i, 246. 
o- and p-iod-, action of nitric acid 
on (REVERDIN), A., i, 181. 
p-nitro-, benzenesulphinate (HANTz- 
scH), A., i, 365. 

Anilineazo-a-naphthol (WITT 
DEpDIcHEN), A., i, 144. 

Anilines, nitro-, electrolytic dissociation 
of the (LOWENHERZ), A., ii, 327. 

Anilinoacetamide ( phenylglycinamide) 
(RupE, HEBERLEIN and RoEsSLER), 
A., i, 571. 

—_— acid (RxisszrT), A., 
i, 317. 

Anilinoazobenzene (Brices), A., i, 657. 

Anilinobenzoparoxazine, its 2’-m-chloro- 
derivative, and their salts (WHEELER 
and Barngs), A., i, 695. 

Anilinobenzylidene-acetylacetone and 
-benzoylacetone, tautomeric forms of 
(ScHIFF), A., i, 425. 

a-Anilinobutyric acid, salt 
(BiscHoFF), A., i, 10. 

Anilino-f-iso-butyric acid, p-nitro-, 
ethylic salt of (BIscHoFF), A., i, 132. 

Anilinoethanesulphoneanilide ; hydro- 
chloride and acetyl derivative of 
(KoHLER), A., i, 69. 

8-Anilino-1-ethoxy-1’ : 2’ : 3’ : 4’-tetra- 
hydronaphthalene, 4-amino-, azimide, 
stilbazonium base, and methenyl com- 
pound of (Jacosson and TURNBULL), 
A., i, 441. 

Anilinomalonanilic acid (REISssERT), 
A., i, 318 

Anilinomalonic acid, and 

(REISsERT), A., i, 317. 
ethylic salt (BLANK), A., i, 589. 
dianilide of (WISLICENUS and Min- 

ZESHEIMER), A., i, 299. 

Anilino-a-phenylacetic acid, o-, m-, and 
p-chloro-, and o-, m-, and p-nitro-, 
ee salts of (BiscHoFF), A., i, 181, 

4:2: 6-Anilinophenylmethyl-m-diazine, 
ethiodide (WHEELER), A., i, 538. 

Snherinagnensiirenrenenepnennets- 
ium chloride, and its salts (KEHR- 
MANN and HEtwie), A., i, 155. 

Anilinophenylaposaffranine chloride 
(KEHRMANN and ScHAPOSCHNIKOFF), 
A., i, 153. 

Anilino-a-propionic acid, 0-, m-, and p- 
chloro- and o-, m-, and p-nitro-, 
ethylic salts of (BiscHoFF), A., i, 181. 

Anilinotetrahydro-a-naphthaquinone 
ee and TURNBULL), A., i, 

1. 


and 


ethylic 


its salts 
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Anilino‘sotriazoxole, y-anisoyl, benzoyl 
and — derivatives of (BoxEsE- 
KEN), A., i, 697 

Anilpyravic acid (Stmon), A., i, 152. 

Animals. See Agricultural Chemistry. 

Anisaldehyde (p-methoxybenzaldehyde), 
thermochemistry of (DELEPINE), 
A., i, 363. 

action of alcoholic hydrogen chloride 
on (FIscHER and GIERE), A., i, 168. 

phenylhydrazone, oxime, and anil 
(SEIDEL), A., i, 663. 

iod- (SzmEt), A., i, 368, 

Anisaldehydeacetal (FIscHER 
G1EBE), A., i, 168. 

Anisaldehyde-diethylacetal and -dime- 
thylacetal (CLAIsEN), A., i, 421. 

Anisenyltetrazotic acid, potassium, 
ammonium, barium, methylic, ethylic 
salts (LossEN and CoLMAN), A., i, 85. 

amino-, potassium salt, hydrochloride 
(LossEn and CoLMAN), A.. i, 86. 

nitro-, barium salt (LossEN and CoL- 
MAN), A., i, 85. 

Anishydramide, thermochemical data 
for (DELEPINE), A., i, 363. 

Anisic acid (p-methoxybenzoic acid), 3- 
chlor- (PERATONER and VITALI), 
A., i, 642. 

8-iod-, and .its salts (SEIDEL), A., i, 
368, 663. 

Anisic chloride, preparation of (ScHOoN- 
JANS), A., i, 425. 

Anisic alcohol penclonnnanne alco- 
hol), iod- (SEIDEL), A., i, 663. 
p-Anisidine, condensation of, with om. 
ffranine (FIscHER and GrusEn), A se Ay 
92. 

p-Anisidinoaposaffranine and its salts, 
(FIscHER and GIEsEN), A., i, 92. 

Anisine, thermochemistry of (DELEPINE), 
A., i, 363. 

Anisoil (phenylic methylic ether), m- 
chlor-, iodochloride (JANNASCH and 
HINTERSKEIRCH), A., i, 576. 

p-chlor-, formation of (PERATONER 
and OrToLEVA), A., i, 643. 

2:4:6-trichlor- (LéLoFF), A., i, 

138. 

o- iol, 5 :2-chloriodo-, 0-iododinitro- 
iodoso-, iodoxy-, and iododichlor- 
ide (JANNASCH and HINTERS- 
KIRCH), A., i, 575, 576. 

2:4-diiod- (SrmpEL), A., i, 663. 

2:4:6-trinitro-, compounds of, with 
sodium and barium hydroxides 
(JACKSON and Boos), A., i, 517. 

Anisoin (ORNDORFF, TERRASSE and 
Morton), A., i, 130. 

Anisoylacetic acid, ethylic salt, 
and its copper acetate compound 
(ScHoonsans), A., i, 426, 


and 
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Anisoylacetoacetic acid, ethylic salt, 
and its — acetate compound 
(Scnuoonsans), A., i, 426. 

p-Anisoylbenzylamide (BOESEKEN), A., 
i, 697, 

p-Anisoylbenzyl-triazoxole and -isotri- 
azoxole (BoESEKEN), A., i, 698. 


p-Anisoylphenylhydrazide (BoEsEKEN), 
7. 


cgi 

p- — -p-tolylisotriazoxole (Borsk- 
KEN), A., i, 697. 

p- -Anisoyltriazoxole (BoEsEKEN), A., i, 
698. 

Anisyl y-bromomethyl ketone and 
di- Oyen ketone (KUNCKELL 
and ScHEVEN), A., i, 254. 

Anisyl chloromethyl ketone, »-chlor- 
and aaa ag (KUNCKELL and Jo- 
HANNSSEN), A., i, 254. 

2'-p-Anisyldihydroiscindole (ScHOLTZ), 
A., i, 305. 

Anisyldipiperidine-N-phosphine (MI- 
CHAELIS and RoxgBER), A., i, 417 

Anisylglyoxylic Pua amylic salt 
(BouvEAULT), A., i, 586. 

8-Anis lhydroxylamine, methylic, 
ethylic, benzylic ethers, hydrochlor- 
ide, B-carbanilido- and benzoyl- dere 
tives (BECKMANN and Konic), A., 
i, 22. 

p-Anisylmercuric chloride (L6LOFF), 
A., i, 188 

Anisylisooxazolone (SCHOONJANS), A., 
i, 426. 

Ankerite from Leicestershire (BINNS 

and Harrow), A., ii, 76 
from Victoria (CooKsEy), a. 
168. 

Annual General Meeting, T., 1039; P., 
1898, 89. 

Anorthite from North Carolina (Pratt), 
A., ii, 842. 

Anorthoclase from Sardinia (BERToLIO), 
A., ii, 81. 

Anthophyllite from North Carolina 
(Pratt), A., ii, 606. 

Anthracene derivatives, fluorescence of 
(Meyer), A., ii, 105. 

Anthranilic acid, fluorescence of, solu- 
tions of (PAWLEWSK]), A., i, 585. 

Agnes. heat of formation of 
(VALEvR), A., ii, 500. 

Anthraxolite, ‘composition and origin 
of (Hopeson), A .5 li, 120. 

Antialbumide, rw ak formula of 
(SCHMIEDEBERG), A., i, 342. . 

Antimony alloys, estimation of phos- 

phorus, arsenic, bismuth, cadmium, 
nickel, and cobalt in (THoMPson), 
A., ii, 97. 

with copper, crystalline(HLAWATSCH ), 
A., ii, 603, 
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Antimony alleys, ternary, with copper 
and tin, copper and lead, tin and 
lead, or zinc and tin (CHARPY), A., 


li, 584. 

with tin and lead (Srzap), A., 
ii, 293. 

with zinc (HerscHKowiTscn), A., 
ii, 583. 


Antimony chloride, boiling points of 
ethereal solutions of (LESPIEAU), 
A., ii, 283. 

oxide, behaviour of glycerol to 
(BULLNHEIMER), A., ii, 262. 
Antimonic acid (DELAcrorx), A., 
ii, 340. 
Antimoayl 
A., ii, 216. 
Thioantimonites of sodium and ammo- 
nium, barium, strontium and 
salcium (PovesEt), A., ii, 521,580. 
and thioantimonates (STANEK), A., 
ii, 434. 
Antimony, organic compounds :—- 
Antimonyleatechol chloride, bromide, 
iodide, fluoride,and oxalate (CAUssE), 
A., i, 470. 

Antimony, detection, estimation, and 

separation of :— 

detection of (Conrapson), A., ii, 309. 

detection of, in presence of tin 
(Donatn), A., ii, 160. 

effect of, on copper estimation (BREAR- 
LEY), A., ii, 258. 

estimation of (Hanus), A., ii, 461; 
(BREARLEY and Jervis), A., 
ii, 648. 

estimation of, volumetrically (Gav- 
TIER), A., ii, 232; (CavussE), A., 
ii, 312. 

estimation of, in ores and metals 
(CiARK), A., ii, 145. 

estimation of, in tinfoil (Szypa), A., 
ii, 408. 

separation of arsenic and tin from 
(Rawson), A., ii, 192; (DANCER), 
A., ii, 311. 

separation of tin from (WALLER), 
A., ii, 258. 

separation of tungsten from (HALLO- 
PEAU), A., ii, £40. 

Antipeptone, formula of (ScHMIEDE- 

BERG), A., i, 342. 

identity of, with carnic acid (BALKE), 
A., i, 100. 

presence of lysine, histidine and argi- 
nine in so-called (KuTscHER), A., 
i, 611. 

Antipyrine (1-phenyldimethylpyrazo- 
lone), osmotic pressure of solutions 
of (NaccaRt), A., ii, 210. 

action of hypochlorites on (OECHSNER 
DE ConrInox), A., i, 566 


phosphite (GriTzNER), 
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Antipyrine(1 henyldimethylpyrazolone), 
eek of aldehydes with 
(PaTEtn), A., i, 493. 

mercury halogen compounds of 
(ScovyTEnN), A., i, 452. 
Antipyrine, nitroso-, attempts to pre- 
pare additive compounds of (ScHUY- 
TEN), A., i, 92. 
—, in Paris basin (LAcROIX), A., 
ii 384. 
Apatite from New South Wales (MIN- 
GAYE and Carp), A., ii, 386. 
in igneous rocks of Puy-de-Déme 
(GoNNARD and ADELPHE), A., 
ii, 604. 
Gellivara, conversion of, into phosphate 
manure (NILson), A., ii, 634. 
Apigenin, diazobenzene derivative of 
(PERKIN), T., 667, 670; P., 1898, 161. 

Apo-compounds, organic. See under word 

to which apo- is prefixed. 

Apophyllite from South Africa (HENDER- 

son), A., ii, 124. 
Apple-leaves. See Agricultural Chem- 
i 


Araban, presence of, in diastase (WR6- 
BLEWSKI), A., i, 54. 
separation of, from impure diastase 
(Wr6BLEwSE]}), A., i, 500. 
Arabinose, action of hydrogen bromide 
on, in presence of ether (FENTON 


and Gostiine), T., 557; P., 
1898, 147. 

tetranitrate (WILL and LENzE), A., 
i, 228. 


d-Arabinose, from oxidation of calcium 
luconate ; its oxime, osazone and 
romosazone (RUFF), A., i, 516. 
l-Arabinose, non-activity of yeast extract 
with (BUCHNER), A., li, 396. 
Arabinosesemicarbazide, and action of 
—ee on (HERZFELD), A., 
i, 397. 
Arabitol, action of the sorbose bacterium 
on (BERTRAND), A., i, 551. 
Arctostapylos wea wrsi, constituents of 
leaves of (PERKIN), P., 1898, 104. 
Areometer, differential, for determining 
the sp. gr. of powders (Fucus), A., 
ii, 560, 
tables of temperature corrections for 
use with the (Fucus), A., ii, 560. 
Arfvedsonite from Sardinia (BERTOLIO), 
A., ii, 81. 
presence of, in ‘‘antipeptone ” 
(KutTscHER), A., i, 611. 
formation of, from protamines and its 
isolation (KossEx), A., i, 715 ; (Kos- 
SEL and KuTscHER), A., i, 717. 
obtained by decomposition of proteids 
from conifer «. (Scuvuzz), A., 
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, constitution of, and nature of 
its — products (ScHULZE 
and WINTERSTEIN), A., i, 281. 
ol, analysis of (‘‘ GOLDENBERG 
ERoMONT & Co.”), A., ii, 465, 545. 
Argon in minerals and waters (RAMSAY 

and TRAVERS), A » li, 382. 

from Italian springs (Nasi, ANDER- 
LINI and SALVapoRI), A .» li, 527. 

in the Véslau springs, Vienna (Bam- 
BERGER and LANDSIEDL), A., ii, 478. 

atomic weight of, and action of the 
electric discharge on (WILDE), A., 
ii, 115. 

— of (Ramsay and TRAVERS), 
-» ti, 278. 

red spectrum of (EDER and VALENTA), 
we 

density ‘of (LEpvo), A., ii, 326. 

impermeability of metals of (RAMSAY 

r and TrRAvERs), A., ii, 375. 
separation of helium from (RAMSAY 
and TRAVERS), A., ii, 383. 
Ar te, stanniferous, from Bolivia 
(Prior and SPENCER), A., ii, 436. 
Aromatic waters, estimation of ethereal 
oils in (BECKURTS and FRERICHS), A 
ii, 410. 
Arsenic trichloride, action of thioacetic 
acid on (Tarver), A., i, 128. 
trihydride (arsine; arseniuretted 
hydrogen) velocity of decomposi- 
tion in presence of inert gases 
(ConEN), A., ii, 328. 
action on mercuric chloride of (PaR- 
THEIL and Amort), A ., li, 384, 
a case of —- by (GuLEWITscB), 
A., ii, 3 

oxides :— 

Arsenious acid, action of, on metallic 
oxides, oxychlorides, andammonio- 
chlorides (REICHARD), A., ii, 22. 

estimation of, by iodine (BrALo- 
BRZESKI), A., ii, 184. 
Arsenic acid, reduction of, by fresh 
juices of living organs (Bunz), Mss 
li, 240. 
sulphide, action of iodine, and of 
acetic sulphide on (TaruGi), A 
i, 124. 
thioiodide, and action of alkalis on 
(Tarver), A., i, 123. 
Thioxyarsenic acid, detection of 
(McCay), A., ii, 139. 
Arsenic organic compounds : _ 
Arsenic thioacetate chloride, from 
thioacetic acid and arsenic tri- 


chloride (Tarver), A., i, 123. 
Arsenic detection, estimation and 
separation of :— 
detection of (Conrapson), A., 
ii, 309. 
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Arsenic, contin. estimation, and 

separation 

detection of, toxicologically (FRICKE), 
A., ii, 189. 

detection of, in presence of tin 
(DonaTH), A., ii, 160. 

effect of, on copper estimation 
(BREARLEY), A., ii, 258. 

estimation of (Hanus), A ., li, 461. 

separation of copper from, by acetyl- 
ene (S6DERBAUM), A., ii, 191. 

separation of = and antimony from 
(Rawson), A., ii, 192; (DANCER), 
A., ii, 311. 

Arsenopyrite. See Mispickel. 

Artocarpus integrifolia, A. incisa, and 
A. lakoocha, absence of colouring 
matter in the leaves or wood of 
(PERKIN), T., 1019; P., 1898, 183. 

Asbarg (Delphiniwm Zalil), the colour- 
ing matters and dyeing a of 
(PERKIN and PILGRIM), I 267 ; 
1898, 55. 

Asbestos, laboratory uses of (JERVIS), 
A., ii, 373. 

Asmanite in the Fisher 
(WincHELL), A., ii, 172. 
atte in sugar-cane (SHoreEy), A., 

ii, 622. 

formation of, in seedlings (ScHULZE), 
A., ii, 481. 

effect of temperature on the acidity of 
(DEcENER), A., i, 4038. 

influence of, on plant metabolism 
(HANSTEEN), A,, ii, 178. 

estimation of, in ‘plants (ScHULzE), 
A., ii, 628. 

Aspartic acid, action of heat on 

(ScuiFF), A., i, 67. 

effect of temperature by the acidity of 
(DEGENER), A., i, 404. 

action of benzaldehyde on (ERLEN- 
MEYER), A., i, 176. 

tetra-anhydride and octoanhydride. 
ie Seen and Octoaspirt- 

ide. 

Aspergillus niger, action of the fer- 
ments from, on gentianose (Bour- 
QUELOT), A., i, 597. 

nutritive value of sodium salts for 
(WruMER), A., ii, 398. 

Aspergillus oryze, inoculation of 
‘Sake’ with, and its nutrient media 
(SHIEWECK), A., ii, 397. 

Asphalt, analysis of (ENDEMANN), A., 
ii, 199, 314; (PrckHam), A., 
ii, 314. 

Aspidin, preparation of, from Aspidiwm 
jiliz mas extract, and reactions 
(Borum), A., i, 40. 

Aspidinin and Aspidinol, 
and reactions of (BOEHM), 


meteorite 


preparation 
A., i, 40. 
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Assimilation of iron (HAUSERMANNY), 
A., ii, 34. 
of the iron in cereals (voN BUNGE), 
A., ii, 446. 
Association, molecular, 
(VAUBEL), A., ii; 503. 
See also Affinity, chemical. 
Atmospheric air, refraction of (RAm- 
say and TRAVERS), A., ii, 273. 
conductivity of, after exposure to 
Rontgen rays (RUTHERFORD), A 
ii, 113. 
action of the silent discharge on 
(SHENSTONE and Evans), T., 246 ; 
P., 1898, 39. 
depolarisation of a galvanic cell by 
(WaRREN), A., ii, 149. 
anomalous expansion of 
A., ii, 421. 
liquid, lecture experiments with 
(LADENBURG), A., li, 569. 
rarefied, combustion in(BENEDICENTI), 
A., ii, 215. 
composition of, at different places 
(Lepvc), A., ii, 331. 
ammonia in the, at different seasons 
(HernricH), A., ii, 114. 
carbonic anhydride and other carbon 
compounds in (Lévy and HEn- 
RIET), A., ii, 573. 
new gases in (RAMSAY and TRAVERS), 
A., ii, 574. 
detection of volatile impurities such 
as hydrogen or helium in (DEWAR), 
P., 1897, 186. 
estimation of aqueous vapour and 
carbonic anhydride in (GAUTIER), 
A., ii, 641. 
estimation of carbonic oxide in 
(Nictovx), A., ii, 536; (Gav- 
TIER), A., ii, 587,640; (DE SAINT 
Martin), A., ii, 587. 
estimation of carbonic anhydride in 
(LewascHew), A., ii, 352. 
Atomic theory and chemical phenomena 
(WALD), A., ii, 159. 
genesis of Dalton’s A., 
ii, 67. 
Atomic weights, calculation of (DULKB), 
, ii, 567. 
fourth and fifth annual report of the 
American Committee on (CLARKE), 
A., ii, 218, 566. 
table of (RicHARDs), A., ii, 566. 
Atomic weight of aluminium (THOMSEN), 
A., ii, 377. 
of argon (WILDE), A., ii, 115. 
of boron (ARMITAGE), P., 1898, 22. 
of cadmium (Morse and ARBUCKLE), 
A., ii, 582. 
of carbon A., 
ii, 502, 


in liquids 


(TENDT), 


(Dsus), 


(BEKTHELOT), 
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Atomic weight of cerium (BouUDOUVARD), 
A., ii, 164; (WYROUBOFF and 
VERNEUIL), A., ii, 294. 

of cobalt (RicHARDS and BAXTER), 
A., 377; -(WINKLER), A., 
ii, 475. 

of helium (W1LDE), A., ii, 115. 

of hydrogen (BERTHELOT), 
ii, 502. 

of neodymium (BRAUNER), P., 1898, 
72; (Jones), A., ii, 429; (Bov- 
DOUARD), A., ii, 518. 

of nickel (RICHARDS and CUSHMAN), 
A., ii, 228; (WINKLER), A., 
ii, 475. 

of nitrogen (BERTHELOT), A., ii, 502 ; 
(Vizgs), A., ii, 572. 

of praseodymium (BRAUNER), P., 
1898, 70; (Jones), A., ii, 429; 
(SCHEELE), A., ii, 519. 

of ;tellurium :(METZNER), 

of thorium (BRAUNER), T., 985 ; 
P., 1898, 68. 

of tungsten (HARDIN), A., ii, 336. 

of zinc (Morse and ARBUCKLE), A., 
ii, 334. 

of zirconium (VENABLE), A., ii, 595. 

Atranoric acid, presence of, in certain 

lichens (ZoprF), A., i, 89, 489. 

Atranorin (Paternd’s atranoric acid) 
presence of, in Evernia vulpina, E. 
prunastri, E. furfuracea, Ramalina 
pollinaria, Cladonia rangiformis ; 
its constitution and decomposition 
products (Hesse), A., i, 531—534. 

presence of, in Parmelia perlata, P. 
physodes, ‘Physciastellaris, Xanthoria 
parietina ; i identity with parmelin 
(HEssk), A., i, 679. 

Atranorinic acid, Paternd’s. 

Physciol. 

— acid. See Betorcinolcarboxylic 

4 acid. 

Atronic acid, iso-Atronic acid, 

and Atronylene, constitution 

(MICHAEL and BuoneEr), A., i, 257. 

Atropic acid (a-phenylacrylic acid), 

etherification of (SupBoRovGH and 

Luoyp), T., 91; P., 1897, 240. 

iso-Atropic acids, formation of,. from 
re ee > (MIcHARL and BucueER), 
> 1, 2 

atropine, antagonistic action of iodo- 
thyrin to (Cron), A -» li, 300. 

periodides and mercuric iodide deri- 
vatives of, and estimation of atro- 
pine as the enneaiodide (GorDIN 
and Prescott), A., i, 707. 

bismuth iodide, formation of (PRES- 
coTT), A., 620. 

detection of, in the corpse (SonrstEy), 
A., ii, 27) 1. 


A., 


A., ii, 572. 


See 


Atronol 
of 


(Katz), A., ii, 548. 
detection of, in urine (VREVEN), A., 


ii, 65 
—- alkaloids, constitution of 
(WILLSTATTER), A., i, 159. 
Atroscine, Hesse’s identification of, with 
inactive scopolamine (ScHMIDT), A., 
i, 499. 
Augite from New South Wales (Cur- 
RAN), A., ii, 79. 
from Virginia (Watson), A., ii, 612. 


ARDI), A., ii, 604. 
Autoracemisation (WALDEN), A.,i, 405. 
Axinite from the Harz (LUEDECKE), A., 
ii, 76. 


(SmiTH), A., ii, 285. 
ethylic salt, rate of hydrolysis of, by 
soda (HJELT), A., ii, 566. 
anhydride, chloride, amide, and amic 
acid of (Erarx), A., i, 125. 
Azelaol (hydroxycyclooctane) (DERLON), 


9, 


Azelaone, identity of, with cyclooctanone 
(DERLON), A., i, 638. 
Azimidobenzene, ketochlorides and o0- 
diketones of (ZINcKE), A., i, 537. 
m-Azoaniline hydrobromide (NoELTING 
and FouRNEAUX), A., i, 189. 
Azobenzaldehyde, amino- (WALTHER 
and Kauson), A., i, 26. 
Azobenzene, formation of (L6s), A., 
i, 14 
behaviour of, towards the electric 
current (HEILPERN), A., i, 250. 
Azobenzene, amino-,formy] derivative of 
(BETTI), A., i, 656. 
triamino-, monacetyl derivative (TAv- 
BER and WALDER), A., i, 23. 
triacetyl derivative (MéHLAU and 
Meyer), A., i, 24. 
hexabrom- (VON PECHMANN and 
Notp), A., i, 311. 
trichlor- (HENTSCHEL), A., i, 130. 
Azo-compounds. See preceding entries, 
and also 
Acetylbenzeneazophenol. 
Acetyldiazobenzeneapigenin. 
Acetyldiazobenzenemorin. 
Acetylphenetoilazophenol. 
Allylaminoazobenzene. 
Amidoazobenzaldehyde. 
Anilinoazo-a-naphthol. 
Anilinoazobenzene. 
Anisenyltetrazotic acid. 
Azodimethylaniline. 
Azo-o-toluene. 
Azoxyanisoil. 
Azoxybenzene. 
Azoxybenzoic acid. 


Azelaic acid, electrolytic dissociation of 
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Atropine, detection of, in tinctures | 


Aurichaleite from Tuscany (D’Acui- | 


Azo-compounds. See :— 
Azoxydimethylaniline. 
Azoxytoluene. 
Benzeneazobenzoic acid. 
Benzeneazo-y-cumene, 
Benzeneazohydroxybenzylamide. 
3-Benzeneazo-2-hydroxynaphthaquin- 

one. 
Benzeneazo-a-naphthalene. 
Benzeneazophenol. 
Benzeneazotetrahydronaphthylic 
ethylic ether. 
Benzeneagotetramethyldiaminobenz- 
idine. 
Benzeneazo-m-toluene. 
Benzeneazo-m-xylene. 
Benzenediazocarbamide. 
Benzenediazocarbamidebenzenesul- 
phinic acid. 
Benzenediazocarboxylic acid. 
Benzenediazocyanide. 
Benzenediazonium. 
Benzenediazosulphone. 
Benzenyldioxytetrazotic acid. 
Benzenyloxytetrazotic acid. 
Benzenyltetrazotic acid. 
Benzoy|benzeneazophenol. 
Benzoylp henetoilazophenol. 
Benzylidenedi-p-aminoazobenzene. 
Bisazoxy benzyl. 
Bisdiazobenzeneanilide. 

Butylchloralaminoazobenzene. 
Chloralaminoazobenzene, 
Cumenediazocyanide. 
Cumenediazonium cyanide. 
y-Cumeneantidiazosulphone. 
Diacetyldiazobenzene-euxanthone. 
Diacetyltetrazobenzenehesperitin. 
Diazoaminobenzaldehyde. 

Diazoaminobenzene, 

Diazoaminotoluene. 

Diazobenzaldehyde. 

Diazobenzaldehydeaminobenzene. 

Diazobenzaldehyde-p-aminopheny}- 

eneamine. 

Diazobenzaldehyde-p-aminotoluene. 

Diazobenzene. 

Diazobenzeneapigenin. 

Diazobenzenebenzenesulphinic acid. 

Diazobenzenechrysin. 

Diazobenzene-euxanthone. 

Diazobenzenemorin. 

Diazobenzene-p-toluenesulphinic acid. 

Diazobenzoimide. 

Diazodiphenylamine. 

Diazoguanidine. 

Diazomethane. 

Diazonium hydroxide and salts. 

p-Diazo-o-toluenesulphonic acid. 

Diazotoluoimide. 

Diformazylbenzene, 

Dihydroxylbenzeneazobenzaldehyde. 
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Azo-compounds. See :— 
Dimethylaminomethylazimido- 
benzene. 
Diphenyldisazotetramethyldiamino- 
benzidine. 
Diphenyltetrazochloride. 
Diphenyltriazodiphenylene. 
Disazo-colouring matters. 
Di-p-tolyltriazodiphenylene. 
Formamidinediazoaminoformic acid. 
Formamidoazobenzene. 

+ Furfurylideneaminoazobenzene. 
p-Hydroxybenzeneazobenzaldehyde, 
Hydroxydiazobenzylsulphonic acid. 
Hydroxytolueneazobenzoic acid. 
Methoxybenzenediazocyanide. 
Methylazimidobenzene. 
Methylazimidodimethylaniline. 
8-Naphthaleneazohydroxynaphtha- 

quinone. 
Naphthalenediazocyanide. 
B-Naphthenyldioxytetrazotic acid. 
Naphthyldiazonium. 
Octylphenylazo-a-naphthol. 
Phenethenyloxytetrazotic acid. 
Phenetoilazophenol. 
Phenylazocarbamide. 
Phenylazocyanacetic acid. 
Phenylazo-8-hydroxylaminopropionic 
acid. 
Phenylazohydroxymethylamide. 
Phenylenediamineazophenyloxamic 
acid. 
Phenylene-m-disazo-m-phenylene- 
diamine. 
Phenylformazylbenzene. 
Phenylglycolenyloxy- and dioxy-te- 
trazotic acid. 
Phenylhydroxyazobenzenes. 
Phenyl-p-toluenesulphazide. 
Pyromucazide. 
Salicylideneaminoazobenzene. 
Sulphobenzeneazobenzoic acid. 
3-p-Sulphobenzeneazo-2-hydroxy- 
naphthaquinone. 
p-Sulphonaphthaleneazohydroxy- 
naphthaquinone. 
Tetracetoxyazobenzene. 
Tetrahydronaphtholdisazobenzene. 
Tetrahydroxyazobenzene. 
Tetramethyl-m-pheny lenediamineazo- 
benzenesulphonic acid. 
Tetrazobenzenehesperitin. 
Tetrazodiphenyl chloride. 
Tolenyloxy- and dioxy-tetrazotic 
acid. 
Tolenyltetrazotic acid. 
Tolueneazobenzoic acid. 
p-Tolueneazo-y-cumene. 
$-p-Tolueneazohydroxynaphthaquin- 
one. 
m-Tolueneazo-a-naphthalene. 
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Azo-compounds. See :— 
Tolueneazo-a-naphthol. 
Tolueneazophenol. 
Tolueneazosalicylic acid. 
o-Tolueneazo-p-toluene. 
p-Tolueneazo-m-xylene. 
Tolylazocarbamide. 
Tolylazohydroxybenzylamide. 
Tolyldiazonium nitrate. 
p-Tolylphenylazosulphone. 
Tribenzylidenemethylhydrazine. 
Trimethylazonium. 
Xylenediazocyanide. 

m-Agzodimethylaniline, hydrochloride, 
platinochloride, sulphate, oxalate, 
picrate, ferrocyanide, methiodide, 
(NoELTING and FourNnEAvx), A., 
i, 189. 

p-Azodimethylaniline (NOELTING ani 
FouRNEAUX), A., i, 189. 


Azo-dyes, velocity of formation of 
(GOLDSCHMIDT and Buss), A, 
ii, 20. 

Aumaetione compounds (M6HLAU), A., 
i, 652. 


Azonium derivatives, change of position 
of the double linkings in (Krur- 
MANN), A., i, 439. 

Azophenine (Brices), A., i, 657. 
formula of (HEw1TT and STEVENSON), 

A., i, 591. 

Azotoluene, o-amino-, formation of tri- 
azine derivative from (NOELTING and 
WEGELIN), A., i, 155. 

o-, m-, and p-Azotoluenes (MICHAELIS 
and Pretov), A., i, 432. 

o-Azotoluene-p-sulphonic acid, potas- 
sium salt of (WYNNE and Bruce), 
T., 756; P., 1898, 168. 

p-Azoxyanisoil, crystalline-liquid con- 
dition of (ScHENCK), A., li, 286. 
viscosity of (SCHENCK), A., ii, 563. 
Azoxybenzene, formation of (Bam- 
BERGER and Lacutrt), A., i, 521. 
from -phenylhydroxylamine and 
mercury acetamide (ForsTER), T., 
786; P., 1898, 168. 
Azoxybenzene, m-dibrom-, p-dibrom-, 
and p-dichlor- (BAMBERGER and 
RENAULD), A., i, 20. 
p-dibrom- (von PEcHMANN) A., i, 188. 
hexabrom-(VoN PecHMANNand NOLD), 
A., i, 311. 
trichlor- (HENTSCHEL), A., i, 130. 

m- and p-Azoxybenzoic acids, preparation 
> ae their salts (ELuiott), T., 146, 
147. 

m-Azoxydimethylaniline, hydrochloride, 
von sulphate, oxalate, platino- 
chloride, picrate, ferrocyanide, meth- 
iodide aac Ta and FouRNEAUX), 


A., i, 188, 
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p-Azoxyphenetoil, crystalline-liquid con- 
dition of (ScHENCK), A., ii, 286. 

o-Azoxytoluene (MIcHAELIs and PETOD), 
A., i, 482. 

m- and p-Azoxytoluenes (BAMBERGER 
and RENAULD), A., i, 20 


Bacillus coli communis, presence of, in 
dung, and symbiosis with B. denitri- 
Jjieans I. (KUNNEMANN), A., ii, 444. 

fluorescens liquefaciens, presence of, 
in soils (KUNNEMANN), A., ii, 445. 
of ‘‘sleeping-sickness,” formation of 
mucoid substance by (LEPIERRE), 
A., i, 612. 
pyocyaneus, presence of, in 
(KUNNEMANN), A., ii, 445. 
formation of a mucoid substance 
by (CHARRIN and DesGREz), A., 
i, 504. 
ranicidus, chemical composition, 
colour reactions, and action of, on 
rabbits (GALEOTTI), A., ii, 444. 
tartricus, discovery, and properties of 
(GRIMBERT and FicqvEr), A.,ii, 443. 

Bacteria, composition of (MARSCHALL), 

A., li, 178. 

action of salts on (STuTzER and 
HARTLEB). A., ii, 622. 

production of acid by (Hanwa), A., 
ii, 621. 

nitrifying (WINOGRADSKY), A., ii, 621 ; 
See also Agricultural Chemistry. 

Bacterium aceti Hansen and B. aceti 
Brown, action of, on mannitol 
(SreFert), A., ii, 399. 

denitrificans agilis, evolution of nitro- 
gen gas caused by (AMPOLA and 
GaARINO), A., ii, 177. 
denitrificans I, and IJ., presence of, in 
dung (KUNNEMANN), A., ii, 444; 
(PFEIFFER and LEMMERMANN), A., 
ii, 445. 
denitrificans I1I., presence of, in soils 
(KiNNEMANN), A., ii, 444 
dentrificans V. and VI., isolation of 
(AMPOLA and ULPIANI), A., ii, 622. 
fluorescent, formation of mucin by a 
(LEPIERRE), A., i, 612. 
Pasteurianum and B. Kiitzingianwm, 
action of, on various alcohols, 
sugars, and fatty acids (SIEFERT), 
A., ii, 399. 
the sorbose, action of, on ethylenic 
glycol, xylitol, dulcitol, glycerol, 
sorbitol, mannitol, erythritol, 
arabitol, volemitol and perseitol 
(BERTRAND), A., i, 550. 
oxidation of glycerol by( BERTRAND), 
A., i, 556. 
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Balance Sheet of the Chemical Society, 
March 25th, 1898, T., 1044; of the 
Research Fund, March 25th, 1898, 
T., 1046. 

Banana. See Agricultural Chemistry. 

W-Baptigenin, formation and properties 
of, andits acetyl derivative (GoRTER), 
A., i, 89. 

Baptigenitin, formation of, from y-bap- 
tigenin (GorTER), A., i, 39. 

Baptisia tinctoria, R. Br., constituents 
of the root of (GorTER), A., i, 39. 

y-Baptisin, preparation and properties 
of (GorTER), A., i, 39. 

Barbaloin and its dibenzoyl and di- 

acetyl derivatives (LEGER), A., 
i, 445. 
production of emodin from, by oxid- 
ation and its conversion into 
alonigrin (TscHIRCH and PEDER- 
SEN), A., i, 599. 
isomeride of (LEGER), A., i, 445. 
Barbatic acid, presence of, in Usnea 
longissima (Ach.), (ZoprF), A., 
i, 89. 
presence of, in Usnea longissima, U. 
barbata, U. ceratina, and its metal- 
lic and ethylic salts (Hxssx), A., 
ii, 531. 
Barbatin, presence of, in Usnea ceratina 
(Ach.), (HESSE), A., i, 582. 

Barium amalgam (KeErp), A., ii, 517. 
salts dissolved in liquid ammonia, 
electrolysis of (Capy), A., ii, 204. 
hyperborate (MELIKOFF and Pissar- 

JEWSKY), A., ii, 374. 

boride (MoIssAN and WILLIAMs), 
A., Gai, 

carbide, dissociation of (Gin and 
LELEvX), A., ii, 511. 

chloride, transference ratios of (BEIN), 


A., ii, 553. 
temperatures of maximum density 
of aqueous solutions of \pE 


Copper), A., ii, 62. 
allotropic forms of (NIcoL), A., 
ii, 369. 
cadmium chlorides, crystallography 
and solubility of (RimBaoH), A., 
ii, 158 
nitrate, heat of solution and dilution 
of (STACKELBERG), A., ii, 498. 
vapour pressure of a saturated solu- 
tion of (LEscaurR), A., ii, 109. 
nitride (DENNIS and BENEDICT), A 
ii, 426. 
cobalt nitrites (RoSENHEIM and Kop- 
PEL), A., ii, 480. 
hyponitrite (KIRSCHNER), A., ii, 373. 
peroxide, action of reducing agents on 
(FRENZEL, Fritz, and Meyer), 
A., ii, 69. 
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Barium sulphate, reduction of, to sul- 
hide (HEMPEL), A., ii, 184. 

sulphide (MouRton), A., ii, 376. 

peroxide hypertitanate (MELIKOFF and 
PIssARJEWSKY), A., ii, 375. 

thioantimonites (PouGEt), A., ii, 579. 

copper thiosulphate (RosENHEIM and 
STEINHAUSER), A., ii, 585. 

peruranates (MELIKOFF and PIssAR- 
JEWSKY), A., ii, 165. 
pervanadate (SCHEUER), A., ii, 340. 
Barium organic compounds :— 

Barium, double ferrocyanides of, with 
potassium and cesium (Hower and 
CAMPBELL), A., i, 615. 

ruthenocyanide (Hows), A., i, 2. 

double ruthenocyanides of, with 
potassium and cesium (Howe and 
CAMPBELL), A., i, 615. 

Barium, detection and separation of:— 
detection of, spectroscopically (DE 
GRAMONT), A., ii, 636. 

separation of strontium and calcium 

from (Rawson), A., ii, 190. 
Barium-heulandite from Sardinia (Lovi- 

sATO), A., ii, 609. 

Barley. See Agricultural Chemistry. 
Barytes in an igneous rock from Madras 
(HoLuanp), A., ii, 234. 

nodules in wood from Kansas (KNERR), 
A., ii, 386. 

Basalt from NewSouth Wales (CURRAN), 
A., ii, 79. 

from the volcano Osorne, 
(Bruuns), A., ii, 235. 

analcite-, from Colorado (Cross), A., 
ii, 170. 

hornblende-, from Mitlechtern 
(KrAAtTZ-KoscHuav), A., ii, 170. 

Base, C;H,,N and C,)H,,N,, from nitroso- 
piperidine (AHRENS), A., i, 686. 

CyH,N4O0,Cl, derived indirectly from 
diazomethane and picryl chloride, 
and its acetyl derivative (HEINKE), 
A., i, 413, 

CyH,,N O,, from reduction of triacetone- 
hydroxylamine, and its aurochloride 
(HARRIES and LEHMANN), A., i, 123. 

CyoHioN4O,4, derived indirectly from 
1:3:5-trinitrobenzene and diazo- 
methane (HEINKE), A., i, 413. 

C,5HoN q, from the reduction of o-nitro- 
dibenzyl-a-carboxylic acid; its 
salts, acetyl and nitro-derivatives 
(GABRIEL and EsoHENBACH), A., 
i, 199. 

C,gHo2N,0.,, obtained from p-anisidine 
by action of formaldehyde, and the 
hydrochlorides (GoLDSCHMIDT), A., 
i, 184. 

CygH,sN,, from Bismarck-brown 
(TAUBER and WALDER), A., i, 23. 


INDEX OF 


Chili 
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Base, (,,H..N.O,, obtained from 
p-phenetidine by action of form- 
aldehyde, and its salts (GoLpD- 
scumipt), A., i, 184. 

CigHaN,O,, from condensation of 
hydrocotarnine with m-nitrobenz- 
aldehyde, and its salts (KERSTEN), 
A,, i, 702. 

C..H, N, and C. H,sN,, from B-naph- 
thylamine and formaldehyde (Mor- 
GAN), T., 550, 553; P., 1898, 132. 

Cs,H,,N,0,, from condensation of 
hydrocotarnine with benzaldehyde, 
and its platinochloride (KERsTEN), 
A., i, 702. 

Cs,H3,N,0,, from condensation of 

ipefonal with hydrocotarnine, and 
“9 platinochloride (KERSTEN), A., 
i, 703. 

CygHggN,O,, from condensation of 
hydrocotarnine with cinnamalde- 
hyde, and its platinochloride (Kzr- 
STEN), A., i, 703. 

Basic 8 See Slag, basic, also Agri- 
cultural Chemistry. 

Bauxite from Arkansas (BRANNER), A., 

ii, 168. 

from §8. France (BouRGEREL), A., 
ii, 524. 

analysis of (PHILLIPS and Hancock), 
A., ii, 487. 

Bean. See Agricultural Chemistry. 

Bearing metal alloys, analysis of (CaR- 
RIGUES), A., ii, 312. 

Bebeerine (Bebirine), constitution of 
(Herzic and Meyer), A., i, 53. 

Beer and wort, relation of dry matter to 

the specific gravity of (R11pER), A., 
ii, 463. 

detection of picric acid in (RuPEAU), 
A., ii, 412. 

estimation of the acidity of (Orr), A., 
ii, 464. 

estimation of dry matter in (R1IBER), 
A., ii, 463. 

estimation of added alkali in (SPAETH), 
A., ii, 407. 

Beeswax. See Wax. 

Beetroot juice, a resinous substance ob- 
tained from (von LippMANN), A., 
i, 377. 

Beet-roots. See Agricultural Chemistry. 

Behenic acid, preparation of (FILETI), A., 
i, 236, 237 


a-bromo-, and its ethlyic salt ; a-cyano- 
(Fret), A., i, 237. 
Benzaldehyde, formation of (CoHEN and 


CALVERT), 
10. 

action of silent electric discharge on, 
in presence of nitrogen (BERTHE- 
LoT), A., i, 554. 


T., 164; P., 1898, 


INDEX OF SUBJECTS. 


Benzaldehyde, action of acetic acid and 
acetic anhydride, of caustic alkali, 
and of hydrogen peroxide on (NEF), 
A., i, 109, 110. 

and "its nitro-derivatives, action of 
ethylic or methylic alcohol on, in 


presence of hydrogen chloride 
(FiscHER and GIEBE), A., 
i, 168. 


condensation of, with acetonedicarb- 
oxylic acid (PETRENKO-KRIT- 
SCHENKO and PLOTNIKOFF), A., 
i, 142. 

condensation of, with hydrocotarnine 
(Kersten), A., i, 702. 

condensation of, with 
(MicHAEL), A., i, 529. 

condensation of, with  tropinone 
(WILLSTATTER), A., i, 164. 

conversion of, into benzoin, and into 
hydrobenzamide (NzF), A., i, 111, 
112. 

detection of (MELZER), A., ii, 650. 

Benzaldehyde, m-chloro-, condensation 

of, with acetonedicarboxylic acid 
(PETRENKO-KRITSCHENKO), A., 
i, 529. 

dichloro-, condensation products of, 
with phenol, o-cresol, and resorcinol 
(GNEHM and Sonus), A., i, 313. 

2:5-dichlorothio- (GNEHM and 
Scute), A., i, 312. 

o-nitro-, action of ethylic acetoacetate 
on (KNOEVENAGEL), A., i, 406. 

m- and p-nitro-, condensation of, with 
acetonedicarboxylic acid (PETREN- 
KO-KRITSCHENKO), A., i, 529. 

m-nitro, condensation of, with hydro- 
cotarnine (KERSTEN), A., i, 702. 

dinitramino- (WALTHER and BRET- 
SCHNEIDER), A., i, 581. 
Benzaldehydebromotolylhydrazone 


phenol 


(Hewitt and Pops), T., 178; P., 
1898, 7. 
Benzaldehyde-diethylacetal and _ -di- 


methylacetal, m- nitro- (CLAISEN), A 
i, 421. 
Benzaldehyde-ethylacetal 
A,, i, 421 
Benzaldehyde-o-sulphonic acid and its 
phenylhydrazone, and sodium salt 
(GNEHM and ScHULE), A., i, 313. 
semicarbazide (HERZ and BENTLEY), 


(CLAISEN), 


P., 1898, 125. 
om its sodium salt and 
henylhydrazone (HERZ and 


Seca, P., 1898, 125. 


—— p-amino- (WALTHER and | 


Kavuson), A., i, 25. 
Benzaldoxime-o-sulphonic acid, ae 
re (GNEHM and Sout), A 
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Benzamide, action of bromine on 
(FREUNDLER), A., i, 563. 
and m-nitro-, action of nitric acid on 
(TAVERNE), A., i, 588. 
action of silicon tetrachloride on 
(Haro3p), A., ii, 509. 
Benzamide, m-nitro-, preparation of 
(TAVERNE), A., i, 658, 
Benzamidine, p- -nitro-, and its salts (Pin- 
NER and GRADENWITZ), A., i, 95. 


| Benzamidoacetic acid. See Hippuric 


acid. 
Benzamidobenzylidenephenylhydrazone 
(WALTHER and Kavson), A., 
i, 25. 


o-Benzamidocinnamic acid, lactimide 
obtained from, by action of ammonia 
(ERLENMEYER), A., i, 197. 

Benzamidocyclohexane (benzohexamethyl- 
enamide) (SCHARVIN), A., i, 129. 

a-Benzamido-p-hydroxycinnamic acid 
ag cape and Hatsgy), A., i, 
197. 

Benzamidomenthone (KoNOWALOFF and 
TsCHEWSKY), A., i, 530. 

Te a ee (Pin- 
Now and Koon), A., i, 133. 

0- ‘Benzamidomethylphenylacetaldehyde 
(Maas and WOoLFFENSTEIN), A., i, 
44, 

o-Benzamido-8-naphthyl-p-nitraniline 
(MutTTE.eEr), A., i, 412, 

o-Benzamidophenyl-p-nitraniline (MutT- 
TELET), A., i, 412, 

Benzamidophenylic ethylic carbonate 
(Ransom), A., i, 415. 

Benzamidotetramethyl-m-phenylene- 
diamine, — its picrate (PINNOW and 
WEGNER), A., i, 184. 

o-Benzamido-o- “and og -tolyl-p- -nitranil- 
ines (MUTTELET), A., i, 412. 

Benzaminesulphonic acid, and its salts 


(Sonon), A., i, 429. 
Benzanilide, o-amino- and_ o-1fitro- 
(Pictret and Gonser), A., i, 218. 


p-Benzanilide carbonate and ethylic car- 
bonate (Merck), A., i, 249. 

Benzanilidimidochloride, behaviour of, 
towards 8-benzylhydroxylamine, and its 
p-chloro- and o-nitro-derivatives (LEY), 


A., i, 252. 
Benzanilidosulphonic acid and its salts 
(Sonon), A., i, 429. 
Benzanilidoisotriazoxole (BOESEKEN), 
A., i, 697. 


Benzene, presence of, in American petrol- 
ran (Younes), T., 914; P., 1898, 
175 

from phenylhydrazine and mercury 
acetamide (ForstER), T., 791; P. 
1898, 168. 

structure of (VAUBEL), A., i, 129. 
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Benzene theory (KEKULE LECTURE), 
T., 182; P., 1897, 236. 

absorption spectrum of (HARTLEY and 
Dossiz), T., 695; P, 1898, 42. 

dielectric constants of mixtures of 
ethylic ether, nitrobenzene, and alco- 
hols with (PHILIP), A., ii, 9. 

boiling points of, at 710—780 mm. 
(Fucus), A., ii, 556. 

specific gravities and boiling points of 
mixtures of n-hexane and (JACK- 
son and Youne), T., 922; P., 
1898, 176. 

decomposition of, by heat (HABER 
and OECHELHAUSER), A., i, 218. 

mutual solubility of acetic acid and 
(AIGNAN and DueaAs), A., ii, 62. 

equilibrium in systems containing 
B-naphthol, picric acid and (Kurt- 
LOFF), A., ii, 112. 

solid solutions of, in phenol (BruN1), 
A., ii, 561. 

action of bromine on (CoLLIE and 
Frys), T., 241; P., 1898, 53. 

derivatives, absorption spectra of 
(Sprine), A., ii, 201. 

hexabromide, preparation of, reduc- 
tion of, action of alcoholic soda 
on (MatrHews), T., 244; P., 
1898, 52. 

hexachlorides, space formule for 

(MATTHEWS), P., 1897, 232. 
Kekulé’s benzene formula and (Lap- 
wort), P., 1897, 233. 

vapour, separation of ethylene from 

(HARBECK and Lungp), A., ii, 198. 
Benzene, bromo-, boiling points of, at 

710—780 mm. (Fucus), A., 
ii, 556. 

and ethylic bromopropylic ether, 
action of sodium on (TozIER and 
Noyes), A., i, 60. 

action of chlorine on (MATTHEWs), 
T., 244; P., 1898, 52. 

o-, m-, and p-dibromo-, physical proper- 
ties of (DopBIE and MarspEn), T., 
255. 

p-dibromo- (MATTHEWS) T., 244; 

P., 1898, 52. 

freezing points of mixtures of m- and 
p-chloronitrobenzenes with (PAW- 
LEWSKI), A., ii, 107. 

1:2:4-tribromo- (MatrHews), T., 
245; P., 1898, 52. 

pentabromo- and perbromo- (CLAUS 
and WALLBAUM), A., i, 18. 

1:3:5-tribromo-2-iodo-, and its di- 
chloride (McCrar), T., 692; P 
1898, 166. 

1:3; 5-tribromo-2-iodoso-, and its 
diacetate (McCrak), T., 693; P., 
1898, 166. 
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SUBJECTS. 


Benzene, 1:3:5-tribromo- 2-iodoxy- 


(McCraz), T., 693; P., 1898, 166. 
o-bromonitro- (DoBBIE and Maks- 
DEN), T., 254. 

0-, m-, and p-bromonitro-, velocity con- 
stants of reaction of dipropylamine 
with (MENSCHUTKIN), A., 1, 186. 

1:2:4-tribromo-6-nitro-, 1:2: 6-tri- 
bromo-4-nitro-, and 1: 2:3 : 4-tetra- 
bromo-6-nitro- (CLAUS and WALL- 
BAUM), A., i, 18. 

o-bromonitroso- (BAMBERGER, Bis- 
DoRF, and SAND), A., i, 522. 

2 : 4: 6-tribromo-1-nitroso- (VON PECH- 
MANN and No pb), A., i, 310. 

chloro-, boiling points of, at 710—780 
mm. (Fucus), A., ii, 556. 

o-, m-, and p-dichloro-, physical pro- 
perties of (DoBBIE and MARSDEN), 
T., 255. 

p-dichloro-,1: 2 :4-trichloro-,1; 2:4 :5- 
tetrachloro- pentachloro-, hexa- 
chloro-, and 1: 4-chlorobromo- 
(THomas), A., i, 641. 

1:2:4-trichloro-, formation of, from 
benzene hexachlorides (MATTHEWS), 
P., 1897, 233. 

1:3:5-trichloro- (HANTzscH,SCHLEISs- 
SING and JAGER), A., i, 20. 

1:2:4:5-tetrachloro- (PERATONER 
and Virati), A., i, 642. 

o-chlorobromo- (DoBBIE and MaArs- 
DEN), T., 254; P., 1898, 41. 

1:3:5-chlorodibrom-, and 1:38:5- 
dichlorobrom-(HANtTzsCH, SCHLEIS- 
SING, and JAGER), A., i, 20. 

p-chloriodo-(KEPPLER), A., i, 467. 

1:2: 4-chlorodiiodo-, 1:2:4:6- 
chlorofriiodo-, and 1:2:4:(?)- 
chlorodiiodonitro- (IsTRATI), A., 
i, 244. 

trichloriodo- (HANTzscH, SCHLEISs- 
ING, and JAGER), A:, i, 20. 

iodo-, formation of (IsTRamTi), A., 
i, 244. 

nitro-, dielectric constant and con- 

ductivity of, at low temperatures 
(FLEMING and Dewan), A., ii, 9. 

dielectric constants of mixtures of 
benzene and (PHILIP), A., ii, 9. 

electrolytic reduction of (L6s), A., 
i, 14 

nitroso-, constitution and refraction 

of (Brian), A., ii, 417. 

from 8-phenylhydroxylamine and 
mercuryacetamide  (FoRSTER), 
P., 786; P., 1898, 168. 

behaviour of, towards diazomethane 
(von PECHMANN), A., i, 75. 

action of, on substituted derivatives 
of hydroxylamine (BAMBERGER 
and RENAULD), A., i, 20, 
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Benzeneazo-m-aminobenzeneazo-7- 
phenylenediamine, m-amino- (EIER- 
MANN), A., i, 250. 

Benzeneazo-m-benzoic acid, p-amino- 
(Lop), A., i, 655. 

Benzeneazo-y-cumene (MICHAELIS and 
Petou), A., i, 432. 

Benzeneazohydroxybenzylamide, 
p-nitro- (BAMBERGER and RENAULD), 
A., i, 21. 

3-Benzeneazo-2-hydroxynaphthaquin- 
one, ammonium derivative, oxime and 
o- and p-nitro-derivatives (K EHRMANN 
and GOLDENBERG), A., i, 34. 

Benzeneazo-a-naphthalene (MICHAELIS 
and Prrov), A., i, 432. 

Benzeneazophenol, o- and p-bromo-, 

and their hydrochlorides, and acety], 
benzoyl, and benzenesulphonic deri- 
vatives (HEwittT, Moorg, 
Pitt), A., ii, 653. 

m-nitro- and p-nitro-, and their hydro- 


chlorides (HEwirr, Moor, and 
Pitt), A., i, 654. 
Benzeneazo-m-phenylenediamine. See 


Chrysoidine. 
m-amino-, diacetyl derivative (E1ER- 
MANN), A., i, 250. 

Benzeneazo-ar-tetrahydronaphthylic 
ethylic ether, reduction of (JAcoBsoN 
and TURNBULL), A., i, 441. 

Benzeneazotetramethyldiaminobenz- 
idine (NOELTING and FouRNEAUX), 
A, , 158: 

Benzeneazo-o-, m-, and p-toluenes and 
m-xylene (MICHAELIS and PETov), 
A., 1, 482. 

Benzenediazocarbamide, 
(HanrzscH and DANZIGER), 
i, 7%. 

Benzenediazocarbamide-benzenesul- 
phinic acid, y-bromo- (HANTzSCH and 
GLUGAUER), A., i, 78. 

Benzenediazocarboxylic acid, dibromo-, 
potassium salt (HANTzscH and Dan- 
ZIGER), A., i, 77. 

Benzenediazocyanide,  s1/n-m-bromo-, 
anti- and syn-o-bromo-, -p-bromo-, 
-2:4-dibromo-, -2:6-dibromo-, -3 : 4- 
dibromo-, -3 : 5-dibromo-, -2 : 4 : 6-tri- 
bromo-, -dichloro-, -2 : 4 : 5-trichloro-, 
-p-iodo- and -2:4-diiodo-, and syn- 
2:4:6-trichloro- (HANTzscH and 
DANZIGER), A., i, 77. 

Benzenediazoic acid, constitution and 
refraction of (BRUHL), A., ii, 418. 

Benzene-anti-diazoimidocyanide, 
p-bromo- (HANYzscH), A., i, 365. 

Benzenediazonium. See Diazonium. 


2 : 4-dibromo- 
A., 


Benzenediazosulphone, from p-bromo- 
and p-nitro-diazoaminobenzene 
(Hanrzsen), A., i, 365. 


and | 
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Benzenediazoxide, 4-bromo-2-nitro- 
(MELDOLA and STREATFEILD), T., 688. 

Benzenesulphacetanilide (WHEELER, 
SmitH, and WARREN), A., i, 88. 

Benzenesulphinie acid, behaviour of, 

towards azo- and diazo-compounds 
(HantzscH and GLOGAUER), A., 
i, 78. 

behaviour of, towards diazo-oxides and 
diazoamido-compounds (HANTZSCH), 
A., i, 865 

Benzenesulpho-benzanilide, -benzo- 
a- and 8-naphthalides, a-and 8-naph- 
thalides and -butyranilide( WHEELER, 
SMITH, and WARREN), A., i, 88. 

Benzenesulphonehydroxamic acid, its 
benzylic ether, and _ nitroso-deriva- 
tive; action of a-benzylhydroxyl- 
amine and of nitrous acid on 
(Hantzscu and Saugr), A., i, 171. 

Benzenesulphonic acid, its salts and 

bromide (Norton), A., i, 666. 

and m-amino- (FRANKLIN), A., 

i, 522, 

o-amino- and p-amino- (BAMBERGER 
and Kunz), A., i, 31. 

p-bromo-, ethylic salt, hydrolysis of 
(KastTLE, MuRRILL, and FRASER), 
A., i, 140. 

o-cyano- (List and STEIN), A., i, 584. 

Benzenesulphopropionanilide (WHEEL- 
ER, SMITH, and WARREN), A., i, 88. 

Benzenetetra-dimetaphosphoric acid, 
barium salt.of (GrRAN), A., i, 408. 

Benzenoid compounds, substitution in 
(LApwortH), T., 454; P., 1897, 247. 

Benzenylaminofumaricesoanhydride- 
carboxylic acid (WoLF), A., i, 696. 

Benzenylanilidoxime, and its behaviour 
towards diazonium salts (Ley), A., 
i, 251, 252. 

Benzenyl-y-chloranilidoxime (Lry), A., 
i, 251. 

Benzenyldioxytetrazotic acid, berfzenyl- 
amidine, potassium, ammonium, hydr- 
azine, aniline, p-toluidine, and phenyl- 
hydrazine salts (LossEN and GRONE- 
BERG), A., i, 79. 

Benzenylhydrazidine, p-nitro-, and its 
picrate ; di-p-nitro-, and its salts 
(PINNER and GRADENWI12), A., i, 95. 

Benzenylhydroxylamidoxime, copper 
derivative (Lry), A., i, 657. 

Benzenyl-o-nitranilidoxime (Lry), A., 
i, 252. 

Benzenyloxytetrazotic acid, calcium, 
sodium, cobalt, copper, methylic, 
ethylic, nitromethylic, aminomethylic 
salts (LossEN and Fucus), A., i, 83. 

Benzenyltetrazotic acid, its bromo- and 
nitro-derivatives and their salts( LossEN 
and Starivs), A., i, 85. 


o- 
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Benzhydrol (diphenylcarbinol), acetate of 
(NEF), A., i, 105. 
ether (GARDEUR), A., i, 437. 
constitution of, action of heat on, 
action of acetic and sulphuric 
acids, of alcohol and sulphuric 
acid, of sulphuric acid or phos- 
phoricanhydrideand of aluminium 
chloride on (NEF), A., i, 105. 
ethylic ether and its acetate and 
benzoate, action of aluminium 
chloride, phosphoric anhydride or 
sulphuric acid on (NEF), A., i, 106. 
Benzhydroxamic acid, action of nitrous 
acid on (HantzscH and SAUER), 
Ass 1,171. 
nitro- (HOLLEMANN), A., i, 23. 

Benzhydrylamine, formation of, by hy- 
drolysis of the product of the action 
of sesquihydrochloride of hydrogen 
cyanide on benzene (GATTERMANN and 
ScHNITZSPAHN), A., i, 546. 

Benzhydrylformamidine and its hydro- 
chloride and platinochloride (GATTER- 
MANN and ScHNITZSPAHN), A., i, 546. 

Benzidine (p-diaminodiphenyl), fixing of, 

on cotton (Vienon), A., i, 136. 
sulphate, formation of (BAMBERGER 
and Laautt), A., i, 521. 

Benzilic acid (hydroxydiphenylacetic 
acid, diphenylglycollic acid), (NEF),A., 
i, 106. 

Benzil-8-osazone (MinuNNI), A., i, 192. 

Benzimidazole, amino-, and its acetyl 
derivative and salts (GALLINER), A., 
i, 44. 

Benzimido-ether, p-nitro-, and its salts 
(PINNER and GRADENWITZ), A., 
i, 95. 

Benzimido-methylic, -ethylic, -propylic 
and isobutylic ethers (WHEELER, 
WALDEN, and Mercatr), A., i, 185, 
186. 

Benzo-a-acetophenylhydrazide, 
a-o-amino-, benzylidene derivative 
(Rupe and Rogster), A., i, 572. 

Benzo-8-acetophenylhydrazide,  a-0- 
nitro- (RurE and Rosier), A.,i, 572. 

Benzo-8-anisylhydroxylamine (BECK- 
MANN and K6nia@), A., i, 22. 

Benzobenzamidine, constitution of, and 
its salts( WHEELER and WALDEN), A., 
i, 650. 

Benzobenzimido-methylic, -ethylic, 
-propylic, and -sobutylic ethers 
(WHEELER, WALDEN, and METCALF), 
A., i, 185. 

Benzobornylamide (ForstER), T., 393 ; 
P., 1898, 97. 

Benzo-a-carbanilido-8-anisylhydroxyl- 
amine (BECKMANN and KoOonie), A,, 
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i, 22. 


SUBJECTS. 


Benzo-a- and -8-carbanilido-8-dibenzyl- 
and-8-phenyl-hydroxylamines_(BEck- 
MANN and ScHONERMARK), A., i, 22. 

Benzocarbonylamidophenol (RANSOM), 
A., i, 416. 

Benzodiethylacetal( FiscHER and GIEBE), 

A., i, 168. 
8: 6-dichloro-2-nitro- (FiscHER and 
GiEne), A., i, 311. 

Benzodimethylacetal, and its 2:5-di- 
chloro- and 3 :6-dichloro-2-nitro- 
derivatives (FISCHER and GIEBE),A., 
i, 311, 312. 

o- and p-nitro- (FISCHER and GIEBE), 
A., i, 168. 

Benzoethylbenzamidine (WHEELER and 
WALDEN), A., i, 651. 

Benzohexamethylenamide (benzamido- 
cyclohexane) (SCHARVIN), A., i, 129. 

Benzoic acetic peroxide, and its beha- 
viour with nitric acid; m-nitro- 
derivative (NEF), A., i, 109, 110. 

Benzoic acid, decomposition of, by 
electrical oscillations (DE HEmpP- 
TINNE), A., ii, 282. 

heat of solution and of neutralisation 
of, in alcohol (TANATAR and 
KLIMENKO), A., ii, 568. 

critical data and compressibility of 
solutions of, in ether (GILBAULT), 
A., ii, 111. 

molecular association when dissolved 
in benzene and chloroform (HEN- 
DRIXsON), A., ii, 19. 

water and ethylenic cyanide, equili- 
brium between (SCHREINEMAKERS), 
A., ii, 424, 

action of silent electrical discharge on, 
in presence of nitrogen (BER- 
THELOT), A., i, 555, 558. 

action of hydrogen bromide on, in 
presence of ether (FENTON and 
GosTLine), T., 555. 

Benzoic acid, ammonium and potassium 
salts, heat of solution in alcohol 
(TANATAR and KLIMENKO), A., 
ii, 563. 

cholesterylicsalt, crystalline-liquid con- 
dition of (SCHENCK), A., li, 286. 
viscosity of (ScHENOK), A., ii, 563. 
p-bromophenylic salt of (PERATONER 
and VITALI), A., i, 642. 
sitosterylic salt of (BurtAn), A., i, 72. 
o- and p-tolylic salts (PERATONER and 
Viral), A., i, 641, 642. 
chlorotolylic salt (PERATONER and 
ConDOoRELLI), A., i, 641. 

Benzoic acid, m-amino-, action of potash 
and chloroform on (E.utott), T., 
145. 

bromo-, 


chloro-, iodo-, and nitro- 
etherification of (KELLAS), A., i, 86. 
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Benzoic acid, 2: 4:6-tribromo-, action | 
of diazomethane on (voN PEcH- | 
MANN), A., i, 314. 

action of methylic alcohol 
(WEGSCHEIDER), A., i, 239. 

2:5-dichloro-, and its dichloro-p- 
naphthylic salt (CuRATOLO), A., 
i, 575. 

iodonitro-, methylic salt (REVERDIN), 
A., i, 181 

o-nitro-, action of potash and chloro- 
form on (Exuiorr), T., 147; P., 
1898, 10. 

o- and m-nitro-, methylic 
(TAVERNE), A., i, 525, 526. 
4-nitro-2-amino-, and its salts | 

(WHEELER and BArngs), A., i, 368. | 

Benzoic acids, mono-substituted, etheri- 
fication of (MryEr), A., i, 86. 

Benzoic cyanide, preparation 
(CLAISEN), A., i, 4238. 

o-Benzoicsulphinide (List and STEIN), | 

A., i, 584. 
See also ‘‘ Saccharin.” 

Benzoin, action of heat on (ENGLER and 

Grimm), A., i, 175. 

action of silent electric discharge on, 
in presence of nitrogen (BER- 
THELOT), A., i, 554. 

Benzo-methylamideand -dimethylamide, 
action of nitric acid on (TAVERNE), 
A., i, 588. 

Benzomethylanilide, 0-amino-, 
o-nitro- (PicreT and GonsErT), 
i, 214. 

Benzo-di-8-naphtholacetal, 2 :5-dichloro- 
(GNEHM and Scns), A., i, 312. 

Benzonitrile, elevation of the boiling 

point of, by dissolved substances 
(WERNER), A., ii, 214. 
2:3:4:5-tetrabromo-, 2:3:4:6- 
tetrabromo- and tetrachloro- (CLAUS 
and WALLBAUM), A., i, 18. 

Benzoneobornylamide (Forster), 
395; P., 1898, 97. 

Benzophenone, isomeric 

(ScHAumM), A., ii, 212. 
crystallisation of supercooled (ScHAUM), 
A., ii, 369. 
sulphonation of (LAPworRTH), T., 404 ; 
P., 1898, 112. 


on 


salts 


of | 


and 
A., 


Ady 


forms of | 


hexachloride, preparation of, action of | 


alcoholic potash on, nitration of, 
action of fuming sulphuric acid on 
(MatTHEws), T., 426, 429; P., 
1898, 97. 

Benzophenone, 2:5-chloronitro- (ULL- 
MANN and MALLETT), A., i, 594. 

trichloro-m-nitro- (MATTHEWS), 

430 ; P., 1898, 97. 


5 : 2-nitramino- (ULLMANN and MAt- | 


LETT), A., i, 594. 


| Benzoylacetone, 
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Benzophenone-3 : 3’(or 8 : 4’)-disulphonic 
chloride, amide and ae (Lap- 
worth), T., 405, 406 ; P., 1898, 112. 

Benzophenonesulphonic acid, hexa- 
chloride (MATTHEWS), T., 4381; P., 
1898, 97. 

Benzophenylacetimidoethylic ether 
(WHEELER, WALDEN, and METOALF), 
A., i, 186. 

Benzophenylbenzamidine (WHEELER and 
WALDEN), A., i, 651. 

Benzophenylhydrazide, a-o-amino-, plati- 
nochloride, dibenzylidene- and — di- 
acetyl-derivatives (RuPE andRoESLER), 
A., 1, 572. 

a-Benzo-8-phenylhydroxylamide (BEck- 
MANN and ScHONERMARR), A., i, 22. 

Benzophenylsemicarbazide, isomeric 
forms of (YouNG and ANNABLE), P., 
1897, 199. 


| Benzo-m-nitrophenylsemicarbazide 


(Youne and SrocKWELL), T., 872; 
P. 1898, 74. 
Benzopropylamide, y-iodo- (FRANKEL), 
ng ky OOS 
Benzosemicarbazide 
CLEVE), A., i, 335. 
Benzoquinone. See Quinone. 
Benzo-o- and p-toluido-o-sulphonic acid 
(Sonon), A., i, 429. 
Benzo-p-tolyltrimethylenediamide. 
p-Toluidopropylbenzamide. 
Benzoylacethydroxamic acid, benzoate of, 
and action of potash on (JONES), A., i, 
173. 
Benzoylacetic acid (LEIGHTON), A., 
i, 255 


(WipMAN = and 


See 


action of benzylidene- 
on, either alone or in 
presence of sodium 
(ScuiFr), A., i, 356. 
diphenylhydrazone of (HAntTzscH 
and HorNnBosTEL) A., i, 195. 
action of heat on 
(ENGLER and Grimm), A,, i, 175. 
isonitramino- (TRAUBE), A., i, 351. 


ethylic ‘salt, 
aniline 


ethoxide 


| Benzoylaloresinotannol (TscHIRCcH and 


PEDERSEN), A., i, 599. 


| a-Benzoyl-8-benzacetohydroxylamine, 


and action of alcoholic potash on 

(JonEs), A., i, 173. 
Benzoylbenzhydroxamic acid, p-nitro- 

(HoLLEMANN), A., i, 2 


_ 1'-Benzoylbenzoparoxazine (WHEELER 


and Barngs), A., i, 694. 


| Benzoylbenzylamide (BoxkSEKEN), A., 


i, 697. 


| Benzoylbenzylisctriazoxole (BoxEs- 
T., 
| Benzoyl-o- and 


KEN), A., 1, 697 
-p-bromobenzeneazo- 
phenol (Hewitt, Moore, and Pir), 
A., i, 653. 
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Benzoyl bromotolueneazo-a-naphthol 
Hrwitr and STEvENsoN), A., 
i., 569. 

Benzoyl bromotolueneazophenol 
(Hewitt and Stevenson), A., i, 569. 

Benzoylisobutylisotriazoxole (BoxsE- 
KEN), A., i, 697. 

y-Benzoylbutyric acid, formation of 
(FicHTER and BAvER), A., i, 662. 

1am aaa (Lowry), T., 
99. 


Benzoylisocedrol (Rousset), A., i, 595. 
Benzoylchrysocetraric acid (HEssE), 
A., i, 585. 
p-Benzoylcumene and Benzoyl-y-cu- 
mene (KiAGEs and ALLENDORFF), 
A., i, 434. 
Benzoyldehydrophenylbenzylidene- 
hydrazone, and an isomeride (MIN- 
UNNI), A., i, 191. 
Benzoyldimethyl-8-naphthol (WEDE- 
KIND), A., i, 593. 
Benzoyldimethyloxazolidine (OESTER- 
REICH), A., i, 45. 
Benzoyldiphenyl-a-oxybutyrolactone, 
(ERLENMEYER and Lux), A., i, 668. 
8-Benzoyl-1 : 2-diphenyldiketodihydro- 
pyrroline, and its oxime (Scurrr and 
GIGLI), A., i, 490. 
Benzoyldiphenylmethane. 
phenylethanone. 
p-Benzoyldiphenylsulphone, and its 
oxime and phenylhydrazone(N EWELL), 
A., i, 480. 
Benzoylformaldehydetrihydroxyfiuor- 
onedicarboxylic acid (MéHLAU and 
Kautz), A., i, 261. 
Benzoylformaldoxime . (DuUNSTAN 
Bossi), T., 358 ; P., 1894, 57. 
Benzoylformhydroxamic benzoate, and 
action of alkalis on (JonzEs), A., 
i, 174. 
Benzoylglutaric acid, ethylic 
(FicHTER and BAvER), A., i, 662. 
Benzoylhamamelitannin (GRiUTTNER), 
A., i, 598. 
w-Benzoylheptoic acid A., 


See Tri- 


and 


salt 


(frarx), 

Benzoylhydrocotoin (PotiAk), A.,i, 304. 

Benzoylketobenzomorpholine (WHEELER 
and Barngs), A., i, 694. 

Benzoyllactanilide (LAMBLING), 
i, 589 

<i (BourcEt), A., 
1, 

Benzoylmethylcyclo-A°-hexenone-3 
(BEHAL), A., i, 403. 

Benzoylmethylnaphthamorpholine 
(STOERMER and FRANKE), A., i, 452. 

Benzoylmethyltetrahydrophthalazine 
(GaBRIEL and EscHENBACH), A., 
i, 212. 


A., 
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Benzoylmorpholine (KNorR), A., i, 602. 
8-Benzoylisonicotinic acid, and its salts 
(Frrunp), A., i, 43. 
Benzoyl-p-nitrobenzhydroxamic 
(HoLLEMANN), A., i, 23. 
Benzoyl-m-nitrodiphenyloxytriazole 
(Youne and SrocKweE.t), T., 378 ; 
P., 1898, 74. 
Benzoyloxyacetylquinol (KLINGER and 
KOLVENBACH), A., i, 467. 
p-Benzoyloxybenzenesulphonic chloride 
and amide (SCHREINEMAKERS), A., 
i, 321. : 
Benzoyloxybromotriacetonamine 
(PAavLy), A., i, 382. 
Benzoyloxychloroguaiacol (PERATONER 
and ORTOLEVA), A., i, 643. 
4-Benzoyloxy-trans-2 : 2 : 6-trimethyl- 
piperidine, behaviour of, in the organ- 
ism (ViNncI), A., ii, 86. 
Benzoyl o- and p-phenetoilazophenols 
(Hewitt, Moorr, and Pitt), A., 
i, 654. 
Benzoylphenylbenzyl-a-oxybutyro- 
lactone (ERLENMEYER and Lux), A., 
i, 668. 
8-Benzoyl-2-phenyl-1-8-naphthyldiketo- 
dihydropyrroline (ScHIFF and GIGLI), 
A., i, 490. 
Benzoylphenyl-8-naphthyloxytriazole 
(Youne and SrockweE.1), T., 371; 
P., 1898, 74. 
Benzoylphenyl-p-tolyloxytriazole 
(Youne and StocKwELL), T., 37.0; P., 
1898, 73. 
Benzoylphenylisotriazoxole (BOESEKEN), 


“? 1, 


acid 


Benzoylphloroglucinol methylic and 
ethylic ethers (PoLLAK), A., i, 304, 
805. 

Benzoylpiperidine, action of potassium 
permanganate on (SALKOWSKI), A., 
1, 404. 

B-Benzoylpropionic acid, methylic and 
ethylic salts, phenylhydrazonehydr- 
azide, and anhydride (KuaEt), A., 
i, 198. 

B-bromo- (FITTIG and GINSBERG), 
A., i, 196. 

Benzoylpyruvic chloralide (ScuiFF), A., 
i, 464. 

Benzoyl-p-rosaniline acetate (BouRCET), 
A., i, 480. 

Benzoylsaporubrin (von Scnv1z), A., 
i, 204 


B-Benzoylisosuccinic acid, electrolytic 
dissociation of (SMITH), A., ii, 285. 
Benzoyltartaric acid, diethylic salt, ro- 
tatory power of (FRANKLAND and 
McCraB), T., 310; P., 1898, 74. 

Benzoyltetramethyldihydroquinoline 
(PiccrININnI), A., i, 691 
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Benzoyl-p-tolylsemicarbazide (YOUNG 
and STockwEL1), T., 369; P., 1898, 
73. 

Benzoyl-p-tolylisotriazoxole 
SEKEN), A., i, 696. 


Benzoyltriacetonehydroxylamine (HAR- | 


RIES and LEHMANN), A., i, 128. 
a-Benzoyltricarballylic acid, ethylic salt 


(RUHEMANN and Brownine), T., 728; | 


P., 1898, 

Benzoyltrimethylacetone, and its bromo- 
derivative (VoRLANDER and KALKow), 
A., i, 29. 

Benzoyltriphenylcearbinol, ¢rinitro- 
(Bourcer), A., i, 480. 
p-Benzoyltriphenylmethane, 
(Bouncer), A., i, 480. 
Benzoyltyrosine, preparation of (ERLEN- 

MEYER and Hatsry), A., i, 197. 

Benzoylurethane (WHFELER, WALDEN, 
and MerTca.F), A., i, 185. 

Benzylacetic acid, methylic salt, dso- 
nitramino-methylic ether(TRAUBE and 
SIELAFF), A., i, 854. 

Benzylacetoacetamide (GUARESCHI), A., 
i, 205. 

Benzylamine, action of the silent electric 
discharge on, in the presence of 
nitrogen (BERTHELOT), A., i, 552. 

velocity constants of action of 


trinitro- 


allylic and methylic bromides on 
(MENSCHUTKIN), A., i, 408. 
carbonate (BIscHOFF), A., i, 183. 
Benzylaminobutyric acid, ethylic salt 
(BiscHoF®), A., i, 183. 


Benzylaminocaffeine (EINHORN and 
BAUMEISTER), A., i, 497. 

Benzylaminocinnamic acid, ethylic salt 
(HanTzscH and HognsosTEL), A., 
i, 195. 

Benzylaminopropionic acid, ethylic salt 
(BiscHoFF), A., i, 183. 

Benzylaminozsovaleric acid,: 
salt of (BIScHOFF), A., i, 183. 

Benzylisobenzaldoxime, formation of 

(HAtssie), A., i, 142. 
p-chloro- (NEUBAUER), A., i, 135. 

Benzylearbamide, solubility of, in ace- 
tone, benzene, ether, and water 
(WALKER and Woop), T., 626; P., 
1898, 158. 

Benzyl-o-chloro- and p-chloro-isobenz- 
aldoxime, and the p-chloro-derivative 
of the latter (NEUBAUER), A.,, 
i, 135. 

Benzylisocinnamaldoxime (NEUBAUER), 
A., i, 134. 

Benzyl-y-cumene (KLAGEs and ALLEN- 
DORFF), A., i, 434. 

Benzylcyanomethylglutaconimide. See 
6-Hydroxy-5-benzyl-4-methy1l-A*®- 
dihydropyridone, 3-cyano-. 


ethylic 


(BoE- | 
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2’-Benzyldihydro/soindole, and its hydro- 
chloride (ScHOLTz), A., i, 305 

1-Benzyl-2-hydroxyethylpiperidine (1- 
benzylpipecolylalkine), and its salts 
(LADENBURG, MEISSNER and THEO- 
por), A., i, 688. 


| a-Benzylhydroxylamine, action of ethylic 


chlorocarbonate and _— benzene- 
sulphonehydroxamic acid on 
(HantzscuH and SAvEr),-A., i, 171. 
action of ethylic formate on 
(ScHROETER), A., i, 624. 
8-Benzylhydroxylamine, preparation of, 
and its gp-chloro-derivative (Nrv- 
BAUER), A., i, 185. 

Benzyl-y-hydroxyisobenzaldoxime 
(NEUBAUER), A., i, 135. 

Benzylic alcohol, formation of (CoHEN 

and CALVERT), T., 164; P., 1898, 
10. 
chloride, and bromide, action of zinc 
dust and of alcoholic potash on 
(NerF), A., i, 106, 107. 
o- and p-nitro-, action of alcoholic 
potash on (NEF), A., i, 107. 
cyanide, action of nitric oxide on 
(TRAUBE), A., i, 351. 
chloro- and bromo-, action of alco- 
holic potash on (NEF), A., i, 107. 
isonitramino- (TRAUBE), A., i, 351. 

Benzylidene diacetate, and action of 
caustic soda and of acids on (NEF), A., 
i, 109. 

Benzylideneacetone. 
ketone. 

Benzylideneacetonoxalic acid, ethylic 
salt of (ScnirF and GiGi), A., i, 490. 

Benzylideneacetophenone-aniline, 
-B-naphthylamine, and -p-toluidine 
(TAMBOR and WILp!I), A., i, 814. 

Benzylidene-y-aminobenzylidenephenyl- 
hydrazone (WALTHER and Kauscn), 
A., i, 25 

Benzylidenediaminocrotononitrile, m- 
nitro- (MonrR), A., i, 26. 

Benzylideneaminoguanidine, 
(WEDEKIND), A., i, 337. 

Benzylideneaminohydantoin 
and Horra), A., i, 236. 

Benzylideneaminonaphthols, p-nitro- 
1:2-,1:4-,and 2:1-(MO6HLAD), A., 
i, 652. 

Benzylidene-5-aminosalicylic acid, 
0-nitro-, m-nitro-, and p-nitro- (M6x- 
LAU), A., i, 653. 

Benzylideneaniline, action of ethylic 

benzoylacetate on (SCHIFF), A., 
i, 356. 

p-amino- (WALTHER and Kauscn),A., 
i, 25. 

Benzylidenecatecholcarbohydrazide 
(ErnnorNand LINDENBERG), A., i, 410. 


See Styryl methyl 


dinitro- 


(TRAUBE 
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Benzylidenecoumaranone (FEUERSTEIN 
and von KosTANEOKI), A., i, 584. 
Benzylidenediacetoacetic acid, 
ethylic salt, tautomeric forms 
(ScurFF), A., i, 356. 
action of ferric chloride on 
(Morrest and Crorts), T., 346 ; 
P., 1898, 65. 
Benzylidenediacetonedicarboxylic acid, 
ethylic salt (ScuIFF), A., i, 425. 
Benzylidenediacetylacetone (ScHIFF), 
A., i, 425. 
Benzylidenedi-y-aminoazobenzene, 
p-amino- (WALTHER and KavuscH), 
A., i, 25. 
Benzylidenediaminocrotononitrile 
(MowpR), A., i, 26. 
Benzylidenedimalonic acid, ethylic salt 
(Avery and Bourton), A., i, 526. 
Benzylidenedimethyl-p-phenylenediam- 
ine, p-amino- (MéHLAD), A., i, 652. 
Benzylidenedicsonitramine, and _ its 
dimethylic and diethylic ethers 
(TRAUBE), A., i, 351. 
Benzylidenedinitrobutylxylyl methyl 
ketone (BAUR-THURGAD), A., i, 524. 
Benzylidenedipropyl ketone (VoR- 
LANDER), A., i, 28. 
a TY gE acid (KICHTER and 
BAvER), A., i, 663. 
Benzylideneindanone, 2-bromo- (KLos- 
SKI and Vv. J.osTANECK]), A., i, 371. 
Benzylidenemalonic acid, ethylic salt 
(AVERY and Bovuron), A., i, 526. 
Benzylidenemethylhydrazine (HARRIES 
and Haga), A., i, 282. 
Benzylidene-a-naphthylamine, 
dichloro- (GNEHM and ScavLz), 
i, 312. 
Benzylidene-8-naphthylaminoaceto- 
acetic acid, ethylic salt, tautomeric 
forms of (ScHIFF), A., i, 424. 
Benzylidenepapaverinium, preparation 
of (CLaus and Kassner), A., i, 215. 
Benzylidenephenylhydrazone, behaviour 
of, with a mixture of acetic an- 
hydride and concentrated sulphuric 
acid (THIELE and PickarD), A 
i, 474. 
p-amino-, and its acetyl and benzoyl 
derivatives (WALTHERand KAvuscH), 
A;, i, 25. 
B- Bensylidenephenylhydrazone (THIELE 
and PicKARD), A., i, 474. 
p-Benzylidenephenylhydrazone-allyl- 
thiocarbamide and _ -thiocarbanil 
(WALTHER and Kavscn), A., i, 25. 
Benzylideneisophorone,m-nitro- (KERP 
and MULLER), A., i, 265. 
Benzylidenepinacolin, and its dibromide 
(VoRLANDER and Katxkow), A., 
i, 28. 


of 


2: 5- 
A., 


INDEX OF SUBJECTS. 


| Benzylidenepinacolinoxime, compound 
of, with hydroxylamine (VORLANDER 
and KALKow), A., i, 28. 

pee ee pen reed (v. Kos- 
TANECKI and Maron), A., i, 373. 

Benzylideneresacetophenone, monethylic 
ether of, and its acetyl derivative and 
dibromide ees and v. Kos- 
TANECK!), A., i, 369. 

Benzylidenetropinic acid, its methylic 
salt, and its salts with acids (WIL- 
STATTER), A , i, 604. 

Benzylidenexylitone(KerrandMi.uer), 
A., i, 266. 

Benzylidenic chloride, 2: 5-dichloro- 
(GNEHM and Scntte), A., i, 313. 

Benzyliminoacetophenone (HANTZSCH 
and HornBosTEL), A., i, 195. 

Benzyliminoanisylphenyl ketone, 
(HaxtzscH and HornsosTet), A., 
i, 195. 

been ye wncme SUE gE (HANTZSCH 
and HoRNBOSTEL), A., i, 195. 

Be enzyliminophenylpropionic acid, 
ethylic salt (HANTzscH and Horn: 
BOSTEL), A., i, 195. 

8’-Benzoylindole-2’-carboxylic 
ethylic salt (WiIsbICENUS 
MUNzESHEIMER), A., i, 299. 

Benzylmalonic acid, electrolytic dis- 
sociation of (SMITH), A., ii, 285. 

Benzyl methyl ketone, action of nitric 
oxide on (TRAUBE), A., i, 351. 

Benzylmethylmalonic acid, electrolytic 
dissociation of (SmiTH), A., ii, 285. 

Benzylmethylnitramine, nitro-, and the 
isomeric oxygen ether (HANTzscH), A 
i, 248. 

Benzylnitramine, p-nitro- (HANTZSCH), 
A., i, 248. 

Benzylisonitramine, nitro-, 
ether of unknown 
(Hantzscw), A., i, 248. 

ne ae 
BAUER), A., i, 135. 

Benzyl-m- nitroisceinnamaldoxime 
(NEUBAUER), A., i, 135. 

Benzylnitromethane, -o-dinitro- 
NER) A., i, 361. 

Benzylnitrosohydroxylamine methylic 
ether, nitro- (HANTzscH), A., i, 248. 

Benzylnitrourethane, p-nitro-, 
(Hantzson), A., i, 248. 

Benzyloxalacetic acid, ethylic salt, 
action of heat, and action of sulphuric 
acid on ; phenylhydrazone of (WIsLI- 
CENUS and MUNZESHEIMER), A., 
i, 299. 

Benzyliscoxazolonecarboxylic acid, 
ethylic salt (Metzner), A., i, 152 

Benzyloxyallythiocarbamide (KsELLIN 


acid, 
and 


methylic 
constitution 


(Nxv- 


(Pos- 


and KUYLENSTJERNA), A., i, 67. 
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Benzyloxymethoxypheny] ethyl ketone 
and its oxime (PoND and BExrs), A., 
i, 646. 


Benzylphenacylacetic acid (Koss), 
A., i, 586. 

Benzylphenol, chloro- (PERATONER and 
Viraut), A., i, 642. 


Benzylphosphinic acid, phenylic salt | 
A., | 


(MICHAELIS 
i, 418. 
1- -Benzylpipecolylalkine. See 1-Benzyl- 
2-hydroxyethylpiperidine. 
Benzylpyruvic acid(y-phenyl-a-ketobuty- 
ric acid), and its salts, amide and 
phenylhydrazone (Firrie and Prr- 
Kow), A., 1, 196. 
hydrazone of (WISLICENUS 
MUNZESHEIMER), A., i, 299. 
Benzyl styryl ketone (GoLDSCHMIEDT 
and KNOpFEr), A., i, 31. 
Benzylsulphonic acid, 0-amino-,o-nitro-, 


and KAEHNE), 


and 


and their salts (MARCKWALD and 
FRAHNE), A., i, 666. 
Benzylsultone, and bromo-, nitro-, and 


amino-derivatives, and salts (MARCK- 
WALD and FRAHNB), A., i, 666. 
Benzyltriazoxole, p-anisoy] derivative 
of (BoESEKEN), A., i, 698. 
Benzylisotriazoxole, p-anisoyl, benzoyl! 
and jp-toluoyl derivatives (BoE- 
SEKEN), A., i, 697. 
Benzylurethane, and its p-nitro-deriva- 
tive (HanTzscn), A., i, 247, 248. 
Beresowite from the Urals (SAMoIL- 


OFF), A., ii, 169. 
Berthierite from Bohemia (HormaANN), 
A., ii, 384. 
from California (TURNER), A., 
ii, 611. 


Bertrandite from Maine (PENFIELD), A 
ii, 123. 

Beryl (emerald) from North Carolina 
(Pratt), A., ii, 607. 

Beryllium, electrolytic preparation of 

(LEBEAD), A., ii, 511. 
valency of (RosENHEIM and Wogs), 
A. 8, 71. 
Beryllium alloys with copper (LEBEAU), 
A., ii, 292. 

Beryllium borocarbide, fluoride, Pat 
fluoride and iodide (Lepeav), A +» li, 
580, 581. 

molybdates (ROSENHFIM and Woes), 
A, ii, 72 

ammonium and potassium sulphites 
(RosENHEIM and Woes), A., ii, 72. 

Beryllium, detection and _ separa- 

tion of :— 
detection of, spectroscopically (DE 
Gramont), A., ii, 636. 
separation of aluminium 
(HAVENS), A., i, 142, 645, 


from 
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Betaine, non-assimilation of, by plants 

(Lu1z), A., ii, 530. 
salts, electrical conductivity of (CaR- 
RARA and Rossi), A.; ii, 278. 

Betorcinol, a decomposition product 
of lichen acids (Hessk), A., i, 378. 

Betorcinolearboxylic acid, methylic 

salt (physcianin, atraric acid, 
ceratophyllin), and its reduc- 
tion products (HEssE),A., i, 534. 

identification of, with ceratophyllin 
(Hesse), A., i, 680. 

Betula lenta, isolation of an enzyme 
(betulase) from bark of (SCHNEEGANS), 
A., i, 286. 

Betula populifolia, reserve materials in 
the wood of (StoRER), A., ii, 401. 

Betulase, isolation of, from birch-bark, 
and properties (SCHNEEGANS), A., 
i, 286. 

Bile, origin of the cholesterol in (Doron 

and Durovrt), A., ii, 36. 
influence of, on pancreatic digestion 
(CHITTENDEN and ALBRO), A., 
ii, 343. 
of ny constituents of (HAMMAR- 
STEN), A., i, 711. 
Bile pigments, occurrence of two new, 
heir eer (DastrE and 
FiorxEsco), A., i, 216. 
detection of ( LEPINoIs), A., ii, 415. 

Bile salts as vaccine for snake-poisoning 
(PHisattx), A., ii, 245. 

Bilianic acid, preparation of, and action 
of bromine on ; trinitro-, its silver 
salt and phenylhydrazone (PREGL), 
A., i, 709. 

its salts and Ng age salt (Beue- 
HEIM), A., 

Bilirubin, isthen of sodium emalgam 
on (Hopkins and Garrop), A.,i, 389. 

Biotite as a contact-metamorphic 
mineral (DALMER), A., ii, 82, 171. 

Bisazoxybenzyl (BAMBERGER*® and 
RENAULD), A., i, 21. 

Bisbenzeneazo-m-phenylenediamine, 
bis-m-amino-, and an _ isomeride 
(ErERMANN), A., i, 250. 

Biscamphanonazine (Oppo), A., i, 147. 

Bisdiazobenzeneanilide, from diazonium 
hydroxide and aniline (HaNTzscH), 
A., i, 307. 

Bis-p-diethylaminobenzylidene-p- 


phenylenediamine hydrochloride 
(M6HLAD), A., i, 652. 
Bisdiketohydrindene, chloro-, di- 


chloro-, and bromo-derivatives ; oxide ; 
potassium ‘salt (GABRIEL and LEv- 


POLD), A., i, 481. 

Bis-p-dimethylaminobenzylidene-p- 
phenylenediamine (M@6uHLAU), A., 
1, 652. 
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Bis-p-ethylamino-m-tolylidene-p- 
phenylenediamine (M6HLAv), A., i, 
652. 

Bismarck-brown(TAUBER and WALDER), 
A., i, 23, 193; (MoHLAU and 
MEYER) A, i, 23. 

Bismuth, molecular weight in the liquid 
state, and heat of evaporation of 
(TRAUBE), /., ii, 469. 

Bismuth alloys with cadmium and zinc 

(HERscHKOWITSCR), A., ii, 583. 
with lead and tin (CHARPyY), 
ii, 583, 584. 

Bismuth salts, isomorphism between the 
salts of the rare earths and of 
(BopMAN), A., ii, 435. 

action of reducing agents on (VANINO 
and TREUBERT), A., ii, 598. 
Bismuth potassium carbonate (Rry- 
NOLDs), T., 265; P., 1898, 54. 
nitrate, hydrolysis of (ANTONY and 
Gicui), A., ii, 598. 
oxide, dielectric constantof, at — 185°, 
when mixed with ice(DEWAR and 
FLEMING), A., ii, 279. 
action of arsenious 
(REICHARD), A., ii, 22. 
behaviour of glycerol to (BULLN- 
HEIMER), A., ii, 262. 
Bismuthous oxides (VANINO 
TREUBERT), A., ii, 435. 
phosphite (GRUTZNER), A., ii, 216. 
sulphide, solubility of (BERNFELD), 
A,, ii, 151 
telluride from New South Wales 
(MINGAYE and Carp), A., ii, 385. 

Bismuth organic compounds :— 

Bismuth dipheny] iodide (GILLMEISTER), 
A., i, 139. 

iodides, tetralkylammonium, and bis- 
muth iodides of vegetable bases 
(Prescott), A., i, 620. 

p-trianisyl, its dibromide and ¢ri- 
chlorodichloride §(GILLMEISTER), 
A., i, 139. 

p-tricumyl, and its dichloride and di- 
bromide (GILLMEISTER), A., i, 189. 

p-triphenetyl (GILLMEISTER), A., 
i, 139. 

triphenyl, its dinitro-derivative, and 
the dichloride and dinitrate of the 
latter (GILLMEISTER), A., i, 138. 

o-tritoly], and its dichloride, dibrom- 
ide, and nitrate (GILLMEISTER), A., 
i, 139. 

p-trixylyl, and its dichloride and di- 
bromide (GILLMEISTER), A., i, 139. 

Bismuth, detection, estimation, and 

separation of :— 
detection of (PoLLacc!), A., ii, 649. 
effect of, on copper estimation (BREAR- 
LEY), A. ii, 258. 


A., 


acid on 


and 
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Bismuth, detection, estimation, and 

separation of :— 

estimation of (BREARLEY and JERVIS), 
A., ii, 643 ; (HANUS ; VANINO and 
TrEvBERT), A., ii, 461. 

estimation of mercury in presence of 
(VaNINO and Trevuperr), A., 
ii, 259. 

separation of aluminium 
(HAvEns), A., ii, 645. 

Bis-m-opindolone, dibromo-, and di- 
nitro- (BisrrRzycK1 and Fink), A., 
i, 427. 

Bistriphenyltetrazolium hydroxide 
(WEDEKIND and BLUMENTHAL), A., 
i, 454. 

Bitter almonds, ethereal oil of, estima- 
tion of hydrogen cyanide in (DIETZE 
and AnTon), A., ii, 354. 

Biuret reaction, evidence afforded by, 
as to the structure of formaldehyde- 
albumin (ScHIFF), A., i, 99, 243. 

Bixbyite from Utah (PENFIELD and 
Foote), A., ii, 122. 

Bleaching powder, estimation of avail- 
able chlorine in (BIALOBRZESKI), A., 
ii, 184. 

Blende from Leicestershire (BINNS and 

Harrow), A., ii, 76. 
from the Harz (Lurpeck®r), A., ii, 76. 

Bliabergite from Sweden (WEIBULL), A., 
ii, 439. 

Blédite from India (MALLET), 
ii, 124. 

Blood, composition of, from different 
animals (ABDERHALDEN), A., ii, 35, 
442. 

amount of ammonia in (SALASKIN), 
A., ii, 616. 

coagulation of the, action of gelatin 
on (DAsTRE and FLorzsco), A., 
ii, 35. 

coagulation of the, influence of cobra- 
venom on (STEPHENS and MYERs), 
A., ii, 479. 

disappearance of injected dextrose 
from the (ButTsE), A., ii, 35. 

production of carbonic oxide in, during 
chloroform narcosis (DESGREZ and 
Nictovx), A., ii, 529. 

effects of excision of the thyroid gland 
on (LEvy), A., ii, 616. 

influence of administration of acids on 
(WINTERBERG), A., ii, 530. 

action of carbonic oxide on the, during 
life (HALDANE and LORRAIN 
SmirH), A., ii, 34. 

action of hydroxylamine chloride on 
(Bronk), A., ii, 395 

detection of (JESERICH), A., ii, 468. 

estimation of carbonic oxide in (DE 
Sarnt-MartIn), A., ii, 537. 


from 


hi, 
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Blood, estimation of oxyhemoglobin in 
(WROBLEwsk}), A., ii, 415. 

of cat, estimation of hemoglobin in 
(ABDERHALDEN), A., ii, 415. 


Blood corpuscles, penetration of salts | 


into (HEDIN), A., ii, 298. 

Blood-pressure, action of choline and 
neurine on (HALLIBURTON and Mott), 
A., ii, 242. 

‘*Blue-ground” from South Africa 
(HENDERSON), A., ii, 124. 

Boiling point at various pressures of 
organic substances, and relations 
between them (KAHLBAUM), A., 
ii, 556. 

of organic liquids at 710 to 780 mm. 
pressure (Fucus), A., ii, 556. 

of organic compounds, influence of 
the replacement of hydrogen by 
fluorine on the (HENRy), A., ii, 14. 

of isomeric aliphatic compounds, 
regularities in (NAUMANN), A., 
ii, 221. 

of mixtures of benzene and n-hexane 
(JACKSON and YouneG), T., 922; 
P., 1898, 176. 

molecular elevation of the, for 
methylic and ethylic sulphides, 
pyridine, piperidine, and _benzo- 
nitrile (WERNER), A., ii, 214. 

of solutions of carbamide in aqueous 
alcohol (Brown), A., ii, 207. 

of alcoholic solutions of salts (JoNES 
and Kine), A., ii, 322. 

of ethereal solutions of salts (LEs- 
PIKAD), A., ii, 282. 

of solutions of sugar or salt in aqueous 
alcohol (STEUBER), A., ii, 207. 

apparatus for the determination of 
(Witey), A., ii, 15. 

determination of, by means of Beck- 
mann’s apparatus (MARCKWALD 
and CHWOLLEs), A., ii, 367. 

of a solution, method of determining 
the (LANDSBERGER), A., ii, 283; 
(WALKER and LumspEn), T., 502; 
P., 1898, 125. 

Bone-ash, source of sulphuric acid in 
(BIELFELD), A., ii, 529. 

Bone superphosphate, analysis of 
(PoquiLion), A., ii, 640. 

Boracic Soffioni of Tuscany, gases from 
(NasINI, ANDERLINI, and SALva- 
pDor!I), A., ii, 527. 

Borax. See Sodium biborate, 

en See under Boron. 

Borneol, critical data and compressi- 
bility of solutions of, in ether (GIL- 
BAULT), A., ii, 111. 

separation of isomerides of (MINGUIN), 
A., i, 147, 


Borneol, amino-, hydrochloride, platino- 
chloride, aurochloride, picrolonate, 
carbamide, methiodide, and acetyl 
derivative (DuDEN and MACINTYRE), 
A., i, 677 

1-Borneol, and salts of, rotatory powers 
of (TcutcarrF), A., ii, 495. 

Bornylamines, isomeric, and their salts, 
formyl, acetyl, and benzoy] derivatives 
(Forster), T., 386; P., 1898, 97. 

Boron, atomic weight of (ARMITAGE), 

P., 1898, 22. 

Boric acid, action of hydrogen brom- 
ide on, in presence of ether 
(Fenton and Gostiine), T., 
555. 

estimation of (GLADDING), A., 
ii, 483 ; (MoONTEMARTIN]), A., 
ii, 640. 

estimation of, in foods (DE 
KontneGx), A., ii, 48. 

estimation of, in meat (FRESENIUS 
and Popp), A., ii, 352. 

Borates, soluble, action of carbonic 
anhydride on (JONES), A., 


ii, 640. 
detection of fluorine in (RErcH), 
A., ii, 44. 


perBorates, constitution and thermo- 
chemical data of (TANATAR), A., 
ii, 427. 

Boulangerite, crystalline form and 
composition of (SJéGREN), A,, 
ii, 29. 

Bournonite from Bolivia (FRENZEL), 
A., ii, 77. 

Bran, action of hydrogen bromide on, 
in presence of ether (FENTON and 
GosTLine), T., 558. 


| Broach leaves, presence of a yellow 


colouring matter in (PERKIN), P.,; 
1898, 104. 

the tannin of, its percentage, and 
nature of the colouring principle 
(PERKIN and Woop), T., 385; 
P., 1898; 105. 

Bromine, atomic refraction of, in satur- 
ated and unsaturated compounds 
(Swarts), A., ii, 361. 

spectrum of (KALAHNE), A., ii, 549. 

molecular weight in the liquid state 
and heat of evaporation of (TRAUBE), 
A., ii, 469. 

effect of light on the combination 
of, with hydrogen (KasTLE and 
BEATTY), A., ii, 214. 

specific action of, on tetrabromomorin 
(Herzie), A., i, 328. 

Bromic acid, rate of reduction of, by 
hydrobromic or hydriodic acid 
(JuDsoN and WALKER), T., 410; 

P., 1898, 64. 
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Bromine, detection, estimation, and 
separation of :— 

detection of traces of, by fluorescein 
(BauBieny), A., ii, 138. 

detection of, in urine (JoLuEs), A., 
ii, 637. 

estimation of, by _persulphates 
(BBUNNER), A., ii, 350. 

estimation of chlorine and iodine in 
presence of, in saline waters 
(RicHARDS), A., ii, 253. 

separaticn of chlorine from, in a mix- 
ture of alkali salts (BAUBIGNY and 
Rrvaus), A., ii, 90, 187. 

separation of chlorine and iodine from 
(Carnot), A., ii, 349. 


Bromo-derivatives. See under— 


Acetal. 

Acetamide. 

Acetanilide. 

Acetic acid. 

Acetic fluoride. 

Acetonsphthalide, 

Acetonedipyruvic anhydride. 

Acetophenone. 

o-Acetotoluidide. 

Acetotolylhydrazine. 

Acetoxybenzylidenemethyl-p-tolyl 
ketone. 

Acetoxy-y-cumylaniline. 

Acetoxy-y-cumylic alcohol. 

Acetoxy--cumylic ethylic ether. 

Acetylcoumarin. 

Acetylidene. 

Acetyl-a-naphthylic methylic ether. 

Acetylphenylic ethylic ether. 

Acraldehyde. 

Acraldehydediethylacetal. 

Albumin. 

Auhydrocamphoronic acid. 

Anhydro-p-hydroxy-y-cumylic brom- 
ide. 

Aniline. 

Anisyl dimethyl diketone. 

Anisyl methyl ketone. 

a-Arabinose bromosazone. 

Azobenzene. 

Azoxybenzene. 

Behenic acid. 

Benzaldehydetolylhydrazone. 

Benzene. 

Benzeneazophenol. 

Benzenediazocarbamidebenzenesul- 
phinic acid. 

Benzenediazocyanide. 

Benzenediazoimido: cyanide. 

Benzenediazonium. 

Benzenesulphonic acid. 

Benzenyltetrazotic acid. 

Benzoic acids. 

Benzonitrile. 

Benzoylpropionie acid. 
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Bromo-derivatives. See under :— 


Benzoyltriacetonamin 2. 

Benzoyltrimethylacetone. 

Benzylic cyanide. 

Benzylideneacetone. 

Benzylideneindanone. 

Benzylidenepinacoline. 

Benzylsultone. 

Bisdiketohydrindene. 

Bis-m-opindolone. 

Bromoform. 

Butane. 

iso-Butylacetic acid. 

Butyramide and iso-Butyramide. 

Butyric acid and iso-Butyric acid. 

Butyrylbenzene. 

Butyrylethylanilide. 

Butyrylmethylanilides. 

Camphor. 

Carboxyvinylacetic acid. 

Carmin. 

Casein. 

Cholylic acid. 

Cinnamaldehyde-diethylacetal and -di- 
methylacetal. 

Cinnamamide. 

Cinnamic and allo-Cinnamic acids. 

Cinnamylbromamide. 

Coumarone. 

p-Cresol. . 

o-Cresolsulphonphthalein. 

Dehydrocorydaline. 

Diacetyl-p-hydroxy--cumylic alcohol. 

Diazoaminotoluene. 

Diazobenzene. 

Diazobenzenebenzenesulphinic acid. 

Diazocarbamide. 

Diazonium chloride, iodide, and salts, 

Diisobutylacetic acid. 

Dicamphor. 

Dicyanimidodibromdihydroxy- 
quinone. 

Diethoxyquinone. 

Diethylorcinol. 

Dihydrobis-m-opindolone. 

Dihydro-8-camphylic acid. 

Dihydrotsolauronolic acid. 

Dihydroxybenzylideneindanone. 

Dihydroxynaphthalene. 

Dilpeeeey peony nsigmpiactene. 

2 : 4-Dihydroxypyridine. 

Dihydroxypyridinecarboxy lic acids. 

Dihydroxytetramethylstilbene. 

Dimethoxydibenzylideneacetone. 

Dimethylaniline perhaloids. 

Dimethylglutaric acid. 

Dimethylphenacylideneflavene. 

Diphenylethane. 

Dipheny] ethyl ketone. 

nT nT SN: 

Ethane. 


Ethoxyquinoline. 
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Bromo-derivatives. See under :— | Bromo-deriyatives. See under :— 
Ethylamine. Naphthaquinone. 
Ethylbenzene. | Naphtholazophenylbenzimidazole. 
Ethylene. Naphthaquinoline. 

Ethylenic bromide. Naphthylamine. 
Ethylglutaric acid. Opianamide. 
Ethylic propylic ether. Opianic chloride. 
Ethylindolinone. Opiazone. 
Ethyloxindole. Pentacetylkolatannin. 
Ethylphthalimide. Penterythritol bromhydrin. 
Fenchene. Phenacylideneflavene. 
Furfuraldehydetolylhydrazone. Phenetoil. 
Guaiacol. Phenetyl dimethyl diketone. 
Helicin. Phenetyl methyl ketone. 
Helicoidin. Phenolsulphonphthalein. 
Hemipinic zsoimidine. Phenylacetic acid. 
cyclo- Heptanecarboxylic acid. Phenylbenzimidazole-azimide. 
cyclo-Heptenecarboxylic acid, Phenyl a-bromisopropyl ketone. 
Heptylic bromide. Phenyldihydroisoindole. 
Hexane. Phenyldimethylosotriazole. 
cyclo-Hexane. Phenyl ethyl ketone. 
y-Hexenic acid. Phenylhydrazine, 
Hydrazobenzene. Phenylhydroxylamine. 
Hydroceerulignone. Phenylindolinone. 
o-Hydroxyacetophenone. Phenyl methyl ketone. 
Hydroxybenzylacetophenone. Phenyl 8-phenylethyl ketone. 
Hydroxybenzylideneacetophenone. Phenylphenylethyltriazole. 
Hydroxy benzylideneindanone. Phenyl propyl] ketones. 
Hydroxybenzylidenemethyl p-tolyl Phenyliaieheodts drazobenzene. 
ketone. Phenyltolimidazole. 
Hydroxybromindone. Phenylurethane. 
Hydroxy-y-cumylaniline. Phenylvaleric acid. 
p-Hydroxy-y-cumylic ethylic ether. Phthalic acid. 
Hydroxymethoxybenzylideneindanone. Picrin. 
Hydroxyphenylbutyric acid. Picropodophyllin. 
4-Hydroxytetramethylpiperidine. Pimelic acid. 
a-Hydroxyvaleric acid. Piperidine. 
Indone. Propaldehyde. 
Indoneacetoacetic acid. Propaldehyde-diethylacetal and -di- 
Indonemalonie acid. methylacetal. 
y-Ionone phenylhydrazone. Propane. 
Kolatannin. Propanetetracarboxylic acid. 
Lactone, C,)H,;BrO,. Propionamide. 
Lanric acid. Propionic acid. 
iso-Lauronolic acid. Propiony] benzene. 
Maleic acid. Propionylethylanilide. 
Malic acid. Propionylmethylanilide 
Malonic acid. Propyloxindole. 
Meroquinenine. Pyruvic tolylhydrazone. 
Methane. Resorcinol. 
o-Methoxyphenylearbamice acid. Resorcinolsulphonphthalein. 
Methylamine. Salicin. 
Methylethylindolinone. Salicylaldehyde. 
2-Methyl-6-heptanone. Salicylaldehydetolylhydrazone. 
Methylindolinone. Salicylaldoxime. 
Methylmorphimethinmethylic iodide. | Salicylic acid. 
Methylphthalimide. | Saiigenin. 
Methylpyromucic acid and bromide. | Strophanthidin. 
Morin. | Substance C,H,,0Br,. 
Morphenol methylic ether. Succinic and 7so-Succinic acids, 


er | Telluroanisoil. 
Naphthalenecarboxylic acid, Tellurophenetoil. 
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Bromo-derivatives. See under :— 
Tetracetylmorin. 

Tetracetylsalicin. 
Tetramethyldiaminobenzophenone. 
Toluene. 
Tolueneazo-a-naphthol. 
Tolueneazophenol. 
Tolueneazosalicylic acid. 
Toluenediazonium. 
Toluenedisulphonic acid. 
p-Toluidine. 
Tolylallylthiosemicarbazide. 
p-Tolyl ethyl ketone. 
Tolylimidazole. 
Tolylphenylthiosemicarbazide. 
p-Tolyl propyl ketone, 
Tolylsemicarbazide. 
Tolyltolimidazole. 
Triacetonamine. 
Triethoxypropane. 
Triethylallylammonium. 
Triethylpropylammonium. 
Trimethyleneglycol. 
Trimethylpiperidine. 
Triphenylethylene. 
Tropinone. 

Urocanidine. 

Urocaninic acid. 

iso-Valeric acid. 

iso-V alerylethylanilide. 
Veratrole. 

a-Vinylglutaric acid. 
Vinylic ether. 
Vinylideneoxanilide, 
Xylenediazocyanide. 
Xyloquinone. 
Xylylene-o-anisidine. 
Xylylene-bis-o-bromaniline. 
Xylylene-a-naphthylamine. 
Xylyl ethyl ketone. 

Bromoform, action of potassium hydr- 
oxide and alkali carbonates on 
(DesGrrz), A., i, 166. 

Bromophosgenite (DE SCHULTEN), A., 
ii, 31. 

Bromopicrin. 
nitro-. 

Brongniardite, the so-called crystals 


See Methane, trvibromo- 


of (Priok and SPENCER), A., 
ii, 436. 
Bronze, ssilicon- and  aluminium- 


(WALTER), A., ii, 26. 
Bronzite from North Carolina (PRATT), 
A., ii, 606. 
Brucine bismuth iodide, formation of 
(Prescott), A., i, 620. 


separation of strychnine from 
(SANDOR), A., li, 359. 
Bryophyllum calyecinum, malic acid 


from (ABERSON), A., i, 513. 
Buck-wheat. See Agricultural Chem- 
istry. 
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Bulbocarpine, coastitution of (HERzIG 
and Meyer), A., i, 53. 
relation of, to corydaline (ScHMIDT), 
A., i, 605. 

Buratite. See Aurichalcite. 

Burettes, gas (BLEIER), A., ii, 136, 
183, 252; (HALDANE), A., ii, 349; 
(PFEIFFER and LEMMERMANN), A., 
ii, 451. 

iso-Butaldehyde, action of sodium acetate 

on (BRAUCHBAR and Koxn), A., 
i, 353. 

action of ethylic acetoacetate on 
(KNOEVENAGEL), A., i, 406. 

Butane, §-chloro-a-nitro-, from action 
of phosphorus pentachloride on nitro- 
butylic alcohol (PAUWELS), A., i, 507. 

iso-Butane, a f-dibromo- (WHEELER), , 

A., i, 221. 

aa-chloronitro-, and nitro- (SHAW), 
A., i, 507. 

nitro-, action of acetaldehyde on 
(Henry), A., i, 5. 

Butanedicarboxylic acids. See :— 
Adipic acid. 

Dimethylsuccinic acids. 
Methylethylmalonic acid. 
iso-Propylmalonic acid. 
Ethylsuccinic acid. 

cyclo - Butane - aa - dicarboxylic acid 
(tetramethylene-aa-dicarboxylic acid), 
electrolytic dissociation of (Smir#), 
A., ii, 285. 

cyclo-Butane-1:3-dicarboxylic acid 
(tetramethylene-1: 3-dicarboxylic acid), 
cis- and trans-modifications of, and its 
anhydride (PERKIN and HaworrTs), 
T., 387; P., 1898, 45. 

Butanepentacarboxylic acid, ethylic 
salt (RUHEMANN and CUNNINGTON), 
T., 1014. 

Butanetetracarboxylic acids. See a- 
and §-Methylpropane-aafa,-tetracarb- 
oxylic acids. 

8-Butenylbenzene (REIK), A., i. 246. 

2’-iso-Butoxybenzoparoxazine( WHEELER 
and Barngs), A., i, 694. 

B-iso-Butoxynaphthalene, picrate (Bop- 
Roux), A., i, 5 

Butoxysuccinic acid, ethylic salt 
(PURDIE and LANDER), T., 1898, 295. 

Butter, detection of foreign fats in 

(CocHRAN), A., ii, 198. 
estimation of volatile fatty acids in 
(WRAMPELMEYER), A., ii, 57. 
iso-Butylacetic acid. See Hexoic acids. 
iso-Butylearbinol. See  iso-Amylic 
alcohol. 

Butylchloralaminoazobenzene (BETT!), 
A., i, 656. 

Butylene(as-dimethylethylene), mercuroso- 
mercuric nitrate (DENIGcés), A., i, 549. 
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Butylenes, compounds of, with mercury | 


salts (DENIGES), A., i, 546. 

Butylenedicarboxylic acids. See Di- 
methylfumaric and Methylitaconic 
(ethylidenesuccinic) acids. 

Butylenepentacarboxylic acid, its 
ethylic salt ; and action of sodium on 
(Beck), A., i, 242. 

iso-Butylenic glycol, nitro- (HENRY), 

bs 

tert.-iso-Butylenic gy) ig epee 
lography of (CzsARo), A 

eo Hetahatheasteleatbeaatle’ ald, 
ethylic salt (BENTLEY and PERKIN), 
T., 64. 

iso-Butylglycerol. See Trihydroxyiso- 
butane (HENRY), A., i, 5. 

Butylic alcohol, action of acetic acid 

bacteria on (S1EFERT), A., ii, 399. 
B-nitro-, and its derivatives with 
sodium, silver, mercury, copper, 
and iron; also its acetate and nitr- 
ate (PAUWELS), A., i, 506. 
BB-chloronitro-, from condensation of 
aa-chloronitropropane with form- 
aldehyde (PAUWELS), A., i, 507. 
iso-Butylic alcohol, action of acetic acid 
bacteria on (SIEFERT), A., ii, 399. 
tert.-Butylic alcohol (trimethylcarbinol) 
combination of, with mercuric nitrate 
(DEnIGhs), A., i, 549. 

iso-Butylic bromide, action of bromine 
on (WHEELER), A., i, 221. 

1’-iso-Butylindole and 1’-iso-Butylindole- 
carboxylic acid (MICHAELIS and 
ILMER), A., i, 149. 

iso-Butyllevulinic acid, action of hydro- 
gen cyanide on ; oxidation ; semicarb- 
azone (BENTLEY and PERKIN), T., 
51; P., 1897, 219. 

trans-iso-Butylmenthylamine, nitroso- 
(WALLACH and WERNER), A., i, 485. 

Butylmethylphthalide, and two isomeric 
nitro-derivatives (BAUR-THURGAU), 
A., i, 524, 525. 

Butyiphthalidecarboxylic acid (BAUR- 
TuHurRGAD), A., i, 525. 

iso- -Butylsuccinic acid, anilic acid, anil 
(BENTLEY and PERKIN), T., 50, 63 ; 
P., 1897, 219. 

1:3:5-Butyltoluic acid, and its chloride 
(BauR-THURGAD), A., i, 524. 

iso-Butyl-o-toluidine, preparation - of 
(BiscHoFF), A., i, 74. 

ee: benzoyl deriva- 
tive of (BoESEKEN), A., i, 697. 
Butylxylylaldehyde (BauR- THURGAD), 
af 2 i, 

Butylxylyl amyl ketone, butyl ketone, 
and methyl ketone, and their dinitro- 
and re ay wel derivatives (BAuUR- 
THuRGAD), A., i, 524, 525. 
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Butylzylylearboxylic acid, and its 
chloride, methylic salt, and nitro- and 
dinitro-derivatives (BAUR-THURGAD), 
A., i, 524, 525. 

Butylxylylglyoxylic acid, and its 
methylic salt, and dinitro-derivative 
(Baur-TuurGav), A., i, 524. 

Butyramide, a-bromo-, and the action of 

aniline on it (BiscHoFF), A., i, 10. 
isonitramino-, methylic ether of 
(TRAUBE and Sre.aFF), A., i, 354. 
iso-Butyramide, a-bromo-, and the ac- 
tion of aniline on it (BiscHOFF), A 
i, 10. 
Butyric acid, effect of temperature on the 
acidity of (DEGENER), A., i, 404. 
conversion of, into isobutyric acid 
(HuTzLER and MEYER), A., i, 62; 
(ERLENMEYER), A., i, 176 
reaction of, with amines (BIScHOFF), 
A., i, 73. 
oxidation of (HuTZLER and MryER), 
A., i, 63. 
non-oxidation of, by acetic acid bac- 
teria (STEFERT), A., ii, 399. 
physiological action of (STERNBERG), 


A., ii, 620. 
Butyric acid, alkali salts, electrolysis of 
solutions of (PETERSEN), A., 
i, 352. 
rhodinol salt of (ERDMANN), A., 
i, 325 


Butyric acid, bromo-, ethylic salt, action 
of amines on (BiscHoFF), A., i, 73, 
183. 

a-bromo-, ethylic salt, action of ethylic 
sodioisosuccinate on (AUWERS and- 
FRITZWEILER), A., i, 126. 


| iso-Butyrie acid (dimethylacetic acid), 


from fusion of camphoric acid with 
potash (CRossLEY and PERKIN), 
T., 14; P., 1897, 217. 
solubility of, in water (RoTHMUND), 
A., ii, 504. 
reaction of, with amines (BIscHOFF), 
A., i, 73. 
oxidation of (HuTzLER ‘and MEYER), 
A., i, 68. 
iso- Butyric acid, alkali salts, electrolysis 
of solutions of (PETERSEN), A., 
i, 352. 
o-aminophenylic salt (BIscHoFF), A 
i, 183. 
ethylic salt, velocity of hydrolysis of 
(SuDBOROUGH and FEILMANN), P., 
1897, 243. 
action of nitric oxide on (TRAUBE), 
A., i, 350 
condensation of, with substituted 
amines (BISCHOFF), A., i, 131. 
B-naphthylic salt (EINHORN and 
Ho.Luannt) A., i, 578. 
56 
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8o-Butyric acid, octylenic salt, and ac- 
tion of alcoholic potash, of hydroxyl- 
amine and of heat on; oxidation 
of, and its acetyl derivative 
(BRAUCHBAR and Kony), A., i, 353. 
thodinol salt of (ErpMANN), A., 
i, 325. 
iso-Butyric acid, bromo-, ethylic salt 
action of amineson (BIscnOFF), 
A., i, 78, 183. 
action of. ethylic formate on 
(BuaIseE), A., i, 681. 
hydrazino-, and its methylic salt, 
action of nitrous acid on (Gom- 
BERG) A., i, 354, 355. 
hydroxylamino- (GomBrra), A., 
i, 355 
isonitramino-, and action of hydro- 
chloric acid on (GomBERG), A., 
i, 354, 355. 
nitroso-, methylic and ethylic salts 
(GomBERG), A., i, 355. 
dinitrosohydrazo- (GoMBERG), A., 
i, 354. 
iso-Butyro-o-amidophenol 
agit 

Butyrobenzamide (WHEELER, WALDEN, 
and Mrrcatr), A., i, 186 

Butyroin and 7so-Butyroin, action on 
carbamide and thiocarbamide 
(BAssE and KiinceEr), A., i, 462. 

iso-Butyronitrile, nitro- and nitroso-, 
from the oxidation of hydroxylamino- 
isobutyronitrile (PrLoty), A., i, 616. 

Butyrophenylhydrazide, action of lime 
on (BRUNNER), A., i, 91. 

Butyrylbenzenes. See Phenyl propyl 
ketones, 

Butyrylbenzimidoethylic ether 
(WHEELER, WALDEN, and MeErTcALF), 
A., i, 186. 

m- and iso-Butyryl-ethylanilides and 
-methylanilides, a-bromo-(BIscHOFF), 
A., i, 183. 

Butyrylphenylbenzamidine (WHEELER 
and WALDEN), A., i, 651. 

iso-Butyrylsemicarbazide (WIDMAN and 
CLEVE) A., i, 335. 

Bye-law V., memorial asking for altera- 
tion of; opinion of counsel thereon; 
action of Council thereon, P., 1898, 
2, 4. 

Bye-laws, correspondence relating to 
suggested alterations in, P., 1898, 
1, 33, 61. 

Bytownite from Chili (BruHNs), A., ii, 
235. 


(BIscHOFF), 


C. 


Cacostrychnine. 


See Strychnine, di- 
nitro-, nitrate. 
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Cactus, alkaloids of the (HzFFTER), A., 
i, 499. 
Cadinene, from savin oil (Fromm), A., 
i, 674. 
Cadmium, atomic weight of (MoRsE 
and ARBUCKLE), A., ii, 582. 
molecular weight of, in the liquid 
state, and heat of evaporation 
(TRAvBE), A., ii, 469. 
spectrum of (KALAHNE), A., ii, 549. 
spectrum of, in a vacuum (HAmy), 
A., ii, 321, 
action of anhydrous nitric acid on 
(VELEY and MANnteEy), A., ii, 277. 
action of solutions of salts of silver, 
copper, and lead on (SENDERENS), 
A., ii, 25. 
Cadmium alloys, with lead, tin, and 
bismuth (HERscHKOWITSCH), A., 
ii, 583. 
with silver and copper (SENDERENS), 
A., ii, 25. 
Cadmium amalgams, electromotive be- 
haviour of (JAEGER), A., ii, 364. 
Cadmium carbonate, crystallised (DE 
ScHULTEN), A., ii, 31. 
chloride, transference 
(BEtn), A., ii, 553. 
bromide and iodide, migration con- 
stants of, in aqueous solution 
(KiMMELL), A., ii, 365. 
double salts with the chlorides of the 
alkali and alkaline earth metals, 
crystallography and solubility of 
(RrmsBac#), A., ii, 158. 
oxychlorides (CANZ2NERI), A., ii, 293. 
sulphate, polarisation in the electro- 
_ of (JAHN), A., ii, 497. 
hydrated, behaviour of near 15° 
(KOHNSTAMM and CoHEN), A., 
ii, 495. 
and nitrate, vapour pressures of 
saturated solutions of (LEscavr), 
A., ii, 109. 
ammouium sulphate (TrozcER and 
Ewenrs), A., ii, 220. 


ratios of 


sulphide, crystalline (STANEK), A., 
ii, 4 


pervanadate (SCHEUER), A., ii, 340. 
sy me estimation and separation 
of :-— 
estimation of (HANUvs), A., ii, 461. 
estimation of electrolytically (AvERY 
and Daugs), A., ii, 49 ; (RrmBaAc#), 
A., ii, 459; (WALLACE and Smita), 
A., ii, 310, 488. 
separation of copper from, by acetylene 
(S6DERBAUM), A., ii, 191. 
separation of zinc from (WALLER), 
A., ii, 257 
Cesium chloride, transference ratios of 
(BrEtn), A., ii, 553. 
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at -—185°, when mixed with ice 
(DEWAR and FLEemine), A., ii, 279. 

nitride (DENNIS and BEneEpicr), A., 
ii, 426. 

cobalt nitrite (RosENHEIM and Kop- 
PEL), A., ii, 480. 

ozomolybdates and _ tetramolybdate 
(MUTHMANN and Nagegt), A., 
li, 594, 

manganese alum and titanium alum 
(Picornt), A., ii, 521. 

Cesium organic compounds :— 

Cesium barium ferrocyanide (HowE 
and CAMPBELL), A., i, 616. 
double ruthenocyanides of, with bar- 
ium and strontium (Howe and 
CAMPBELL), A., i, 615. 

Caffeic acid (3: 4-dihydroxycinnamic 
acid), presence of, in larch-resin (BAM- 
BERGER and LANDSIEDL), A., 
i, 88. 

Caffeidine, formation of, from caffeine- 
carboxylamide, and from the dicarb- 
oxylic acid (EINHORN and BAUMEIs- 
TER), A., i, 497. 

Caffeidinedicarboxylic acid, formation 
of, from caffeinecarboxylamide; its 
properties and salts (EINHORN and 
BAUMEISTER), A., i, 497. 

Caffeine, amount of, in guarana paste 

(Kress), A., i, 535. 
solubility of, in some boiling liquids 
(G6cKEL), A., ii, 32 
estimation of, in coffee (FoRsTER and 
RIECHELMANN), A., ii, 269, 359. 
estimation of, in tea (SPENCER), A., 
ii, 60; (Ganz), A., ii, 100; 
(KELLER), A., ii, 269. 
Caffeine, chloro-, from tetramethyluric 
acid (FIscHER), A., i, 180. 
combination of, with secondary 
amines (EINHORN and Bav- 
MEISTER), A., i, 497. 
allo-Caffeine, from tetramethyluric acid 
(FIscHER), A., i, 180. 

Caffeinecarboxylamide, conversion of, 
into caffeidinedicarboxylic acid and into 
caffeidine (EINHORN and BAUMEISTER), 
A., i, 497. 

Calabash-curara, its composition and 

reactions (BoEHM) A., i, 283. 
Calamine, cobaltiferous, from Lower Ca- 
lifornia (WARREN), A., ii, 608. 
Calaverite from Western Australia 
(Pittman), A., ii, 385. 
Calcite (‘‘spar”) from Knaresborough 
(BURRELL), A., ii, 524 
with organic colouring matter 
(Fromme), A., ii, 233. 
Calcium, preparation of crystallised 


(Morssan), A., ii, 578 


Cesium hydroxide, dielectric constant of, 


SUBJECTS. 


791 


Galcium, spectrum of, at high tempera- 
tures (LocKYER), A., ii, 2. 
spectrum of, effect of a magnetic field on 
the (BrcQuEREL and DESLANDRES), 
A., li, 494. 
Calcium hyperborate (MELIKOFF and 
PISSARJEWSKY), A., ii, 375. 
boride (MorssAN and WILLIAMs), A., 
ii, 116. 
carbide (Motssan), A., ii, 333. 
decomposition of, by heat (Grn and 
LELEUX), A., ii, 323, 
action of, on metallic oxides (Mots- 
SAN), A., ii, 161. 
analysis of (LuNGE and CEDER- 
CREUTZ), A., ii, 54; (BAMBER- 
GER), A., ii, 408. 
carbonate, a new form of. See Ktypeite. 
action of anhydrous nitric acid on 
(VELEY and MANLEy), A., ii, 277. 
estimation of, in presence of mag- 
nesium carbonate, silica, &c. 
(SunpsTR6m), A., ii, 310. _ 
hydrogen carbonate, solubility of 
(TREADWELL and Revrer), A., 
li, 473. 
potassium carbonate (REYNOLDs), T., 
265; P., 1898, 54. 
chloride, transference ratios of (BEIN), 
A., ii, 558. 
vapour pressures of aqueous solu- 
tions of (WADE), A., ii, 16; 
(Dretertict), A., ii, 207. 
hydroxide, transference ratios of 
(Brtn), A., ii, 554. 
hydroxylamine compound of (Hor- 
MANN and KoniscHvTTeR), A., 
ii, 380. 
niobates, tantalates, and  titanates 
(Hotmatist), A., ii, 388. 
nitrate, vapour pressure of a saturated 
solution of (LEscaurR), A., ii, 109. 
nitride (DENNIS and BENeEprcrT), A., 
ii, 426. 
nitrite, triple salts with potassium of 
ammonium and copper nitrites, or 
potassium or ammonium and iron 
nitrites (PRzIBYLLA), A., ii, 162. 
hyponitrite (KirscHNER), A., ii, 373. 
oxide (lime), estimation of, in soils 
(Passon), A., ii, 650. 
estimation of, volumetrically in 
sugar liquors (FRapiIss), A., 
ii, 190. 
silicates (Oppo), A., ii, 219. 
sulphate, action of halogen alkali 
salts on (DiTTs), A., ii, 510. 
sulphite, solubility of, in solutions of 
sugar (WEISBERG), A., ii, 24. 
thioantimonites (Pouert), A., ii, 580. 
peruranate (MELIKOFF and Pissar- 
JEWSKY), A., ii, 166. 
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Calcium vanadate and jpervanadate 
(ScHEUVER), A., ii, 340. 

Calcium oganic compound— 

Calcium ruthenocyanide (Howr and 
CAMPBELL), A., i, 615. 

Calcium, detection, estimation, and 

separation of :— ‘ 

detection of, spectroscopically (DE 
GRAMONT), A., ii, 636. 

estimation of (Passon), A., 
ii, 642. 

estimation of, in water, simultaneously 
with sulphuric acid (Rosin), A., 
ii, 452. 

estimation of petassium in presence of 
(Moore), A., ii, 538. 

separation of barium and strontium 
from (Rawson), A., ii, 190. 

Callopisma vitellinum, presence of cal- 
lopismic (ethyl pulvic) acid and 
mannitol in (Zorr), A., i, 89. 

Callopismic (cthylpulvic) acid, presence 
of, in the lichens, Callopisma vitelli- 
num (Ehrh.), Gasparrinia medians 
(Nyl.), and Candelaria concolor (Dick- 
son), and its methylic salt (Zorr), A., 
i, 89. 

Calycin, identity of, with dipulvic acid, 
presence in Gasparrinia medians 
(Hesse), A., i, 681. 

Cameroon soils. See 
Chemistry. 

Camphanic acid, constitution of (PER- 
KIn), T., 815. 

Camphene, chloro-, behaviour of, towards 
sulphuric acid (MARSH and Harrt- 
RIDGE), T., 853; P., 1898, 170. 

Camphenylnitramine, indifference of, 
towards diazomethane (ANGELI), A., 
eee 

Camphocarboxylic acid, behaviour of, 
towards nitrous acid (Oppo), A., 
i, 148. 

Campholactone, constitution of (PER- 

KIN), T., 815. 

amino-, and its hydrochloride and 
platinochloride; nitro-; nitroso- 
(SCHRYVER), T., 561, 564, 565; 
P., 1898, 98. 

y-Campholactone, conversion of, into 
xylic acid (LeEs and Perkin), P., 
111. 

Camphonitrophenol. 
oxime, 

Camphopyric acid, from oxidation’ of 
fenchene and turpentine hydrochlor- 
ide (GARDNER and CocksurRN), T., 
278 ; P., 1898, 9 

Camphor, constitution of (PERKIN), T., 
796 ; P., 1898, 169; (CAZENEUVE), 
A., i, 596; (MarsH and Harr- 
RIDGE), P., 1898, 170. 


Agricultural 


See Camphoryl- 
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Camphor, vapour pressure of, in contact 
with saturated solutions in methylic 
and ethylic alcohols, acetone, and 
ether (TALMADGE), A., ii, 62. 

distillation of, with various solvents 
(BENEDICT), A., ii, 62. 

action of silent electric discharge 
on, in presence of nitrogen 
(BERTHELOT), A., i, 554. 

action of ammonium formate on 
(ForstER), T., 387 ; P., 1898, 97. 

Camphor, a-bromo-, and a-chloro-, 
behaviour of, towards nitric acid 
(Lowry), T., 988 ; P., 1898, 178. 

aa-dibromo- and a-chloro-, specific 
rotatory power of (Lowry), T., 
583, 588; P., 1898, 135. 

aa-dibromo-, a8-dibromo-, a-chloro-, 
aa’-chlorobromo-, a’a-chlorobromo-, 
aB-chlorobromo-, a’aB-chlorodi- 
bromo- (Lowry), T., 577—588; 
P., 1898, 135. 

a-bromo-, aa’-bromonitro-, a’a-bromo- 
nitro-, a-chloro-, aa’-chloro- 
nitro-, a’a-chloronitro- (Lowry), 
T., 988—990 ; P., 1898, 178. 

nitro-, behaviour of, towards bromine 
and chlorine (Lowry), T., 989, 
990; P., 1898, 178. 

a’-nitro-, identity of, with ordinary 
nitrocamphor (Lowry), T., 988. 

y-nitro-, anhydride, identity of, with 
nitrosocamphor (Lowry), T., 996 ; 
P., 1898, 152. 

pernitroso-. See Camphenylnitramine. 

d-Camphor, from oil‘of sassafras bark 

and leaves (PowER and KLEBER), 

A., i, 326. 

Camphoranic acid, hydrogen methylic 
and dimethylic salts (Brepr), A., 
i, 268. 

Camphoric acid, from oxidation of tur- 
pentine hydrochloride (GARDNER 
and CocoksBuRN), T., 279; P., 
1898, 9. 

constitution of (CRossLky and PEr- 
Kn), T., 1; P., 1897, 217; 
(BENTLEY and PERKIN), T., 45; 
(ScHRYVER), T., 68; (Sup- 
BOROUGH and Luoyp), T., 96; P., 
1897, 241; (Perkin), T., 796; 
P., 1898, 169. 

action of silent electric discharge on, 
in presence of nitrogen (BER- 
THELOT), A., i, 558. 

fusion with potash or soda (CROSSLEY 
and Perkin), T., 1; P., 1897, 
217. 

d-, l-, and i-Camphorie acids, /-iso- 
Camphoric acid, and meso-Camphoric 
acid, electrolytic dissociation of 
(SmitH), A., ii, 285, 
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y-Camphoric acid, silver, copper, cal- 
cium, and lead salts, ——. anilic 
acid (CROSSLEY and PERKIN), T., 39 ; 
P., 1897, 218. 

Camphoric anhydride, behaviour of, 
towards aluminium chloride (LEEs 
and PERKIN), P., 1898, 111. 

behaviour of, towards hydroxylamine | 
(Lowry), T., 1003 ; P., 1898, 179. 
Camphorone, constitution of (BREDT | 
and RUBEL), A., i, 265. 
behaviour of, towards sulphurous | 
acid (KERP and MU.urr), A., 
i, 266. 
8-Camphorone, its oxime, and benzyl- | 
idene derivative (KERP and MijLLER), 
A., i, 266. 
Camphoronic acid, electrolytic dissocia- 
tion of (SMITH), A., ii, 285. 
isomeride of (ScHRYVER), T., 70; P., 
1897, 220. 
7-Camphoronic acid, barium salt, 
existence of, in solution (KusTER), 
A., ii, 549. 
iso-Camphoronic acid, from the oxida- 
tion of fenchone (GARDNER and 
CockBuRN), T., 711; P., 1898, 151. 

Camphoroxalic acid, and its phenyl- 
hydrazine, methylic, ethylic, and 
iso-amylic salts (TINGLE), A., i, 444. 

behaviour of, towards acetic anhy- 
dride and benzoic chloride(TINGLE), 
A., i, 448. 
Camphoroxime, reduction of (ForsTER), 
T., 390; P., 1898, 9 

Camphorquinone, sah y- nitrocamphor 
anhydride (Lowry), T., 998; P., 
1898, 152. 

behaviour of, towards hydrogen iodide 
(Oppo), A., i, 148. 

behaviour of, towards sulphuric acid 
and towards bromine (MANASSE 
and SAMUEL), A., i, 147. 

Camphorsulphonic acid, constitution of 

(CAZENEUVE), A., i, 596. 
dibromo-, hydrated (LAPWORTH and 
Kippine), P., 1898, 159. 
Camphorsulphone, constitution 
(CAZENEUVE), A., i, 596. 
Camphoryloxime, acetyl and benzoyl 
derivatives (Lowry), T., 999. 
B-Camphylic acid (PERKIN), T., 826; 
P., 1895, 23 ; 1897, 200. 
Camphylphen Ipyrasocarboxylic acid, 
methylic salt (TrnGLE), A., i, 444. 
Canaigre, action of Hiibl’s reagent on 
(BorttincER), A., i, 199. 

Canary seed. See “Agricultural Chem- 

istry. 

Candelaria — 

(Zorr), A., i, 89; 


of 


constituents of 
(HEssE), A., 


| Cannabinol : 


i, 681. 
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Cane-sugar. See Sucrose, 
Canfieldite from Bolivia (Prior and 
SPENCER), A., ii, 436. 


| Cannabinic acid (Woop, Spivey, and 


EASTERFIELD), P., 1898, 67. 

its reactions, decompo- 
sition products, acetyl derivative 
and complex nature (DunsTAN and 
Henry), P., 1898, 45; (Woop, SPIvEy, 
and EASTERFIELD), P., 1898, 67, 153. 

Cannabinolactone, amino- and iodo- 
(Woop, Srivry, and EASTERFIELD), 
P., 1898, 67, 154. 

Cantharic acid, structure of, and 
phenylhydrazide (MryER), A., i, 41. 
Cantharidin, structure of, and dimethylic 

ether (MEYER), A., i, 41 
Caperatic acid, from Parmelia caperata, 
its barium and silver salts and an- 
hydride, and conversion into nor- 
caperatic acid (HEssE), A., i, 680. 
Caperatide (HEssE), A., i, 680. 
Caperidin (Hxssk), A., i, 68. 


| Caperin, and its condensation to di- 


caperin (Hxssk), A., i, 680. 


| Capillary constant. See Surface tension. 


Capranic acid, and its anhydride(H&ssr), 
A., i, 680. 

Capranide, formula of (Hessz), A., 
i, 680 

Capraric acid, presence of, in Parmelia 
physodes, and P. caperata; barium 
salt, anhydride, and conversion into 
capranic acid (HEssE), A., i, 680. 

Caproic acid. See Hexoic acid. 

Capsacutin (Mérsirz), A., i, 446. 

Capsicum annuum L. and C. fas- 

tigiatum Bl., presence of capsacutin 
in, and its isolation (M6RsITz), 
A., i, 446. 
Carballylamino-8-phenylhydroxyl- 
amine, thio- — and ScHONER- 
MARK), A i, 22. 
Carbamic acid, detection of (NoLF), A 
ii, 92. 

Carbamide (urea), formation of, from 
solid ammonium cyanate (WALKER 
and Woop), P., 1898, 109. 

yield of, from ammonium sesquicar- 
bonate, ammonium bicarbonate and 
ammonium carbamate (BouURGEOIs), 
A., i, 464. 

boiling points of solutions of, in aque- 
ous alcohol (Brown), A., ii, 207. 

vapour pressures of dilute ‘solutions of 
(Dretericr), A., ii, 207. 

action of formaldehyde 
(GoLpscumiD?T), A., i, 178. 

action of alkaline solution of sodium 
hypochlorite on (OECHSNER DE 
Coninck), A., i, 564. 

See also Urea, 


on 
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Carbamidoacetic acid. SeeHydantoic acid. 
Carbamidohydrazidoacetic acid, ethylic 
salt (TRAUBE and HorFa), A., i, 235. 
Carbamidophenylic carbonate, ethylic 
salt (RANsoM), A., i, 416. 
Carbaminethioglycollanilide 
A,, i, 659. 
Carbanilide. See s-Diphenylcarbamide. 
a-Carbanilido-8-anisylhydroxylamine, 
benzoyl derivative (BECKMANN and 
Konie), A., i, 22. 
8-Carbanilido-8-benzylhydroxylamine, 
methyl, ethyl, and benzyl ethers, benz- 
oyl, phenylsulphonic derivatives and 
thio-derivative (BECKMANN and 
ScHONERMARK), A., i, 22. 
a-Carbanilido-8-dibenzylhydroxylamine, 
and a-Carbanilido-8-phenylhydroxyl- 
amine, and their benzoyl derivatives 
(BECKMANN and ScHONERMARE), A., 
i, 22, 
8-Carbanilido-8-phenylhydroxylamine, 
methyl ether, benzoyl derivative, and 
thio-derivative (BECKMANN and 
ScHONERMARE), A., i, 22. 
Carbanilphenylaminoacetic acid, ethylic 
salt (HENTSCHEL), A., i, 820 
Carbazole, 3-amino-, and 
(ULLMANN), A., i, 591. 
Carbethoxybenzimidomethylic ether 
(WHEELER, WALDEN, and METOALF), 
A., i, 185. 
Carbethoxyhydroxamic acid, action of 
methylic iodide on (JonzEs), A., 
i, 174. 

Carbethoxyhydroxamic methylic ether. 
See Hydroxyurethane methylic ether. 
Carbocinchomeronic acid. See. 2:3 :4- 

Pyridinetricarboxylic acid. 

Carbohydrate, preparation of a, from 

egg-albumin (SPENZER), A., i, 343. 

formation of, in preparation of iod- 
albumin (HoFMEISTER), A., i, 390. 

C,H,,0,, from a mucin, and itsosazone 
(LEPIERRE), A., i, 718. 

Carbohydrates of barley-straw (Cross, 

BrEvVAN, and SmitH), T., 459; P., 
1898, 96. 

production of, during ripening of 
fruits (GERBER), A., ii, 177. 

precipitation of, by neutral salts 
(Youne), A., i, 230. 

reactions of, with hydrogen peroxide 
(Cross, BEVAN, and SmirH), T., 
463 ; P., 1898, 115. 

and certain organic acids, action of 
hydrogen bromide on, in presence of 
“ether (FENTON and GosTLINe), T., 
554 ; P., 1898, 147. 

action of bacteria on, to form acid 
(Hanna), A., ii, 621. 


(Rizzo), 


2-chloro- 
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Carbohydrates, estimation of, in food 
stuffs (STONE), A., ii, 56. 
Carbohydrates. See also— 
Achroodextrin. 
Amylodextrin. 
Araban. 
Arabinose and d-Arabinose. 
Arabitol. 
Cane-sugar. 
Caroubin. 
Caroubinose. 
Cellulose. 
Cyclamin. 
Cyclamosin (cyclamose). 
Cyclose. 


Dextrin. 

Dextrose. 

Dulcitol and 7s0-Dulcitol. 
Erythritol. 
Erythrodextrin. 
d-Fructose (levulose), 
Galactose and d-Galactose. 
Galtose. 

Gentianose. 
Glucoheptose. 

Glucose (dextrose). 
Glutose. 

Glycogen. 

Inulin. 

Lactose (milk-sugar). 
Levulose. 

Lichenin and iso-Lichenin. 
Lignine. 

Liver-dextrin. 

Lyxose. 

Maltose and iso-Maltose. 
Mannitol. 

Mannose. 

Melibiose. 
Methylpentose. 
Milk-sugar (lactose). 
Oxycellulose. 
Paramylum. 

Pentosans. 

Pentoses. 

Perseitol. 


Rhamnose (iso-dulcitol). 
Sorbinose (sorbose). 

Sorbitol. 

Starch. 

Sucrose (saccharose, cane-sugar). 
Tagatose and y-Tagatose. 
Talose. 


ylose. 
Carbohydroxamic acid. See Hydroxy- 
carbaminic acid. 


INDEX OF 


Carbomethylamido-8-phenylhydroxyl- 
amine, thio- (BECKMANN and 
ScHONERMARK), A., i, 22. 

Carbon, atomic weight of (BERTHELOT), 

A., ii, 502. 

the electrochemical equivalent 
(Corny), A., ii, 14. 

spectrum of, effect of a magnetic field 
on the (BECQUEREL and Dkss- 
LANDREs), A., ii, 494. 

bivalent (NEF), A., i, 102. 

tetravalency of (KexuLt Lecture), 
T., 122; P., 1897, 236. 

particles, presence of, in gas flames 
(TEctv), A., ii, 22. 

assimilation of, by nitrifying bacteria 
(STUTZER an HARTLEB), A., 
ii, 348. 

Carbon dichloride, from the action of 
aluminium chloride on chloral and 
on pentachlorethane {(MouNEYRAT), 
A., i, 625. 

tetrachloride, transition tem- 
peratures of, solutions of car- 
bon tetrabromide in (RoTHMUND), 
A., ii, 159. 
purification of ; and a compound of, 
with phenylhydrazine (ScHMITZ- 
Dumont), A., ii, 140. 
action of potassium hydroxide and 
alkali carbonates on (DEsSGREz) 
A., i, 166. 

Carbon monoxide (carbonic oxide) in 
minerals and rocks (RAMSAY and 
TRAVERS), A., ii, 383; (TILDEN), 
A., ii, 388. 

preparation of (WADE and PAN- 
TING), T., 257; P., 1898, 
50 


of 


spectrum of the flame of (Harr- 
LEY), A., ii, 361. 

density of (RAYLEIGH), A., ii, 290 ; 
(LEpvo), A., ii, 331. 

molecular volume of (BERTHELOT), 
A., ii, 503. 

solubility of, in water (BouR), A., 
ii, 211. 

effect of electric discharge on, alone 
and in presence of nitrogen and 
hydrogen (BERTHELOT), A., 
i, 394, 395. 

action of, on solutions of copper 
sulphate (JOANNIS), A., 
ii, 221. 

action of, on palladium and plati- 
num (HARBECK and LUNGE), A., 
ii, 166. 

action of water vapour on (ENGLER 
and Grimm), A., i, 175. 

and dioxide, water and hydrogen, 
equilibrium between (HOITSEMA), 
A., ii, 374. 
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Carbon monoxide (carbonic oxide), limits 
of inflammability of, alone, and 
when mixed with acetylene (LE 
CHATELIER and BovUDOUVARD), 
A., ii, 574. 

combination of, with oxygen under 
the influence of the silent dis- 
charge (Mrxrer), A., ii, 202. 

rate of oxidation of, by potassium 
permanganate(MEYER andSaam), 
A., ii, 19. 

production of, during chloroform 
narcosis (DEsGREZand NIcLovx), 
A., ii, 529. 

physiological action of (HALDANE 
and Lorrain SmirTs), A., ii, 34. 

poisoning, occurrence of glycosuria 
in (STRAUB), A., ii, 38. 

detection of (GAvuTIER), A., 
ii, 535. 

detection of, by palladium chloride 
(Porain and Drovin), A., 
ii, 536. 

estimation of (DENNIS and EpGaR), 
A., ii, 309; (Noyes and SHEp- 
HERD), A., ii; 542, 

estimation of, in air (N1cLovx), A., 
ii, 586; (Gautier), A., ii, 537 
640; (DE Sarnt-MarTIn), A., 
ii, 537. 

estimation of, in blood, (DE Sarnt- 
Martin), A., ii, 537. 

separation of traces of gaseous 
hydrocarbons from (GAUTIER), 
A., ii, 640. 

Carbon dioxide (carbonic anhydride) 
conductivity of, after exposure to 
Réntgen rays (RUTHERFORD), A., 
ii, 113. 

in the atmosphere (HéGBom), A., 
ii, 217; (Litvy and HENRIET), 
A., ii, 578. 

effect of electrical discharge on 
alone and in presence of hydro- 
gen and nitrogen (BERTHELOT), 
A., i, 394. 

density of (Lepvuc), A., ii, 108, 331; 
(RAYLEIGH), A., ii, 291. 

solubility of, in water and alcohol 
(Bonr), A., ii, 211. 

solubility of, in sulphuric acid 
(Scuia@sine), A., ii, 583. 

reduction, electrolysis, and photo- 
lysis of (BAcH), A., ii, 382. 

reduction of, by nascent hydrogen 
(LIEBEN), A., ii, 217. 

and nitrous oxide, or sulphurous 
anhydride, volumes of mixtures of 
(Lepvc), A., ii, 326. 

and other gases, mixed hydrates of 
(DE FororAND and SULLY), A., 
i, 396. 
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Carbon dioxide (carbonic aniydride) 
action of, on soluble borates 
(JongEs), A., ii, 640. 

progress of formation of, during 
nitrification in natural waters 
(ADENEY), A., ii, 86. 
estimation of, rapidly (DENNIS and 
EpGar), A., ii, 309. 
estimation of, apparatus for 
(Kuntze), A., ii, 406. 
estimation of, in air (LEWASCHEW), 
A., ii, 3852; (GavuTIER), A., 
ii, 641. 
estimation of, in natural waters 
(SEYLER), A., ii, 261. 
Chlorocarbonic acid, ethylic salt, ac- 
tion of a-benzylhydroxylamine 
on (HANTZSCH and SAUER), A., 
‘ £74 
action of isonitroethane on, and 
of acethydroxamic acid on 
(JonEs), A., i, 173. 

Carbon bisulphide, dielectric constant of, 
at —185° (Dewar and FLEMING), 
A., ii, 279. 

dielectric constants of mixtures of 
chloroform aud ethylic alcohol 
with (PHILIP), A., ii, 9. 
solubility of, in methylic alcohol 
(RoTHMUND), A., ii, 504. 
and air, reaction of, under the influ- 
ence of light (BERTHELOT), A., 
ii, 508. 
detection of (MreiTzER), A., ii, 650. 
estimation of, in alcohol (ScHMITz- 
Dumont), A., ii, 140. 
Carbon, estimation of (Doppie and 
LAUDER), A., ii, 484. 
estimation of, error due to weighed 
potash bulbs(Avcuy), A., ii, 531. 
estimation of, by persulphates (Brun- 
NER), A., ii, 350. 
estimation of, by wet 
(PHELPS), A., ii, 256. 
estimation of, in iron (HARBECK and 
LuNGE), A., ii, 188 ; (DoNATH and 
EHRENHOFER), A., ii, 352. 
estimation of, in steel (DoNATH and 
EHRENHOFER), A., ii, 352; (AUcHY), 
A., ii, 484. 
estimation of, in organic analysis 
(MORNER), A., ii, 256. 
Carbonaceous shale from 
(Hewitt), A., ii, 524. 
Carbon compounds, volatile, supposed 
presence of, in the atmosphere (Ltvy 
and HENRIET), A., ii, 573. 
Carbon oxidation, reasons for adopting 
the term (ADENEY), A., ii, 86. 
Carbonyl chloride, action of hydroxyl- 
oc on (HANTZSCH and SAUER), A., 
i a7 


methods 


Sussex 
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Carbonyldimethylacrylic acid. See 
Acetonedipyruvic acid. A 
Carbonyldimethylearbamide, and _ its 

nitroso-derivative (FiscHER and 
Frank), A., i, 158. 
o-Carboxybenzoylformic acid (ZINCKE 
and EGLy), A., i, 440. ’ 
2-Carboxy-3:4-dimethoxymandelic acid, 
and its barium salt (FRritscH), A., 
i, 664. 
a-Carboxyglutaconic acid, ‘y-cyano-, 
amide of (ErRRERA), A., i, 298. 
ay-cyano-, diethylic salt, action of 
soda on (ERRERA), A., i, 297. d 

Carboxyglutaric acid (propane-aaa,-trt- 
carboxylic acid), ethylic salt ; action of 
ethylic chlorofumarate on (BECKH), 
A., i, 242. 

3’ (or 4’)-Carboxy-2’-methylquinoline-2’- 
acetic acid and its salts (ENGELHARD), 
A., i, 684. ; 

4’-Carboxy-2'-methylquinoline-3’-acetic 
acid and its salts (ENGELHARD), A., 
i, 683. 

o-Carboxyphenylacetic acid (homo- 
phthalic acid), preparation of (GRAEBE 
and Trimpy), A., i, 319. 

o-Carboxyphenyldichloracetic acid and 
its anhydride (ZINCKE and EGLy), A., 
i, 440. 

Carboxyvinylacetic acid, a-bromo-ay- 

cyano-, ethylic salt (ERRERA), A., 
i, 298. ‘ 
ay-cyano-, ethylic salt, action of 
bromine and of potash on 
(ErrERA), A., i, 298. : 

Carmin, a- and f-bromo-, condensation 
of, with diethylic malonate (LIEBER- 
MANN), A., i, 682. 

Carminic acid, constitution of (LIEBER- 
MANN), A., i, 682. 

Carnaubaic acid, from wool fat (DaRM- 
STAEDTER and LirsontTz), A., i, 245. 

Carnic acid, identity of, with anti- 
peptone (BALKE), A., i, 100. 

Carone (KoNDAKOFF and GoRBUNOFF), 

A., i, 145. 
constitution of (von BazyER and 
VILLIGER), A., i, 442. ° 
cis- and trans-Caronic acids, synthesis of 
(PERKIN and TuHoRPE), P., 1898, 
108. 
Caroubin, the carbohydrate of Ceratonia 
siliqua, properties and preparation 
of (EFFRONT), A., i, 398. — 4 
presence of a ferment (carowbinase) in, 
and the sugars produced by 
hydrolysis (EFFRONT), A., i, 455. 

Caroubinase, presence of, in caroubin, 
mode of separation, and influence of 
temperature and of formic acid on its 
activity (Errront), A., i, 455. 
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Caroubinose, identity of, with d-mannose 

(VAN EKENSTEIN), A., i, 118. 
and its ae eae and osazone 
(Errront), A., i, 460. 

Carpaine, constitution of (VAN Risy), 
A., i, 283. 

Carposide, a glucoside obtained from 
papaya leaves (VAN Rugn), A., i, 283. 

Carvacrol, from oil of Monarda fistulosa 
(MELZNER and Kremers), A., 
i, 326. 

detection of, by formaldehyde (ENpE- 
MANN), A., ii, 147. 

chloronitroso- (OLIVERI-TORTORICI), 
A., i, 804. 

Carvanol (hexahydrocarvacrol), and 
Carvanone, constitution (MARsH and 
HARTRIDGE), T., 857; P., 1898, 
170. 

Carvenol, comparison of, with its 

isomerides (MarsHand HarrripeR), 
T., 861. 

from chlorocamphene, behaviour of 
towards phosphorus pentachloride ; 
semicarbazone (MARsH and Har- 
TRIDGE), T., 852; P., 1898, 170. 

Carvestrene, constitution of (VON 
BAEYER and VILLIGER), A., i, 442. 

Carvone, estimation of, in spearmint oil 
(KREMERS and SCHREINER), A., 
ii, 358. 

d- and J/-Carvoximes, solubilities in 
d-limonene of (GoLDscHMIDT and 
CoopEr), A., ii, 563. 

Carylamine,constitution of (von BAEYER 
and VILLIGER), A., i, 442. 

Cascara sagrada bark, constituents of 
(DoHME and ENGELHARDT), A., 
ii, 629. 

Casein, halogen derivatives of, and its 
molecular weight (BLuM and 
VAUBEL), A., i, 609. 

action of bromine on (HopxKins and 
Pinkus), A., i, 504. 

action of hydrochloric 
(PANZER), A., i, 392. 

removal of glucoproteids from, by 
hydrolysis (E1cHHoLz), A., i, 541. 

peptic digestion of (LINDEMANN), A., 
li, 

products of wy dare eae mtg of 
(RéuMann), A i, 56. 

absorption of the me 
the alimentary can: 
A., ii, 38 

estimation of, in feces (PooLE), A 
ii, 317. 

Caseinogen, products of p _— digestion 

> (ALEXANDER ; ei),  A., 
615. 
pacaigitttiion of, in milk, as test of 
acidity (GrirzngeR), A., i, 100. 


acid on 


sphorus in, by 
(MAROUSB), 


Castor oil, dielectric constant of, at 
~185° (DEwaR and FLEMING), A is 
ii, 279. 

action of heat and of hydrogen 
chloride on (MEYER), A., i, 237. 

buds, preparation of ricidine from 
(Scnuuze), A., i, 42. 

seed, solubility of 
(OsBoRNE and CAMPBELL), 
ii, 716. 

Catalytic actions. See Affinity, 
chemical. 

Catechin, extraction of, from guarana 
paste (KrrMssk), A., i, 535. 

Catechol (pyrocatechol), condensation of, 
with piperidine (RosENHEIM and 
ScutpRowI1z), T., 140; P., 1897, 
234. 

dimethylic ether, nitro- 
A., i, 644. 

ethoxyethylenic ether (MouREv), A 
i, 661. 

ethylenic ether, preparation of ; nitro-, 
and amino- and salts (MoUREUv), 
A., i, 644, 

carbonate, and its ethylic and amylic 
salts (EINHORN and LINDENBERG), 
A., i, 409. 

Catechol, 4-chloro- and 4:5-dichloro- 
(PERATONER and VITALI), A., 
i, 642. 

tetrachloro- (MENKE and BENTLEY), 
A., i, 661 

Catecholcarbo-anilide, -diefhylamide, 
-hydrazide, -p-phenetidide, -phenyl- 
hydrazide, and -piperidide (EINHORN 
and LINDENBERG), A., i, 409, 
410. 

Catechol-Sy-propylic alcohol and its 
acetate (MouRED), A., i, 644. 

Catechu, Gambier-, preparation of Gam- 
bier-fluorescein and Gambier-catechu- 
red from (Drerericn), A., 
i, 330. 

Pegu, action of Hiibl’s reagent on 
(BorTTINGER), A., i, 199. 

characteristic reactions of extracts of 
(Drererica), A., i, 269. 

Catechu-reds, Gambier and 
(DreTerticH), A., i, 380. 

Cathartics, action of saline (WALLACE 
and CusHny), A., ii, 442. 

Cat’s blood, estimation of hemoglobin 
(ABDERHALDEN), A., ii, 415; (Krwi- 
GER), A., ii, 548. 

Cattle. See Agricultural Chemistry. 

Cedar-wood, essence of (RoussET), A., 
i, 595. 

Cedrene ; Cedrol and its acetyl deriva- 
tive ; 7so-Cedrol and its benzoyl deriva- 
tive ; Cedrone and its oxime (Rovs- 
SET), A., i, 595. 


globulin of 
A., 


(MovurREv), 


Pegu 
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Cellulose, action of hydrogen bromide 
on, in — of ether (FENTON and 
GosTLine), T., 557; P., 1898, 
147. 

action of silent electric discharge on, 
in presence of nitrogen (BER- 
THELOT), A., i, 554. 

fermentation of (OMELIANSKI), A., 
i, 291. 

formation of furfuraldehyde from 
(Vienon), A., i, 620. 

nitration of, and the nitro-compound 
produced (Vianon), A., i, 619. 

nitrate, as food material for moulds 
(Boxorny), A., ii, 39. 

separation of hemicellulose and lignin 
from (HoFFMEISTER), A., ii, 554. 

wheat, reactions of (SHERMAN), A 
ii, 248 

Hemicellulose, separation of cellulose 
and lignin from (Ho¥FFMEISTER), 
A., ii, 544. 

Cellulose-carbohydrates, separation of, 
quantitatively in vegetable substances 
(HoFFMEISTER), A., ii, 148. 

Celluloses, nitrated, and _ celluloid, 
dichlorhydrin and epichlorhydrin as 
solvents for (FLEMMING), A., 
i, 396. 

nitro-, explosive mixture containing 
(Gérrie), A., i, 245. 

Ceratophyllin, identity of, with methylic 
betorcinolcarboxylate (Hkssr), A., 
i, 534, 680. 

Cereals, heat of combustion of (WILEY 

and BIGELOW), A., ii, 470. 
estimation of starch in (EFFRONT), 

A., ii, 195 ; (LinTNER), A., ii, 651. 
See also Agricultural Chemistry. 

Cerebro-spinal fluid, composition of 
(NAwRraATzK]), A., ii, 36. 

presence of choline in (HALLIBURTON 
and Mort), A., ii, 242. 

Cerite metals, valency of (MUTHMANN), 
A., ii, 586. 

Cerium, atomic weight of (BoupovARD), 
A., ii, 164; (WyRrovusorr and 
VERNEUIL), A., ii, 294. 

compound nature of (BRAUNER), P., 
1898, 69. 

elementary nature of (WYROUBOFF 
and VERNEUIL), A., ii, 222. 

Cerium salts, action of certain reagents 
on (HABER), A., ii, 295. 

Cerium chloride, molecular weight of, in 

alcoholic solution (MUTHMANN), A., 
ii, 587. 

sulphate, 
(MuTHMANN and 
ii, 376. 

Cerium oxalochloride, -bromide, 
-iodide (Jos), A., i, 356. 


solubility in water 
Réuie), A., 


and 
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Cerium, estimation andseparation of :— 
estimation of, in the presence 
of the rare earths (voN KNORRE), 
A., ii, 311. 
estimation of, in incandescent gas 
mantles (HINTZ), A., ii, 339. 
separation of thorium from (HINTzZ 
and WEBER), A., ii, 193. 
Cerotic acid, magnesium salt of 
(DARMSTAEDTER and LiFscHUTz), 
A., i, 245. 
glyceryl salt, presence of, 
wood and bark (METZGER), 
ii, 88. 
Cerussite from Broken Hill, New South 
Wales (Marsn), A., ii, 80. 
artificial (DE ScHULTEN), A., ii, 31. 

Cerylic alcohol, from wool wax 
(DARMSTAEDTER and LirFscHvTz) 
A., i, 245. 

Cetraria fahlunensis, presence of cetr- 
aric and atranoric acids in (Zopr), A 
i, 489. 

Cetraria islandica, composition of, and 
removal of the bitter constituent 
(Brown), A., ii, 448. 

Cetraria islandica, C. juniperina and C. 
pinastri, constituents of (HEss&), A., 
i, 534 

Cetraric acid in certain lichens (ZoPF), 

A., i, 489. 
and ‘its barium salt (HxsszE), A 
534. 

Chabazite, vapour amr of partially 
dehydrated (TAMMANN), A., ii, 208. 

Chagual See Gum, Ch hagual. 

Chalcocite and Chaleopyrite, action of 
sulphur monochloride on (SMITH), A 
ii, 571. 

Chalcostibite from Spain and Bolivia; 
identity of guejarite with (PEN- 
FIELD and FRENZEL), A., ii, 77. 

Chalk, ‘‘fresh-water chalk” from 

Essex (DymMonp and Maryoy) A., 
ii, 386. 
See also Agricultural Chemistry. 

Chalybite (siderite), electrical conduc- 
tivity of (ABT) A., ii, 107. 

Chalypite, identity of, with cohenite 
(CoHEN), A., ii, 232. 

Charcoal, ,action of, in the purification 

of spirit (GLAsENAP?P) A., i, 616. 
oxidation of, by nitric acid (Dickson 
and EASTERFIELD), P., 1898, 163. 

Charter, proposed supplementary, cor- 
respondence relating to; notice of 
motion for ; action of Council there- 
on, P., 1898, 34, 61, 63. 

Cheese, "detection of ‘margarine in 

(HEFELMANN), A., ii, 266. 
estimation of foreign fats and water in 
(DevarpA), A., ii, 267. 


in oak 
A., 


ng i, 
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Cheese, examination of, German official 
methods forthe, A., ii, 655. 
estimation of fatty acids in (WexIc- 
MANN and Backs), A., ii, 635. 
See also Agricultural Chemistry. 
Chelidonine, constitution of (HERzIG 
and Meyer), A., i, 53. 
detection of (BrociNER), A., ii, 269. 

Chemical action. See Affinity, chemical. 

Chemical constitution and fluorescence 
(Meyer), A., ii, 275. 

Chert, phosphatic, from the United 
States (KasTux, Frazer, and 
SULLIVAN), A., ii, 235. 

Chili saltpetre. See Sodium nitrate. 

Chitosamine (glucosamine) and its salts 
and tartrate ; also its monacety! deri- 
vative, oxime, diphenylhydrazone, 
semicarbazone, and the semicarbazone 
of = hydrochloride (BREUER), A., 
i, 620. 

Chloral, formation of (BrocHET), A., 

1, 

commercial preparation of (TRILLAT), 
A., i, 555 

rapid polymerisation of (MALLET), 
A., i, 62 

action of aluminium chloride, and of 
chlorine in presence of aluminium 
chloride on (MounryRArT), A., i, 625. 

action of potassium hydroxide and 
alkali carbonates on (DESGREZ), 
A., i, 166. 

compounds of, with formaldehyde 
(PINNER), A., i, 626. 

Chloral hydrate, dissociation of (NEF), 

A., i, 109. 

detection of (JAworowsk1),A.,ii, 265. 

detection of in urine (KuLiscn), A., 
ii, 357. 

ar -* apenas (Betti), A., 
i, 656. 

Chloralhydroveratrine (FRANKFORTER), 
A., i, 497. 

Chloralmethyleneglycol oxide, from the 
action of alcoholic ammonia on heza- 
1. eee: (PINNER), A., 
i, 627. 

Chloranilic acid, isoamylamine salt of 
(Jackson and TorREy), A., i, 468. 
Chlorine, atomic refraction of, in satur- 

ated and unsaturated compounds 
(Swarts), A., ii, 361. 

conductivity of, after exposure to 
Rontgen rays (RUTHERFORD), A., 


density of (Lupvo), A., ii, 108. 
dissociation of (Lzpuc), A., ii, 215. 
Hydrochloric acid (hydrogen chloride), 


electrolysis of (Hazer), A., 
li, 364; (HaBer and GRINBERG), 
A., ii, 215, 365. 
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Chlorine :— 

Hydrochloric acid (hydrogen chloride), 
conductivity of, after exposure 
to Réntgen rays (RUTHER- 
ForD), A., ii, 113. 

migration ratio of, when dissolved 
in different liquids (Car- 
TANEO), A., ii, 211. 

transference ratios of, in dilute solu 
tion (Brtn), A., ii, 558. 

temperature coefficient of electro- 
lytic conductivity of (SCHALLER), 
A., ii, 322. 

critical temperature of (LEDUC and 
SACERDOTE), A., ii, 20. 

critical pressure of (LEnpvc and 
SACERDOTE), A., ii, 20, 471. 

drying of, by phosphoric anhydride 
(BAKER), T., 422; P., 1898, 99. 

action of, on mercury, in presence of 
oxygen (BERTHELOT), A., ii, 163. 

absorption of, to form standard acid 
(Moony), T., 658 ; P., 1898, 149. 

Chlorides. See Agricultural Chemistry. 

Chloride of Lime. See Bleaching 

powder. 

Chloric acid, detection of (Woop- 

RUFF), A., ii, 254. 
Chlorates, estimation of, by iodine 
(BIALOBRZESK!), A., ii, 184. 

Perchlorate; detection of, in Chili salt- 
petre (SELCKMANN), A., ii, 403 ; 
(BREUKELEEVEN), A., ii, 482; 
(FRESENIUS and BAYERLEIN), 
A., ii, 636. 

estimation of, in sodium nitrate 
(WINTELER), A., ii, 90. 
Chlorine, detection and estimation of :— 
detection of, in bitter almond water 
(Fromm), A., i, 266. 

estimation of, by persulphates 

. (BRUNNER), A., ii, 350. 

estimation of bromine and iodine in 

presence of, in saline waters 
(RicHARDs), A., ii, 253. 
separation of bromine from (BAUBIGNY 
and Rivats), A., ii, 90. 
separation of bromine from, in a mix- 
ture of alkali salts (BAUBIGNY and 
Rrvaus), A., ii, 137. 
separation of bromine and iodine 
from (CARNoT), A., ii, 349. 
Chlorite, alteration of, by contact-meta- 
morphism (DALMER), A., ii, 82. 
group, constitution of (DALMER), 
A., ii, 440. 
Chloritoid from Kincardineshire (Bar- 
Row), A., ii, 389. 
Chloro-derivatives. 

Acetanilide, 

Acetic acid and chloride. 

Aceto-p-amidodimethylaniline. 


See under :— 
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Chloro-derivatives. See under :— 
Acetonaphthalide. 
Acetone. 
Acetophenonecarboxylic acid. 
Acctylanisoil. 
Acetylidene hydroxide. 
Acetyl-a-naphthylic methylic ether. 
Acetylphenetoil. 
Acetylphenylacetic acid. 
Acetylphenylbenzamidine. 
Acetylphenylic ethylic ether. 
Acetylpropionamide. 
Acetylpyruvic chloralide. 
Acrylic acid. 
Adenine. 
Albumin. 
iso-Amylaminooxyquinone. 
Amylic alcohol. 
Anhydrocamphoronic chloride. 
Aniline. 
Anilinobenzoparoxazine. 
Anilino-a-phenylacetic acid. 
Anilino-a-propionic acid. 
Anisoil. 
Anisyl methyl ketone. 
Azobenzene. 
Azoxy benzene. 
Benzaldehyde. 
Benzanilidimidochloride. 
Benzene. 
Benzenediazocyanide. 
Benzenediazonium. 
Benzenylanilidoxime. 
Benzodiethylacetal. 
Benzodimethylacetal. 
Benzoic acids. 
Benzonitrile. 
Benzophenone. 
Benzoylpyruvic chloranilide. 
Benzylbenzaldoxime. 
Benzylisobenzaldoxime. 
Benzylhydroxylamine. 
Benzylic cyanide. 
Benzylidene-a-naphthylamine. 
Benzylidenic chloride. 
Benzylphenol. 
Bisdiketohydrindene. 
Bismuthotrianisyl. 
Butane and iso-Butane. 
Butylic alcohol. 
Caffeine. 
Camphene. 
Camphor. 
Carbazole. 
Carbocinchomeronic acid. 
Carbon tetrachloride. 
Carvacrol. 
Casein. 
Catechol. 
Chloral. 
Chloroform. 
Cinnamic acid. 


Chloro-derivarives. See under :— 

Cerulignone. 

Coumarone. 

Cresol and p-Cresol. 

Cyanethine. 

Cyanuramide. 

Cyanuric chloride. 

Cymene. 

Cymenesulphonic acid. 

Diacetoxynaphthalene. 

Diacetyldiphenylic ethylenic ether. 

Ditsoamylaminoquinone. 

Dianisylstibinetrichloride. 

Diazoaminobenzene. 

Diazobenzene. 

Diazonium bromide. 

Dibenzylhydroxylamine. 

B-Diethoxyacrylic acid. 

Diethoxytetrachlorodimethyltetroxan. 

Diethoxypurine. 

Dihydrobenzene. 

Dihydro-8-camphylic acid. 

Dihydro-m-xylene. 

Dihydroxynaphthalene. 

Dihydroxynicotinic acid. 

Diketotetrahydronaphthalene. 

Dimethenetetroxan. 

Dimethenetrioxin. 

Dimethoxymethylphthalide. 

Dimethoxyquinone-diethy|ldiacety]- 
acetal, and -dimethyldiacetylacetal. 

Dimethoxyquinonedimethylhemi- 
acetal 


Dimethylhypoxanthine. 
Dimethyloxypurine. 
Dimethylpurine. 
Dimethylpyridinecarboxylic acid. 
Dimethyltetroxan. 
Dimethyltrioxin. 
Diphenoxythiophosphamide. 
Diphenoxythiophosphory] chloride. 
Diphenylbenzene. 

se ileal chloride. 
Ethane. 

Ethoxymethylpurine. 
Ethoxypurine, 
8-Ethylamylamine. 
Ethyl¢soamylamine. 
Ethylcedriret. 

Ethylenic chloride. 

Ethylic propylic ether. 
Ethylidenebutylxylyl methyl ketone. 
Ethyloxindole. 

Fenchene. 

Fenchenephosphonic acid. 
Formazylbenzenecarboxylic acid. 
Fumaric acid. 

Glyceryl chlorhydrin. 

Glyoxylic acid. 

Guanine. 

Harmine. 

Helicin. 
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Chloro-derivatives. See under :— 


Helicoidin. 
cyclo-Heptanecarboxylic acid. 
cyclo-Hexane. 
Hydrobenzamide. 
Hydroxyacetophenone. 
Hydroxycyclohexane. 
Hydroxylepidine. 
Hydroxymethylethylquinoline. 
Hydroxymethylquinoline. 
Hydroxypropacetal. 
Hydroxypro ee 
Hydroxypyridine, 

dea mmggme 
Hypoxanthine, 

Lepidine. 

Lepidinic acid. 
Leucodimethyllignone-blue. 
Lutidinecarboxylic acid. 
Maleic acid. 

Malonic acid. 

Mandelic acid. 
Mandelonitrile. 
Methoxybenzaldehyde. 
Methoxybenzoic acid. 
Methyladenine. 
Methylaminomethyl purine. 
Methylaniline. 
Methylchloroform. 
Methylenephthalyl. 
Methylenic chloride. 


Methylethylpyridinedicarboxylic acid. 


Methylethylquinoline. 
2-Methy1-6-heptanone. 
o-Methylhexahydrobenzoic acid. 
Methylic ether. 

Methylic ethylic ether. 
Methyloxypurine. 
Methylphenomorpholine. 
Methylphthalazine. 
Methylphthalimide. 
Methylpurine. 
Methylquinoline. 
Methylquinolinecarboxylic acid. 
3-Methylxanthine. 
Naphthacenequinone. 
Naphthylamine. 
Naphthylic phosphate. 
Papaverine propochloride. 
iso-Pentane. 
cyclo-Pentanedione. 
cyclo-Pentanone. 
cyclo-Pentenedione. 
cyclo-Pentenone. 
Phenetoil. 
Phenoxyacetone. 
Phenylacetic acid. 

Phenyl benzyl ketone. 
Phenylbutyltriazole. 
Phenylearbamacetic acid. 
Phenylchloroform. 
Phenyldihydroisoindole. 


Chloro-derivatives. See under :— 


Phenyldipiperidine-N-phosphine. 

Phenylditolylmethane. 

Phenyl ethyl ketone. 

Phenylic carbonate. 

Phenylic ether. 

Phenylic iododichloride. 

Phenylic methylphosphinate. 

Phenylic phosphate. 

Phenylic phosphite. 

Phenylic pi inediurethane. 

Phenyl methyl] ketone. 

Phenylmethylpyrrodiazole. 

Phenylmethy!pyrrodiazolone. 

Phenylnaphthaphenazonium chloride. 

Phenylphenazonium chloride. 

Phenylphenylethyltriazole. 

Phenylpropyltriazole. 

Phenylpyrrodiazole. 

Phenylpyrrodiazolonecarboxylic acid. 

Phenylpyrrodiazolones. 

Phenylaposaffranine. 

Phenylsulphonehydrazobenzene, 

Phloroacetophenone chloride. 

Propaldehydediethylacetal. 

Propane. 

Propionic acid. 

Propylene. 

Propylic alcohol. 

Propylic chloride. 

Propyloxindole. 

Proteinochrome. 

Protocatechuic acid. 

Purine. 

Pyridine. 

Pyridinetricarboxylic acid. 

Quinoline and iso-Quinoline. 

Rosamine. 

apo-Saffranone. 

Salicin. 

Salicylaldehyde. 

Salicylaldoxime. 

Salicylic acid. 

Saligenin. 

Selenoacetone. 

Selenoacetophenone. 

Succinic acid. 

Succinophenylamic acid. 

Telluroacetophenone. 

Telluroanisoil. 

Telluro-p-anisy] methy] ketone. 

Tellurophenetoil. 

Telluroresorcinol. 

Telluro-p-tolyl methyl ketone. 

Tetracetylsalicin. 

Tetrisoamyldiamino-quinone and -oxy- 
quinone. 

Tetrethyldiaminodihydroxytripheny]- 
methane. 

Theobromine. 

Thymol. 

Thymoquinone. 
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Chloro-derivatives. See under :— 
Toluene. 

Toluenedisulphonic acid. 

Toluenesul phonic acid. 

Tolylic methylic ethers. 

Trianisystibic acid. 

Trimethylenic chlorhydrin. 

Triphenolmethylphosphonium. 

Triphenylethanone. 

Triphenylethylene. 

Triphenylmethane. 

Vanillin. 

Vanilloin. 

Veratrole. 

Xanthen. 

Xanthine. 

Xanthone. 

Xylylenebisaniline. \ 

Chloroform, dielectric constants of mix- 

tures of carbon bisulphide and 
ethylic alcohol with (Puiirp), A., 
ii, 9. 

action of, on phenylhydrazine (BRun- 
NER and LErns), A., i, 158. 

action of potassium hydroxide and 
alkali carbonates on (DESGREZ), 
A., i, 166. 

production of carbonic oxide from, in 
animals (DEsGREZ and NIcLovUxX), 
A., ii, 529. 

estimation of, in viscera (SEYDA), A., 
ii, 410. 

Chlorophyll. 
istry. 

Chocolate, estimation of 
(RocguEs), A., ii, 195. 

Cholanic acid, properties of, and phenyl- 
hydrazone derivative of its ethylic 
salt (BULNHEIM), A., i, 711. 

Cholechrome, preparation of, from liver 
and its ‘properties (DAsTRE and 
FLorEsco), A., i, 607. 

Cholesteric acid, non-formation of, 
from cholic and bilianic acids(BULN- 
HEIM), A., i, 710, 711. 

Cholesterol, presence of, in oak wood 

and bark (MeTzcER), A., 
ii, 88, 

from Staphylococcus alba and Fucus 
crispus (GERARD), A., i, 549. 

from wool fat (DARMSTAEDTER and 
LirscHvtz), A., i, 470. 

origin of the, in bile (Dovon and 
DuFoort), A., ii, 36. 

as vaccine for snake poisoning (PHISA- 

*-Brx), A., ii, 245. 

} detection of, in fats (ForsTER and 
RIECHELMANN), A., ii, 263. 
iso-Cholesterol, formula of (ScHvuzE), 
A., i, 463. 
from wool fat (DARMSTAEDTER and 
LiFscut1z), A., i, 470. 


See Agricultura) Chem- 


sugar in 
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Cholic acid, action of hydriodic acid and 
phosphorus on (SENKowskK!), A., 
1, 389. 
preparation of, its anhydride and 
reduction products (Preeci), A., 
i, 708, 709. 
crystalline form and oxidation pro- 
ducts of (BuLNHEIM), A., i, 710. 
Choline, occurrence of, in Strophanthus 
Kombé seeds (THoms), A., i, 328. 
and its salts (GuLEwiITscH), A., ii, 
622. 
physiological action of (HALLIBURTON 
and Mott), A., ii, 242. 

Cholylic acid, non-formation of, in free 
state; its metallic, bromo-, and 
nitro-derivatives and anhydride 
(SzNKowsk1), A., i, 389. 

Chromatophores, activity of chloro- 
phyll dependent on presence of 
(Kny), A., ii, 302. 

Chromite (Chrome iron ore), assay of 

(WALLER), A., ii, 145. 

estimation of chromium in’ (SANI- 
TER), A., ii, 94. 

use of sodium peroxide in analysis of 
(GLASER), A., ii, 483. 

Chromium, preparation of, by means of 
aluminium (GoLpscHMIDT), A., 
ii, 509. 

electromotive behaviour of (H1TToRF), 
A., ii, 368. 

Chromium salts, colour changes of 
(VENABLE and Miter), A., 
li, 592. 

analysis of (PROCTER), .A., ii, 311. 
Chromium arsenates (TARuGI), A., 
ii, 119. 
carbide (MoIssANn), A., ii, 161. 
sesquioxide (chromic oxide), blue glass 
containing (DuBoIN), A., ii, 593. 
action of arsenious acid on 
(REICHARD), A., ii, 22. 
silicide (ZETTEL), A., ii, 520. 
action of sulphur on (DE CHALMOT), 
A,, ii, 114. 
sulphide (SCHNEIDER), A., ii, 230. 
chrome alums, refractive indices of 
blue and green solutions of (SORET, 
BorEL, and Dumont), A., ii, 274. 
Chromammonium salts : — Nitrosyl- 
tetrathiocyanodiamminechromium 
(WERNER and RicurTseR), A., 
i, 57. 
Chromic acid, estimation of (PRoc- 
TER), A., ii, 311. 
estimation of, volumetrically 
(Ruoss), A., ii, 644. 
separation of aluminium from 
(BREARLEY), A., ii, 460. 
separation of iron and manganese 
from (BREARLEY), A., ii, 409. 
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Chromium — 
Chromates, influence of, on germinating 
seeds (VANDEVELDE), A., ii, 302. 
estimation of, volumetrically 
(BIALOBRZESKI), A., ii, 184. 
separation of chromic salts from 
(BREARLEY), A., ii, 488. 
tetroxide and salts of perchromic 
acid (WiEDk), A., ii, 28, 295. 
Thiochromic acid and its salts(ScHNEI- 
DER), A., ii, 230. 
Thiodichromic acid and potassium 
salt (SCHNEIDER), A.,ii, 229, 230. 
Chromous potassium carbonates 
(BAuvcE#), A., ii, 592. 
sodium carbonate (BAvuGs), 
ii, 294. 
Chromium, detection, estimation, and 
separation of :— 
detection of, spectroscopically (DE 
GRaAMONT), A., ii, 636. 
detection of traces of magnesia in pre- 
sence of (Romisn), A., ii, 458. 
effect of, on copper estimation (BREAR- 
LEY), A., ii, 258. 
estimation of (BREARLEY and JERVIS), 
A., ii, 642. 
estimation of, colorimetrically (HILLE- 
BRAND), A., ii, 541. 


A., 


estimation of, volumetrically (LzEF- 


FLER), A., ii, 460. 

estimation of, in chrome ore and ferro- 
chromium (SANITER), A., ii, 94. 

estimation of, in ferrochromium and 
chromium steel (SPULLER and BRen- 
NER), A., ii, 95; (FRESENIUS and 
BAYERLEIN), A., ii, 260. 

estimation of vanadium in presence of 
(HILLEBRAND), A., ii, 541. 

separation of aluminium and zinc from 
(Parr), A., ii, 52. 

separation of iron from (BREARLEY), 
A., ii, 148, 648. 

separation of zinc, manganese, cobalt, 
and nickel from (Wynkoop), A., 
ii, 54. 

Chromium steel, estimation of chromium 
in (SPw#LLER and BRENNER), A., ii, 95 ; 
(FRESENIUS and BAYERLEIN), A., 
ii, 260. 

Chrysin, the diazobenzene derivative of 

(PERKIN), T., 669 ; P., 1898, 161. 
dimethylic ether (FRIEDLANDER and 
ScHNELL), A., i, 24. 

Chrysocetraric acid, occurrence of, in 
Cetraria pinastri; its metallic and 
ethylic salts, acetyl, and benzoyl deri- 
vatives (Hxssg), A., i, 535. 

Chrysoidine  (benzencazo-m-phenylene- 
diamine), triazine derivative of 
(NozttTINe and WEGELIN), A., 
1, 155. 
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Chrysophanic acid, (dihydroxymethyl- 
anthraquinone), presence of, in Gas- 
parrinia cirrhochroa (Ach.) and in 
Callopisma flavovirescens (Mass.), and 
identity of, with parietin, physciacic 
acid, chrysophyscin, and physcion 
(ZopF), A., i, 89. 

Chrysophyscin, identity of, with chryso- 
phanic acid (Zopr), A., i, 89. 

a pacer, preparation of, from ergot 
(JacoBy), A., i, 268. 

Cinchomerimide, velocity of hydro- 
lysis of (Mroxatr), A., i, 248. 

Cinchonamine hydrochloride, compounds 
of, with metallie chlorides (BouTRoux 
and GEeNvVREssE), A., i, 52. 

Cinchonine, alleged conversion of, into 
cinchonidine (Pau and CownLEy), 
A., i, 51. 

conversion of, into its isomerides by 
acids (SkRAUP), A., i, 51. 

1-tartrate (MARCKWALD 
CHWOLLEs), A., ii, 372. 

hydrogen d- and J-tartrates, boiling 
points of solutions of (MARoK- 
WALD and CuHwo.tzs), A., 
ii, 367. 

Cinchotine, nomenclature of (SKRAUP), 
A., i, 497 

Cinchotinesulphonic 
A., ii, 51. 

Cinnabar from China (TERMIER), A., 
ii, 167. 

action of sulphur monochloride on 
(SmiTH), A., ii, 571. 

Cinnamaldehyde, action of silent electric 
discharge on, in presence of 
nitrogen (BERTHELOT), A., i, 554. 

action of ethylic acetoacetate on 
(KNOEVENAGEL), A., i, 406. 

condensation of, with hydrocotarnine 
(Kersten), A., i, 708. 

Cinnamaldehydediethylacetal and its 
monobromo-derivatives (CLAISEN), A., 
i, 422. 

Cinnamaldehydedimethylacetal 
(FiscH—ER and HorFFa), 

i, 660. 
and its monobromo-derivative 
(CLAISEN), A., i, 422. 

Cinnamamide, formation of additive 
compound by the action of bromine 
on (FREUNDLER), A., i, 563. 

o-nitro- (PscHoRR), A., i, 492, 

Cinnamene. See Styrene. 

Cinnamic acid (8-phenylacrylic acid), 
preparation of, from benzaldehyde, 
acetic anhydride and sodium acetate 
(Ner), A., i, 111. 

formed by hydrolysis of Barbadoes 
aloes-resin (TscHIRCH and PEDER- 
SEN), A., i, 599. 


and 


acid (SKRAUP), 


A., 
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Cinnamic acid and its bromo-, dibromo-, 
dichloro-, cyano-, cyanonitro-, di- 
iodo- and nitro-derivatives, etherifi- 
cation of (SuDBOROUGH and LLoyp), 

T., 88, 91, 92; P., 1897, 240. 
a-cyano-, and a-cyano-o-nitro-, 
methylic salts (SupBoROUGH and 
Luoyp), T., 88; P., 1897, 240. 
allo-Cinnamic acid, and its a- and 
B-bromo-derivatives, etherification of 
(SupBoroveH and Luioyp), T., 91; 
P., 1897, 240. 
a-bromo-, action of sulphuric acid on 
(LIEBERMANN), A., i, 662. 
B-bromo-, methylic salt (SUDBOROUGH 
and Luoyp), T., 87 ; P., 1897, 240. 
Cinnamomum Culilawan, oil of 
(GILDEMEISTER and STEPHAN), A., 
i, 202. 

Cinnamonitrile, 0-amino-, and its picrate 
and acetyl derivative (PscHoRR), A., 
i, 492. 

o-nitro- (PscHORR),A., i, 492. 

Cinnamoylbromamide, 8-bromo- 

(FREUNDLER), A., i, 564. 
$-Cinnamoyl-1 : 2-diphenyldiketodi- 
hydropyrroline (ScHIFF and GIGLI), 
A., i, 490. 
Cinnamylideneacetoacetic acid, ethylic 
salt (KNOEVENAGEL), A., i, 406. 


Cinnamylidenediaminocrotonitrile, m- 
nitro- (Mor), A., i, 27. 
Cinnamylidenecumaranone, 3: 4-diacety] 


derivative of (HALLER and VON 
KosTANECK!), A., i, 201. 
Cinnamylideneindanedione (von Kosta- 
NECKI and LaczKowskI), A., i, 32. 
1’-Cinnamylidinephthalazine (GABRIEL 
and EscHENBACR), A., i, 213. 
Citraconic acid, electrolytic dissociation 
of (SmiTH), A., ii, 285. 
ethylic salt, condensation of, 
with piperidine (RUHEMANN and 
BrRownInG), T., 725; P., 1898, 
167. 
Citraconic anhydride, action of alco- 
holic ammonia on (PivTrTr), A.,i, 634. 

Citraconimide, velocity of hydrolysis 

of (MrouaTI), A., i, 248. 
amino- (WISLICENUS and KIEsE- 
WETTER), A., i, 240. 

Citral (2 : 6-dimethyl-A**-octadienc-8-al) 
from oils of Citrus limonum and 
Andropogon citratus (DOEBNER), A., 
i, 676. 

from lemon-grass oil (TrEMANN), A., 
i, 677. 

from oil of sassafras bark and leaves 
(PowER and KiEBER), A., i, 826. 

constitution of, and action of potas- 
sium .carbonate on (VERLEY), A., 
i, 557. 
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Citric acid, allotropic forms of (Nico1), 

A., ii, 369. 

electrolytic dissociation of (SmiTH), 
A., ii, 285. 

effect of temperature on the acidity of 
(DEGENER), A., i, 404. 

production of, from sugar by moulds 
(WEHMER), A., ii, 446. 

growth of Verticillium glaucum in 
(WEHMER), A., ii, 398. 

estimation of, in tobacco (KIssLIN@), 
A., ii, 659. 

estimation of tartaric acid in (BoRN- 
TRAGER), A., ii, 642. 

Citromyces pfefferianus, oxygen re- 
quisite for the growth of (WEHMER), 
A., ii, 446. 

Citronellol, separation of geraniol from ; 
acetate, valerate, hexoate and 
crotonate of (FLArAU and LABBE), 
A., i, 618. 

a phthalate, silver and 

methylic salts, diphenylurethane 
(ERDMANN and Hours), A., i, 36. 

Citrus madurensis, oil of (GILDEMEISTER 
and STepHan), A.,-i, 202. 

Cladina alpestris and C. silvatica, con- 
stituents of (ZopF), A., i, 489. 

Cladonia amaurocrea and C. rangi- 
ferina, constituents of (ZopF), A., 
i, 489. 

Cladonia coccifera, C. pyxidata, C. 
rangiferina, and C. rangiformis, 
constituents of (HEssE), A., i, 533. 

Cladonia pyxidata, pressure of emulsin 
in (HERIssEyY), A., i, 612. 

Cladothriz-like fungus, a nitrifying, and 
conditions of growth (StuTzER and 
HARTLEB), A., ii, 301. 

Clay from Wyoming (Knicur), A., 
ii, 610. 

Clinohedrite from New Jersey (PEN- 
FIELD and Foote), A., ii, 607. 

Clover. See Agricultural Chemistry. 

Cloves, oil of, constituents of (Erp- 
MANN), A., i, 37. 

Clupeine, and its sulphate, and hydro- 
lytic products (KossEx), A., i, 715. 
Coal, composition of pre-carboniferous 

(Hopeson), A., ii, 120. 

from New South Wales (MINGAYE 
and Carp), A., ii, 385. 

from Nova Scotia (GiuPpIn), A., 
ii, 384. 

analysis of (HILLEBRAND, DUDLEY, 
and Noysgs), A., ii, 489. 

Coal-gas, recent developments in light- 

ing by (Bunre), A., i, 218. 
action of concentrated sulphuric acid 
on (FRiTzscHe), A., i, 115. 
estimation of benzene in (HARBECK 
and Lunes), A., ii, 193. 
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Coal-gas, estimation of free nitrogen in 
(ARTH), A., ii, 535. 

estimation of sulphur in (Lon@1), 
A., ii, 535. 

Coal Measures of Missouri, native iron 
in (ALLEN), A., ii, 120. 

Cobalt, atomic weight of (RicHARDs and 
BAXTER), A., ii, 377; (WINKLER), 
A., ii, 475, 

Cobalt bases, colour and constitution of 
(KURNAKOFF), A., ii, 476. 

Cobalt ammonia salts (JORGENSEN), A., 

ii, 592. 

Anhydroxycobaltammine salts (WER- 
NER and Mytivs), A., ii, 334. 

Aquopentamminecobalt sulphite 
(HOFMANN and ReEINscH), A., 
ii, 378. 

Aquotetramminecobalt ammonium 
sulphite (HoFMANN and REINscH), 
A., ii, 379. 

Diaquotetramminecobalt sulphate, 
basic (JORGENSEN), A., ii, 227. 

Disulphitotetramminecobalt ammonia 
(WERNER and GriGeEr), A., ii, 380. 

Hydronitritoiminohexamminedi- 
cobalt salts (WERNER and STEIN- 
ITZER), A., ii, 226. 

Hydronitritoimino-octamminedi- 
cobalt salts (WERNER and BASELLI), 
A., ii, 225. 

Hydrosulphatoimino-octamminedi- 
cobalt salts (WERNER and BAsELL!), 
A., ii, 224. 

Imino-octamminedicobalt salts 
(WERNER, BASELLI and BEDDOW), 
A., ii, 224, 225. 

Luteocobaltic fluoride, borofluor- 
ide, fluoroxy-molybdate, -tungstate, 
-uranate, and -vanadate, silicofiuor- 
ide and titanofluoride (MIOLATI and 
Rosst), A., ii, 222, 223. 

Melanocobalt chloride (WERNER and 
BASELLI), A., ii, 226. 

Oxodi-imino-octamminedicobalt salts 
(WERNER and BEDpow), A., ii, 223. 

Oxycobaltammine salts (WERNER and 
Myttvs), A., ii, 335. 

Sulphitopentamminecobalt sulphite 
(WERNER and GrRUGER), A., ii, 379. 

Sulphitotetramminecobalt sodium sul- 
phite (Hormann and REINscB), 
A., ii, 379. 

Tetramminecobalt sulphite (HOFMANN 
and Rernscw), A., li, 377. 

Tetramminediaquodiamminecobalt 
salts, anhydrobasic (JORGENSEN), 
A, &, S27. 

Cobalt bromide, molecular weight of 

(WERNER), A., ii, 214. 

potassium carbonate (REYNOLDs), T., 

264; P., 1898, 54. 
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Cobalt chloride, molecular weight of 
(WERNER), A., ii, 214. 
transference ratios of (BEIN), 
ii, 554. ‘ 

nitrite, double salts of, with nitrites of 
other metals (ROSENHEIM and 
Korpg.L), A., ii, 430. 

oxide, action of arsenious acid on 
(REICHARD), A., ii, 22. 

sulphate and nitrate, vapour pressures 
of saturated solutions of (LEsca@uR), 
A., ii, 109. 

sedium, potassium, and silver nitro- 
cyanides (ROSENHEIM and KopPEL), 
A., ii, 482. 

Cobalt, detection, 

separation of:— 

detection of traces of magnesia in 
presence of (RomIsN), A., li, 458. 

estimation of, electrolytically (WoL- 
MAN), A., ii, 51. 

estimation of, volumetrically(HARRIs), 
A., ii, 487. 

separation of aluminium and zinc 
from (PARR), A., ii, 52. 

separation of iron from (Duorv), A., 
ii, 54; (BREARLEY), A., ii, 96. 

separation of iron, chromium, and 
aluminium from (Wynkoop), A., 
ii, 54. 

separation of zinc from (WALLER), 
A., ii, 257. 

Cobaltite, action of sulphur monochloride 
on (Smita), A., ii, 571. 

Cobra-venom, influence of, on blood- 
coagulation (STEPHENS and Myers), 
A., ii, 479. 

Cocaine, constitution of (WILLSTATTER), 

A., 4, 361. 

hydrochloride, specific rotatory power 
and solubility of pure (H&RISsEY), 
A., i, 498. 

physiological action of derivatives of 
(Vincr), A., ii, 242. 

Coccellic acid, occurrence of, in Cladonia 
coccifera (HESSE), A., i, 533. 

Cochlearia Armoracia (horseradish), pre- 
sence of glucoside in root of (GADA- 
MER), A., ii, 180. 

Cocoa, estimation of sucrose in (DE 
Koninos), A., ii, 314. 

Codeine, detection of (BRocrInER), A., 
ii, 269; (BRUYLANTs), A., ii, 270; 
(SERGEEFF), A., ii, 467. 

Cerulignone, action of acids on, in 
aqueous and alcoholic solution ; chlor- 
hydro-derivative (LIEBERMANN and 
Cyrsutsk1), A., i, 378. 

Coffee, estimation of caffeine in (FoRsTER 
and RIECHELMAN), A., ii, 269, 359. 
Cohenite from the Beaconsfield meteorite 

(ConEn), A., ii, 171. 
57 


A., 


estimation, and 
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Cohenite in telluric iron from Greenland 
(CouHEN), A., ii, 83, 232. 


from the “ag Co. meteorite 


(ConEn), A., ii, 83. 
See 2- -Methyl-4-ethylpyri- 


a-Collidine. 
dine. 
8-Collidine. 
dine. 
Collidone a preparation of 
a (DE Contnog), A., i, 455 
Collyrite (?) from ‘Newcastle-on-Tyne 
(MurRTON and SHAW), A., ii, 387. 
Colophony, detection of, in dammar 
resin and in guaiacum resin (Hirscu- 
SOHN) A., ii, 656. 
examination of (DieTERicH), A., 
ii, 655. 
Colostrum. See Agricultural Chemistry. 
Colour and constitution of halogen double 
salts (KURNAKOFF), A., ii, 475. 
Colouring matter, C,;H,,O,, and its 
acetyl derivative from leaves of Arcto- 
staphylos wa ursi, and broach leaves 
(PERKIN), P., 1898, 104. 
Colouring matters, ferruginous, of sedi- 
mentary rocks (SPRING), A., ii, 525. 
metallic salts of natural yellow, and 
their constitution (PERKIN and 
Woop), P., 1898, 57. 
Colouring matters. See also :— 
Acetyldiazobenzenemorin. 
Apigenin. 
Benzoyl-p-leucaniline. 
Benzoy]-p-rosaniline. 
Bismarck-brown. 
Carminic acid. 
Chlorophyll. 
Cholechrome. 
Chrysin. 
Chrysoidine. 
Coeerulignone. 
Crystal-violet. 
Diacetyldiazobenzene-euxanthone. 
Diamine dyes. 
Diazobenzeneapigenin. 
Diazobenzenechrysin. 
Diazobenzene-euxanthone. 
Diazobenzenemorin. 
Dimethyllignone-blue. 
Dimethylphenosaffranine. 
Dimethylapophenosaffranine. 
Dimethylrosinduline. 
Dimethylsaffranine. 
Dimethylaposaffranine. 
Disazo-colouring matters. 
p-Ethoxyglauconic acid. 
Ethylsaffraninone. 
Ethylsaffranol. 
Ethyltolusaffranine. 
Ethyltoluaposaffranone. 
Euxanthone. 
Ferrin. 


See 4-Methyl-3-ethylpyri- 
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Colouring matters. See :— 
Fleming 

emingin. 
Gentisie 
Glauconic acid. 
Hemin. 
Hemoglobin. 
Homoflemingin. 
Homovitexin. 
Hydrazine dyes, 
Indigo. 
Indigoimine. 
Leucaniline. 
Luteolin. 
Magenta. 
Malachite-green,. 
Methoxyrosindone. 
Methylaminosaffranine. 
Methylene-blue. 
Methylenelignone-blue. 
Methylphenetolylaposaffranine. 
Methylaposaffranine. 
Methyltolusaffranine. 
Monin. 
Myricetin. 
Myrticolorin. 

8-Naphthaglauconic acid. 
o Naththyatitenol, 
Osyritrin. 
Oxyhzmoglobin. 
Phenylrosinduline. 
Phenylsaffranine. 
Phenylaposaffranine. 
Phenylsaftranolcarboxylic acid. 
Phenylsaffranolsulphonic acid. 
Phenyltoluphenazoniim. 
Proteinochrome. 
Quercetin. 
iso-Rhamnetin. 
Rhodamine. 
Rosanilines, 
iso-Rosindone. 
Saffranine and apo-Saffranine. 


Columbite, action of sulphur monochlor- 
ide on (Smita), A., ii, 572. 

Columbium. See Niobium. 

Combination and substitution (WALD), 
A., ii, 327. 

Combustion in rarefied air (BENEDI- 

OENTI), A., ii, 215. 
— > presence of water(NeF), A 
i, 110. 

Comendite from Sardinia (BERTOLIO), 
A., ii, 81. 

Compressibility of , as @ function 
of their critica temperature and 
we —— and SACERDOTE), 

2, 
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Compressibility of solutions (GILBAULT), 
A., ii, 111. 

Condensation of water vapour in presence 
of dust-free gases(WiLson), A., ii, 372. 

Conductivity of electrolytes. See Electro- 
chemistry. 

Conferve, formation of 
(Boxorny), A., ii, 41. 
Conglutin, Ritthausen’s, composition 

and properties of (OsBORNE and 
CAMPBELL), A., ii, 624. 
Coniferin, action of calcium hydrogen 
sulphite on (Kuason), A., i, 398. 
Conifer-seeds, the proteid matter of 
(Sonuuzg), A., i, 608. 
decomposition products of proteids 
from (ScHuuzE), A., ii, 179. 
Coniine, constitution and physiological 
action of (MoorE and Kow), A., 
ii, 176. 
detection of (MeuzEr), A., ii, 651. 
detection of, in tinctures (Karz), A., 
ii, 548. 
r-Coniine, existence of, 
(KistTEr), A., ii, 549. 
Constitution, chemical, and fluorescence 
(Myer), A., ii, 105. 
Cookeite from Maine (WARREN), A., 
ii, 608. 
Copal, action of, on photographic plates 
(RussExz), A., ii, 288. 
Copiapite in Paris basin (LAcRorIx), A., 
li, 384. 
Copper, native, from New Jersey (Foote), 
A., ii, 602. 
crude, impurities in (SCHLAGDEN- 
HAUFFEN), A., ii, 118. 
distribution of precious metals and 
impurities in (KELLER), A., ii, 50. 
action of sulphuric acid on (BAsKER- 
VILLE), A., ii, 22. 
action of anhydrous nitric acid on 
(VELEY and MAntEy), A., ii, 277. 
action of, in ordinary distilled water 
on Tubifex (RINGER), A., ii, 176. 
physiological action of (KoLDEWEY), 
A., ii, 37 
Copper alloys, estimation of phosphorus, 
arsenic, bismuth, cadmium, nickel 
and cobalt in (THompson), A., 
ii, 97. 
with aluminium, Roéntgen ray photo- 
graphs of (HEycock and NEVILLE), 
T., 720; P., 1897, 106. 
with antimony (copper antimonide), 
a from smelting works 
(HLAWATSOB), A., ii, 603. 
with beryllium (LeBEav), A., ii, 292. 
with cadmium (SENDERENS), A., 
ii, 25. 
with nickel, assay of (Rice), A., 
ii, 354 


starch in 


in solution 
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Copper alloys, with silver, tin and zinc 
(HerscuKowirscn), A., ii, 583. 
with silver and zinc (FowLER and 

Harroe), A., ii, 24. 
ternary, with tin and antimony or 
lead and antimony (CHARPy), A., 
ii, 584. 
Copper salts, colour and constitution of 
complex (KurRNAKOFF), A., ii, 476. 
Copper phosphide (GRANGER), A., 
ii, 474. 
silicide, action of sulphur on (DE 
CHALMOT), A., ii, 114. 
action of zinc on (DE CHALMOT), 
A., ii, 474. 
potassium thiosulphates (MurTus- 
MANN and SturTzgE1), A., ii, 513. 
Cupric salts dissolved in liquid 
ammonia, electrolysis of (CaDy), 
A., ii, 204, 
action of cadmium on solutions of 
(SENDERENS), A., ii, 26. 
action of hydrogen sulphide on (Cop- 
Pook), A., ii, 221. 
Cupric Ayperborate (MELIKOFF 
PISSARJEWSKY), A., ii, 375. 
potassium carbonates (REYNOLDS), 
T., 263; P., 1898, 54. 
chloride, transference 
(Bern), A., ii, 554. 
hydrolytic dissociation of (LEy), A., 


and 


ratios of 


ii, 66. 
hydroxide, colloidal and crystalline 
(BEMMELEN), A., ii, 220. 
nitrite, triple salts with the nitrites 


of ammonium, barium, calcium, 
potassium and strontium (PRzI- 
BYLLA), A., ii, 162. 
hyponitrite (KrrscHNER), A., ii, 374. 
oxide, dielectric constant of, at — 185°, 
when mixed with ice (DEWAR 
and FLEmrne), A., ii, 280. 
behaviour of glycerol with (BULLN- 
HEIMER), A., ii, 262. 
and oxychlorides, action of 
arsenious acid on (REICHARD), 
A., ii, 22. 
phosphate, influence of temperature 
and pressure on the velocity of 
reaction of hydrogen sulphide and 
(Coxtson), A., ii, 505. 
sulphate, absorption spectrum and 
dissociation of, in solution 
in methylic alcohol (CARRARA 
and Minozz1), A., ii, 286. 
transference ratios of (BEIN), A., 
ii, 553. 
electrolysis of solutions of (ULL- 
MANN), A., ii, 12. 
electrolysis of solutions containing 
sulphuric acid and (SCHRADER), 


A., ii, 13. 
57—2 
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Cupric sulphate and nitrate, polarisa- 
tion in the electrolysis of 
(JAHN), A., ii, 497. 

vapour pressures of saturated 
solutions of (LEsca@ur), A., 
ii, 109. 
action of magnesium on (CLOWES 
and Caven), P., 1897, 221; 
(Divers), P., 1898, 57. 
ammonium sulphate and chloride 
(SABBATANI), A., ii, 376. 

sulphide, crystalline (STANEK), A., 
ii, 434, 

thiochromite A. 
ii, 280. 

peruranate (MELIKOFF and PISsAR- 
JEWSKY), A., ii, 166. 

Cuprosammonium bromides and _thio- 

cyanates (RICHARDS and MERIGOLD), 

A., ii, 514. 

Cuprous ions, effects of, on the accuracy 
of the copper voltameter(FoERSTER), 
A., ii, 10. 

salts, molecular weights of (WER- 
NER), A., ii, 214. 

chloride, action of water on (Hay- 
woop), A., ii, 72. 

iodide, pure, preparation and action 
of air on (LEAN and WHaAT- 
mMouUGH), T., 149; P., 1898, 5. 

sulphate (JOANNIs), A., ii, 221. 

sodium thiosulphates (BHADURI and 
BHADURI), A., ii, 428. 

alkali thiosulphates (Ros—ENHEIM and 
STEINHAUSER), A., ii, 585. 

Copper organic compounds :— 

Copper acetate, chloride and sulphate, 
action of metals on solutions of 
(SENDERENS), A., ii, 509. 

Cuprosocuprice.cyanide, ammonio-com- 
pounds of (MALMBERG ; SCHMIDT), 
A., i, 547. 

Cuprous cyanide, ammonio-, formation 
of (MALMBERG), A., i, 548. 

Copper, detection, estimation and se- 
paration of :— 

analysis of bar (HAmPE), A., ii, 353. 

rational mode of sampling (KELLER), 
A., ii, 50. 

estimation of (CARRIGUEsS), A., ii, 312 ; 
(Hanvs), A., ii, 461 ; (BREARLEY 
and JERVIs), A., ii, 642. 

estimation of, alkalimetrically (Lxs- 
cauR), A., ii, 485. 

estimation of, electrolytically (WoL- 
MAN), A., ii, 50. 

estimation of, volumetrically (Ruvoss), 
A., ii, 644. 

estimation of, by cyanide titration 
(BREARLEY), A., ii, 140. 

estimation of, as iodide (WILLENZ), 
A., ii, 259. 


(SCHNEIDER), 
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Copper, estimation and separation 

of :— 

estimation of, in presence of other 
elements (BREARLEY), A., ii, 258. 

separation of aluminium from (LEFF- 
LER); A., ii, 486; (HAVENS), A., 
ii, 645 

separation of arsenic and of cadmium 
from, hy acetylene (SODERBAUM), 
A., ii, 191. 

separation of iron from (BREARLEY), 
A., ii, 148, 648. 

Copper ore, from Argentina (VALENTIN), 
A., ii, 

Copper pyrites, electrical conductivity of 
(Ast), A., ii, 107. 

Coprosterol,.supposed identity of, with 
stercorin (BONDZYNsKIand HUMNICKI), 
A., ii, 345. 

Cordierite, as a contact-metamorphic 
mineral (DALMER), A., ii, 82, 171. 

Cordierite-pinite, from the Alps (GEm- 
BOcK), A., ii, 297. 

Cork, action of hydrogen bromide on, in 
presence of ether (FENTON and Gost- 
LING), T., 558. 

Corundum, igneous origin of (PRATT), 
A., ii, 603. 

Corybulbine, relation of, to corydaline 
came, A., i, 605 


Corydaline, constitution of (HERzIG and 
MEYER), A., i, 53. 
its salts, and its oxidation by potassium 
permanganate (MARTINDALE), A., 
i, 605. 
i-Corydaline, from dehydrocorydaline : 
its salts; relation to corybulbine 


and bulbocapnine (ScumipT), A., 
i, 605 ; (MARTINDALE), A., i, 606. 

Corydalinic acid, doubtful existence of 
(MARTINDALE), A., i, 606. 

Corydalis cava, the alkaloids of 
(ScuMipT), A., i, 604, 605. 

Cotarnine, conversion of, into hydro- 

cotarnine by electrolysis (BANDOW 
and WOLFFENSTEIN), A., i, 702. 

physiological action of (MaRFoRI), A., 
ii, 346. 

Cotton-seed oil, oxidised (FAHRION), A., 

i, 628. 

detection of, in olive oil (HALPHEN), 
A., ii,858; (ToRTELLI and RuGGERI), 
A., ii, 465, 653. 

analysis of oxidised (Fanrion), A., 
ii, 654. 

Cotton-wool, action of hydrochloric acid 
and potassium chlorate on (VIGNON), 
A., i, 8. 

Coumarazone (CEBRIAN), A., i, 583. 

Coumaric acid (0-hydroxycinnamic acid), 
sodium salt, fluorescence of (KUNz- 
Krause), A., i, 479. 
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p-Coumaric acid (p-hydroxrycinnamic 


acid), presence of, in pine resin (Bam- 
BERGER and LANDSIEDL), 


A., 


i, 88. 

formed by hydrolysis of Cape aloes 
resin (TSCHIRCH and PEDERSEN), A 
i, 599. 

pinoresinol salt of (BAMBERGER and 
LANDSIEDL), A., i, 88. 

Coumarin, sodium salt, fluorescence of 

(Kunz-KravsE), A., i, 497. 

iodo- and diiodo- (SEmeEL), A., 
i, 663. 

Coumarone, o-nitro-, y-nitro-, nitro- 
bromo-, and nitrochloro- (STOERMER 
and RICHTER), A., i, 30. 

Cow-pea. See Agricultural Chemistry. 

Cows. See Agricultural Chemistry 

Crassulacee, malic acid from (ABERSON), 
A., i, 513. 

Cream, detection of gelatin in (SToKEs), 
A., ii, 320. 

iso-Creatinine, preparation of, from had- 
dock-flesh ; its hydrogen and metallic 
double salts; conversion to crea- 
tine (THESEN), A., i, 387. 

apo-Crenic acid as colouring matter in 
calcite (FROMME), A., ii, 233. 

Creosote, discrimination between guaiacol 
and (VREVEN), A., ii, 355. 

Cresol, dinitro- (saffron substitute), dis- 
tinction of picric acid from (Rymsza), 
A., ii, 262. 

o-Cresol, 3:5-diamino-, and its hydro- 

chloride (CAZENEUVE), A., i, 577. 
tetrabromo- (BopRovx), A., i, 641. 
5-chloro-, and its benzoate (PERATONER 

and CONDORELLI), A., i, 641. 
chloronitroso- (OLIVERI-TORTORICI), 

A., i, 304. 

3 : 5-dinitro-, metallic salts and acetate 

of (CAZENEUVE), A., i, 576. 
nitramino- [=3:5 or 5:3] 

NEUVB), A., i, 577. 
nitroso-, behaviour of, towards nitric 

peroxide (OLIVERI-TORTORICI), 

A., i, 657. 
dichloride 

A., i, 304. 

m-Cresol, tetrabromo- (BopRovx), 

i, 641. 
6-chloro- (PERATONER and Con- 

DORELLI), A., i, 641. 
chloronitroso- (OLIVERI-TORTORIC!), 

A., i, 304. 

p-Cresol, tetrabromo- (Boprovx), A 

i, 641. 

bromination of (Z1ncKE), A., i, 70. 
tetrachloro-, chlorination of (ZINCKE), 

A., i, 70. 

3 : 5- dinitro-, formation of (LAPWORTH 

and Mitts), P., 1898, 159. 


(CAZE- 


: (OLIVERI-ToRTORICTI), 


A., 


SUBJECTS. 809 


o- and p-Cresolsulphonphthaleins, and 
the ee ge a of the former 
(Sonon), A., i, 428. 

Critical data of normal heptane (YOUNG), 
T., 679; P., 1898, 165. 

Critical pressure and temperature, con- 
nection between compressibility of 
gases and their (LEpuo and SAcER- 
DOTE), A., ii, 470. 

of h. drogen chloride, 
phide (LEpuc an 
rm ii, 20. 
of solutions (GrLBAvULT), A., ii, 111. 

Critical solution temperature for pairs 
of liquids (RorHMUND), A., ii, 503. 

Crotonic acid, action of silent. electric 
discharge on, in presence of nitrogen 
(BERTHELOT), A., i, 558. 

Crucifere, presence of glutamine Mg 
roots and tubers of (ScnuuzeE), A., 
ii, 304. 

Crustacea, analyses of (BALLAND), A., 
ii, 618, 

Cryptopine, detection of (BRUYLANTS), 
A., ii, 270. 

Crystalline form, connection between 

supersaturation and (Nico), A., 
ii, 369. 

Crystalline - liquids 
ii, 286. 

Crystallisation, number of nuclei formed 
at different temperatures (TAM- 
MANN), A., ii, 330. 

velocity of (Kistzr), A., ii, 330; 
(TAMMANN), A., ii, 425. 
ofsupercooled benzophenone (ScHAUM), 
A., ii, 369. sigan 
Cc stallo hy of double chlorides of 
rs pee a “onl the metals of the 
alkalis and alkaline earths (Rim- 
BACH), A., ii, 158. 
Compound crystals of sodium chlorate 
(Pork), T., 949; P., 1898, 178. 
Eutropy in the calcium, barium, 
strontium group (EPPLER), A., 
ii, 561 
Homeomorphous minerals—mossite, 
&c. (BréGGER), A., ii, 388. 
we > domatie class. See Clino- 


tetrahedral-pentagonal-dodecahedral 
class. See Langbeinite. 
Crystal-Violet (hexamethyltriamino- 
triphenylmethane), formation of 
(GATTERMANN and SCHNITZSPAHN), 
A., i, 547. 
action of om iodide on (RosEN- 
STIEHL), A., 1, 33. 
Cubebs, recognition of (HARTwIcH), 
A., ii, 657. 
Culilawan oil, eugenol from (GILDE- 
MEISTER and SrepHan), A., i, 202. 


hosphide and 
¢ SACERDOTE), 


(ScnEncK), A., 
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syn--Cumenediazocyanide (HANTzscH 
and DANzIGER), A., i, 78. 
y-Cumenediazonium silver cyanide 
(HantzscH and DANzIGER), A,, 
i, 76. 
y-Cumeneantidiazosulphone 
(Hanrzson), A., i, 365. 
y-Cumenesulphon-methylamide, 
-dimethylamide and -ethylamide 
(SCHREINEMAKERS), A., i, 321. 
y-Cumenol bromide, dibromo-, constitu- 
tion of (AUWERS and SHELDON), A., 
i, 646. 


tribromo-, and its acetyl derivative 


(AuwERsS and SHELDON), A., 
i, 647. 

Cumidine, velocity constant of reaction of 
allylic bromide with (MENSCHUTKIN), 
A., i, 187. 

-Cumidine, electrolytic dissociation of 
(LOwWENHERZ), A., ii, 327. 

Cumidylformazylbenzene (WEDEKIND 
and STAUWE), A., i, 575 

Cuminaldehyde, action of ethylic aceto- 
acetate on (KNOEVENAGEL), A., 
i, 406. 

Cuminaldehyde-dimethylacetal and -di- 
ethylacetal (CLAIsENn), A., i, 421. 

B-iso-Cuminic acid (mesitylcarboxylic 
acid), action of diazomethane on (VON 
PECHMANN), A., i, 314. 

y-Cumylic phosphite (MIcHAELIS and 
KAEHNE), A., i, 418. 

Cumylideneacetoacetic acid, ethylic 
salt (KNOEVENAGEL), A., i, 406. 

Cupric. See under Copper. 

Cuproscheelite from New South Wales 
(Carp), A., ii, 124. 

Cuprous. See under Copper. 

Curara and its alkaloids (Boru), A., 
i, 283. 

Curine, separation of, from paracurara ; 
its properties, reactions, constitution, 
and salis (BorHM), A., i, 2838. 

Cyanamide, action of ammoniacal silver 
nitrate on (LEMOULT), A., i, 167. 

Cyanethine (4-amino-5-methyl-2 : 6-di- 
methyl-m-diazine), a-dichloro- (hexa- 
chlorethyleyanidine), action of alco- 
holic potassium hydrogen sulphide 
and of alcoholic potassium sulphide 
on (TROEGER and Hornvne), A., 
i, 554. 

Cyanic acid. 

Cyanides. 

Cyano-derivatives. 
Acetamide. 
Acetic acid. 
Behenic acid. 
Benzenediazocyanide. 
Benzenesulphonic acid. 
Carboxyglutaconic acid. 


} See under Cyanogen. 


See under: 
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Cyano-derivatives. See under :— 

Carboxyvinylacetic acid. 

Cinnamic acid. . 

Dibenzyl. 

Dimethyltricarballylic acid. 

Diphenyltetrazolium 

Fumaric acid. 

Glutaconamide. 

Glutaconic acid. 

Guaiacol. 

Heptanetetracarboxylic acid. 

iso-Heptenoic acid. 

egal 

one. 

Hydroxymethyldihydropyridone. 

Hydroxymethylethyldihydropyri- 
done 

4-0-Hydroxypheny1-2 : 6-dimethyl- 

1 ; 4-dihydropyridine. 
Imidocarbonic acid. 
4-p-Methoxypheny]-2 : 6-dimethyl- 

1: 4-dihydropyridine. 
Methylglutaconimide. 

Pentenoic acid. 
Phenacylpropylacetic acid. 
4-Phenyl-2 : 6-dimethyl-1 : 4-dihydro- 
pyridine. 
Stilbene. 
Succinic acid. 
Tricarballylic acid. 
J be nage ar , 
yanogen chloride, preparation o 
HexD), A., i, 54). 
and bromide, behaviour of, towards 
alcohol and water (NEF), A., 
i, 107. 
reaction of silicon tetrachloride and 
(Haroxp), A., ii, 509. 
Hydrocyanic acid (hydrogen cyanide, 
Sormonitrile, prussic acid) (WADE 
and Pantina) T., 255; P., 1898, 
49 


amount of, in bitter almond water 
and its estimation (Fromm), A., 
i, 266, 

action of acetic acid on (FISCHER), 
A., i, 214. 

sesquihydrochloride, constitution, 
and synthetical application of 
(GATTERMANN and ScHNITZS- 
PAHN), A., i, 546. 

detection of, in seeds of Pomacce 
(Lutz), A., ii, 448. 

estimation of, in ethereal oil of 
bitter almonds (DieTzE and 
Anton), A., ii, 354. 

Cyanides, estimation of, by silver nitrate 
(SHARWOeD), A., ii, 55. 
Cyanic acid, heat of formation of 

(LEMOULT), A., i, 402. 

ammonium salt (WALKER and 
Woop), P., 1898 ; 109, 
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Cyanogen. 

Thiocyanic acid, methylic, ethylic, 
amylic and methylenic salts, 
decomposition of by solution 
of bleaching powder (OkcHSNER 
DE Conrnok), A., i, 548. 

estimation of, in saliva (Wro- 
BLEWSKI), A., ii, 415. 

Cyanogen, estimation of, by silver nitrate 
(SHARWOOD), A., ii, 55. 

Cyanuramide, chloro-, heats of combus- 
tions and formation of (LEMoULT), 
A., i, 167. 

Cyanuric acid, formula, and constitution 

of (Lemoutt), A., i, 458. 

action of hypochlorites on (OESCHNER 
DE ConINcK), A., i, 566. 

chloride, action of ammonia on 
(LEMovLT), A., i, 167. 
iso-Cyanuric acid, methylic and ethylic 
salts, their melting points and heats 
of combustion (Lremovutt), A., 
i, 458. 
Cyclamin, and action of sulphuric acid 
on (RAYMAN), A., i, 229. 
Cyclamiretin, bromine derivative, 
benzoate and acetate of (RAYMAN), 
A., i, 229. 
Cyclamose (cyclamosin) and hydrolysis 
of (RAYMAN), A., i, 229. 
Cyclic compounds from petroleum 
(MARKOWNIKOFF), A., i, 637. 
Cyclose (RAYMAN), A., i, 229. 
Cydonia japonica and C. vulgaris, hydro- 
cyanic acid from the seeds of (Lutz), 
A., ii, 448. 
Cymene (p-methylisopropylbenzene, p-iso- 
cymene) from oil of Monarda fistw- 
losa (KREMERS), A., i, 326. 
from oil of Monarda punctata (MELZ- 
NER and KREMERs), A., i, 326. 

chloro-, from carvenol (MARSH and 
—e T., 854; P., 1898, 
170. 

m-Cymene (m-methylpropylbenzene), from 
sylvestrene dihydrobromide (von 
BArYER and VILLIGER), A., i, 675. 

p-Cymene (p-methylpropylbenzene), from 
carvenol (MARsH and HARTRIDGE), 

T., 856 ; P., 1898, 170. 

Cymenesulphonic acid, chloro-, barium 
salt (Marsa and Harrrinee), T., 
855. 

Cyst, ovarian, presence of a mucin in 
(LEPIERRB), A., i, 718. 

Cystein and Cystin, removal of sulphur 
from, by alkalis (ScHULZ), A., i, 502. 
Cystin, origin of (CHABRI“), A., 

i, 9 


Cytoplasm, activity of chlorophyll de- 
pendent on, and influence of injuries 
to (Kny), A., ii, 302, 
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Dammar resin, detection of colophony 
in (HrrscHsoHn), A., ii, 656. 
Daphnetin, sodium salt, fluorescence of 
(Kunz-KravsB), A., i, 479. 
Darbishirella gracillima, syn. Roccella 
intricata, occurrence of parellic acid 
in (Hessk), A., i, 533. 
Datolite from the Harz (FRomMe), A., 
ii, 234, 
Deamidoalbuminic acid, Lieberkuhn’s, 
formula of (SCHMIEDEBERG), A., 
i, 342. 
Decarbusnein, from the action of acetone 
on usnic acid (Hessx), A., i, 531. 
Decenoic acid (a-isopropyl-B-isobutyl- 
acrylic acid) and its salts (BENTLEY 
and Perkin), T., 66. 
Decenylic alcohol (dipropylallylcarbinol) 
oxidation of (Bocoropsky), A., i, 291. 
Decoic acid (diisobutylacetic acid), 
chloride, amide, anilide, p-toluidide 
(BENTLEY and PERKIN), T., 62. 
a-bromo, ethylic salt (BENTLEY and 
PERKIN), T., 65. 
Decylenic glycol, diacetate of (Bocorop- 
SKY), A., 1, 291 
Dehydracetic acid, action of silent 
electric discharge on, in presence of 
nitrogen (BERTHELOT), A., i, 559. 
Dehydranisoylacetic acid (ScHOONJANS), 
A., i, 426. 
Dehydranisylidenephenylhydrazone 
(Mrnunnt), A., i, 190. 
Dehydrocholic acid (BULNHEIM), A., 
i, 710. 
Dehydrocorydaline and its perbromide, 
preparation of (ScHMIDT), A., 


1, ’ 

hydriodide and hydrogen hexasulphide 
(MARTINDALE), A., i, 605, 606. 

Dehydrophenylbenzylidenehydrazone, 
nitroso- and acetyl derivatives 
(Minunnt), A., i, 191. 

Dehydrophenylcuminylidenehydrazone 
and 7tso-Dehydrophenylcuminylidene- 
hydrazone (Minunnt), A., i, 190. 

Dehydrophenylfurfurylidenehydrazone 
(Mrnunnt), A., i, 191. 

iso-Dehydrophenyl-m-nitrobenzylidene- 
hydrazone (MINUNNI), A., i, 190, 

Dehydrophenyl-m-nitrobenzylidene- 
hydrotetrazone (MinunnI), A. 
i, 190. 

Delphinium zalil, the colouring matters 
of (PERKIN and Piuertm), T., 267 
P., 1898, 55. 

Dendrographa lewcophea, constituents of 
(Hesse), A., i, 533 
Denitrification. See Agricultural 
Chemistry. 
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Densimeter, Geissler’s (LEFEBVRE), A., 
ii, 326. 

Density, determinations, tables for re- 
duction to standard temperature 
(Fuons), A., ii, 560. 

maximum, of barium chloride solutions 
(DE CoprEt), A., ii, 62. 

of mixtures of benzene and n-hexane 
(JACKSON and Youne), T., 922; P., 
1898, 176. 

of carbonic oxide, carbonic anhydride, 
and nitrous oxide (RAYLEIGH), A., 
ii, 290. 

of liquid fluorine (MorissaAn and 
Dewar), P., 1897, 180. 

of easily liquefiable gases (LEDUC), A., 
ii, 108. 

of gases, method of determining the 
(Scuitasine), A., ii, 324, 325. 

of liquid hydrogen (DEWAR), T., 534 ; 
P., 1898, 146. 

of liquids and solids and their mole- 
cular weights, relation between the 
(Anvist), A.,.ii, 209. 

of solutions of lithium chloride in 
water and methylic and ethylic 
alcohols (LEMoINE), A., ii, 115. 

of oxygen, nitrogen, carbonic oxide 
and carbonic anhydride (LEpvc), 
A., ii, 381. 

relative, of powders, determination of 
the (Fucus), A., ii, 560. 

of solutions of rubidium tartrate 
(PRIBpRAM and GLijcKsMANN), A., 
ii, $21. 

of water between 0° and 40° (CHApP- 
puts), A., ii, 205. 

See also Vapour density. 

Denuclein, estimation of (ScHJERNING), 
A., ii, 658. 

Deoxybenzoin (phenyl benzyl ketone), con- 

ensation of, with acetic acid 
(PFITZINGER), A., i, 207. 
trichloro-(PERATONERand ORTOLEVA), 
A., i, 648. 

Deoxybenzoin-8-carboxylic acid, pre- 
paration of (GRAEBE and TriMpy), 
A., i, 319. 

Deoxystrychnine, reduction of, to strych- 
noline and conversion into dihydro- 
strychnoline (TAFEL), A., i, 705. 

Desmine. See Stilbite. 

Desmotroposantonin, constitution of, and 
action of nitric acid on (ANDREOCCI!), 
A., i, 266. 

Deuteroalbumase. 
mose. 

Deuteroproteose. See nnder Proteose. 

Dextrin, from the action of diastase on 
starch (PoTTEVIN), A., i, 551. 

action of heat and of diastase on 
(Petit), A., i, 119. 


See under Albu- 
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Dextrin, action of hydrogen bromide on, 
in presence of ether (FENTON and 
GosTuine), T., 557. 

Dextrins, isolation of (LINTNER), A., 

i, 460. 

from starch, by action of diastase 
(MiITTELMEIER), A., i, 461. 

Dextrins. See also :— 

Achroodextrin. 

Amylodextrin. 

Erythrodextrin. 

Liver-dextrin. 

Dextrose (d-glucose, grape sugar), from 
the inversion of soluble starch with 
hydrochloric acid (SyNIEWKS!), A., 
i, 551. 

osmotic pressure of solutions of 
(NaccoaRi), A., ii, 210. 
vapour pressures of dilute solutions of 
(DreTerictr), A., ii, 207. 
action of heat on solutions of (RAYMAN 
and Suz), A., i, 348. 
action of silent electric discharge on, 
in presence of nitrogen (BERTHE- 
Lot), A., i, 554. 
action of alkali hydroxides on (DE 
Bruyn and VAN EKENSTEIN), A., 
i, 227. 
action of acetic acid bacteria on 
(SrzFERT), A., ii, 399. 
action of bacteria on, to form acid 
(Hanna), A., ii, 621. 
action of benzhydrazide on (PINKUS), 
A., i, 224. 
action of hydrogen bromide on, in 
resence of ether (FENTON and 
OSTLING), T., 557. 
action of hydrogen peroxide on, in 
— of ferrous sulphate (Cross, 
EVAN, and SmiTH), T., 465, 469 ; 
P., 1898, 116. 
action of lead acetate, and of potassium 
acetate on (PRINSEN-GEERLIGS), 
A., i, 225. 
conversion of, into maltose by action 
of maltase (Hitt), T., 649; P., 
1898, 157. 
action of potassium ferricyanide on, 
(Tarval and Niccniott1), A.,i,118. 
activity of yeast-extract with (Bucu- 
NER), -A., ii, 396. 
influence of, on the crystallisation of 
sodium chlorate (K1pPinc and Pore), 
T., 612; P., 1898, 160. 
presence of, in cerebro-spinal fluid 
(NAWRATZE1), A., ii, 36. 
fate of, when injected into the blood 
(Butte), A., ii, 35. 
fate of, in the organism after subcu- 
taneous injection (Vorr), A., ii, 344. 
pentanitrate (WiLL and LENzz), A., 
i, 228, 
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Dextrose, detection and estimation of :— 
detection of (Ss0LLEMA), A., ii, 356. 
estimation of (PFiiicER), A., ii, 263 ; 
(RIEGLER), A., ii, 264 ; (LEHMANN), 
A., ii, 355. 

estimation of, volumetrically (Ruoss), 
A., ii, 644. 

estimation of, adaptation of Pavy’s 
method for the (H1LL), T., 638. 

estimation of, in urine (LANDOLPH), 
A., ii, 148 ; (Gorr), A., ii, 463. 

Dextrosebenzosazone, constitution of 
(Pinxus), A., i, 224. 

Dextrosesemicarbazone, and the action 
of benzaldehyde on (BreEvER), A., 
i, 622. 

Diabase, weathering of, in Virginia 
(Watson), A., ii, 612 

Diabetes, proportion of alloxuric sub- 

stances in urine of (JAcoBy), A., 
ii, 345. 
phloridzin, in dogs (ReILty, NoLAN, 
and Lusk), A., ii, 345. 
origin of the sugar excreted during 
(CoNTEJEAN), A., ii, 38; (CRE- 
MER), A., ii, 248. 

Diacet-a-o-amidobenzophenylhydrazide 
(Rupe and Rossier), A., i, 572. 

Diacetamidobenzylidenephenylhydr- 
azone (WALTHER and Kauscn), A., 
i, 25. 

Diacetamidohemipiniscimidine (Bis- 
TRZYCKI and Fink), A., i, 427. 

Diacetamidohydroxymesitylene (WEI- 
DEL and WENZEL), A., i, 580 

2:4-Diacetamidopentanes (HARRIES 
and Haga), A., i, 294. 

2 : 5-Diacetomidoquinol and 2 : 5-Diacet- 
amidoquinone (KEHRMANN and 
Betscou), A., i, 17. 

Di-p-acetamidotriphenylmethane, 2: 5- 
dichloro- (GNEHM and ScuiLe), A., 
i, 312. 

p-Diacetanilide carbonate (Merck), A., 
i, 249. 

Diacetohydroxy-p-phenylenediamide 
(KEHRMANN and Betsca), A., i, 17. 

4-Diaceto-2-methoxyphenolamide acet- 
ate (Pros), A., i, 71. 

Diacetonehydroxylamine, its salts and 

benzoyl and phenylthiocarbamide 
derivatives ; reduction of; action 
of mercuric oxide on (HARRIES 
and JABLONSKI), A., i, 401. 

oxidation of (HARRIES and JABLON- 
sky), A., i, 294. 

Diacetophenylhydrazido-a-acetophenyl- 
hydrazide (RuprE, HEBERLEIN, and 
RogEstER), A., i, 572. 

Diacetoxybenzylideneindanone, 
2-bromo- (KLopsKI and von Kosrta- 
NECKI), A,, i, 372. 
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Di-o-acetoxy-N-ethylphenoxazine 
(DrepPotpER), A., i, 307. 

Diacetoxynaphthacenequinone(GABRIEL 
and Levpotp), A:, i, 483. 

1 : 3-Diacetoxynaphthalene, 2 :4-di- 
chloro- (ZinckE and. Ecty), A., 
i, 439. 

af-Diacetoxy-5-phenylhexane(Bocorop- 
sky and LyuBarsky), A., i, 303. 

2: 8-Diacetoxyphenylic 1 :2- (and 1 : 4-)- 
Diacetoxynaphthylic ether (BLUMEN- 
FELD and FRIEDLANDER), A., i, 145. 

Diacetylbarbaloin (LEGER), A., i, 446. 

Diacetylbenzidine, preparation of 
(PAWLEwskKI), A., i, 363. 

Diacetylbutandiol, nitro- and nitroso- 
(PiLory and RurF), A., i, 224. 

3 : 4-Diacetylcinnamylidenecumaranone 
(HALLER and von KosTANnEck!), A., 
i, 201. 

Diacetyldiazobenzene-euxanthone 
(PERKIN), T., 672; P., 1898, 161. 

Diacetyldiazobenzenegentisin (PER- 
KIN), T., 674; P., 1898, 161. 

Diacetyldiphenylic ethylenic ether 
dichloro- (KUNCKELL and JOHAN- 
NSSEN), A., i, 254. 

Diacetyl-p-hydroxy-y-cumylic alcohol 
dibromo- (AUWERS and SHELDON), 
A., i, 647. 

Diacetylhydroxytriazole (WIDMAN and 
CLEVE), A., i, 335. 
Diacetyllutidine and 
phenylhydrazones 

1, 43. 

Diacetylopiazone 
Fynn), A., i, 427. 

tert-Diacetylpentandiol, nitro- and 
nitroso- (PiLoTy and RwvuFF), A., 
i, 224. 

: 5-Diacetyl-4-phenyl-2 : 6-dimethyl- 
A*5-dihydropyridine and $3: 5-Di- 
acetyl-4-phenyl-2 : 6-dimethylpyr- 
idine (KNOEVENAGEL and RvscH- 
HAuPT), A., i, 449. 

: 5-Diacetyl-4-phenyl-2 : 6-dimethyl- 
pyridine-5-carboxylic acid, ethylic 
salt( KNOEVENAGELand RUSCHHAUPT), 
A., i, 449. 

Diacetylphenylhydrazone, from the 
oxidation of acetaldehydephenylhydr- 
azone (VON PECHMANN), A., i, 627. 

Diacetylphysodic acid, m.p. of (H ESSE), 
A., i, 686. 

Diacetylracemic 


its salts, and 


(ScHOLTZ), 


(BIsTRZYCKI 


acid, salt, 


ethylic 
freezing points of solutions of, in 
ethylic diacetyl-d-tartrate (PATERNO 
and MANUELLI), A., ii, 209. 


Diacetylsuccinic acid, ethylic salt 
(von PECHMANN and WoLMAN), A., 

i, 140. 
isomeric forms of (Kwo-R), A., i, 65. 
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Diacetyl-d-tartaric acid, ethylic salt, 
behaviour as solvent in eryoscopy 
(PATERNO and MANUELLI), A., 
ii, 209. 

dichloro-, methylic and ethylic salts, 
rotatory powers of (FRANKLAND and 
TURNBULL), T., 203; P., 1898, 29. 

di-, tetra-, and hexa-chloro-, methylic 
and ethylic salts, rotatory power of 
(FRANKLAND and PaTTErson), T., 
183, 189; P., 1898, 28, 29. 

3: 5-Diacetyl-1 : 2 : 4: 6-tetramethyl- 
A*5.dihydropyridine (KNOEVENAGEL 
and RuscHHAvpt), A., i, 449. 

Diacetyltetrazobenzenehesperitin (PER- 
KIN), T., 1033, 1037 ; P., 1898, 185. 

3: 5-Diacetyl-2 : 4 : 6-trimethyl-A*°-di- 
hydropyridine (KNOEVENAGEL and 
RuscuHavpt), A., i, 449. 

Diallylphosphoric acid, heat of neutral- 
isation of (CAVALIER), A., ii, 499. 

Dialogite. See Rodochrosite. 

en apparatus for omg yy 

, i, 718 ; (SIEGFRIED), A., ii, 561. 
ap a te ‘of, in chemical physio- 
ogy (ArtTuHus), A., ii, 174. 

Diamine, C,,H..N., from aminomenth- 
oneoxime (KONOWALOFF and 
TscHEWSKY), A., i, 530. 


Diamines, crystalline form of platino- 


chiorides of (Lz BEL), A., 
Diamine-dyes, fixing of, on 
(Vienon), A., i, 136. 
Diamond from New South Wales 
(CurRAN), A., ii, 79. 
Diamylaminocaffeine (EINHORN 
BAUMEISTER), A., i, 497. 
Diisoamylaminoquinone,  dichloro- 
(JACKSON and Torrey), A., i, 468. 
Diamylammonium dibromide (NoRRIs 
and KIMBERLY), A., i, 170. 
Dianethoil (ORNDOoRFF, TERRASSE, and 
Morton), A., i, 130. 
Dianhydrobisdiketohydrindenecarb- 
oxylic acid and its silver salt 
(EPHRAIM), A., i, 672. 
Dianilinobenzylideneacetonedicarb- 
oxylic acid, ethylic salt, tautomeric 
forms of (ScuiFF), A., i, 425. 
Dianilinonaphthacenequinone (Ga- 
BRIEL and LEUPOLD), A., i, 483. 
Dianilinoquinoneanil (JAcKsON 
Koca), A., i, 518. 
p-Dianisyl] (GILLMEISTER), 
Dianisylstibine _ trichloride, 
(LéxorF), A., i, 138. 
Diascorea hirsuta, the alkaloid con- 
tained in the tubers of (Scuirre), A 
i, 341. 
Diascorine, properties, reactions, and de- 
rivatives of ; identity of diascorecine 
with (ScniTre), A., i, 341. 


i, 170. 
cotton 


and 


and 


A., i, 189. 
dichlor- 
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Diastase, preparation, composition, and 
chemaival behaviour 5 (Wroés- 
LEWSK]!), A., i, 54, 500, 713. 

influence of light on (Green), A 
ii, 399. 

coagulation temperature of (OSBORNE), 
A., i, 286. 

Osborne’s, criticism of (WRrOBLEWSE]), 
A., i, 500 

precipitation of proteids in (ScHJER- 
NING), A., ii, 272. 

action of, on starch (Potrevin), A., 
i, 551. 

action of, on soluble starch = 
SKI), A., i, 551. 

See also Taka-diastase. 

Diastatic value, estimation of in 
saliva, &c. (TAKAMINE), A., ii, 492. 
agar) sem Ere (WALTHER 

and Kavuscn), A., i, 25. 

behaviour of, towards mercury acet- 
amide (ForsTER), T., 793; P., 
1898, 169. 

hewachloro-(Haxtzscu, SCHLEISSING), 
and JAGER), A., i, 20. 

Diazoaminotoluene, hexachloro- 
ay an SCHLEISSING, 
JAGER), A., i, 20. 

Diazobenzaldehyde, and its compounds 
with aniline, p-toluidine, p-phenyl- 
enediamine and ealioylaldehyte 
(WALTHER and Kavscn), A., i, 26. 

Diazobenzene, bromo-, chloro-, and 
behaviour of towards alcohols 
(CAMERON), A., i, 364. 

p-nitro-, methylic ether, constitution 
= refraction of (BRUHL), A., ii, 
417. 

Diazobenzenea vi enin _ its acetyl 
derivative (PERKIN), T. 667; P., 
1898, 161. 

o-Diazobenzene-p-bromobenzenesul- 
phinic acid (HANTzscH and GLo 
GAUER), A., i, 79. 

Diazobenzene-chrysin, -euxanthone, 
-gentisin, and -morin (PERKIN), 

, 669—673; A., 1898, 161. 
o-Diazobenzene-p-toluenesulphinic 
<— (HantTzscH and GLOGAUER), A., 
i, 79. 

Diazobenzoimide, o-nitro- and p-nitro- 

(BAMBERGER and RENAULD), A., i, 21. 


and 


syn-Diazocyanides, behaviour towards 


pore gan acid (HanrTzscx), 


Dinsodi ae lamine nitrate, and its 
B-naphtho een (BAMBERGER, 
BisporF and Sanp), A., i, 521. 

Diazoguanidine cyanide (THIELE and 
OsBORNE), A., i, 120. 

Diazoimide, preparation of (DENN- 
STEDT and GOHLICH), A., ii, 425. 
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Diazomethane, action of, on substituted 
nitrosobenzenes (VON PECHMANN 
and Noxp), A., i, 310. 

action of, on nitrosoaniline, nitrosodi- 
methylaniline, nitrosodiethylani- 
line, and m-hydroxy-p-nitrosodi- 
ethylaniline (von PEcHMANN and 
Scumitz), A., i, 309. 

action of, on nitrosobenzene (VON 
PECHMANN), A., i, 75. 

action of, on nitrosophenol (von 
PECHMANN and SEEL), A., i, 309. 

behaviour of, with nitramines and 
nitro-compounds (HEINE), A., 
i, 418. 

Diazonium compounds, condensation of, 
with santonic acid (WEDEKIND), A., 
i, 596 

Diazonium (benzenediazoniwm) bromide, 

dichloro-, and 2: 4-chlorobromo- 
(HANTzscH, SCHLEISSING, and 
JAcer), A., i, 19. 
acetate, p-bromo- (HANTzscH), A., 
i, 656. 
phenate, ¢ribromo- (HANTzson), A., 
i, 656. 
and chloride, o-thiocyano-; p-thio- 
cyano- (Hirscu), A., i, 473. 
chloride, 2 : 4-dibromo-, 3: 5-dibromo-, 
tribromo-, trichloro-, and chlorodi- 
bromo- (HANTZSCH, SCHLEISSING, 
and JAGER), A., i, 19, 20. 
p-bromo-, behaviour of towards 
potassium cyanide (HANTzscH), 
A., i, 365. 
acetate and phenate (HANTzSCH), 
A., i, 655 
cyanide, p-bromo-, silver cyanide 
(HAnTzscH and DANnzicER), A.,i, 76. 
hydroxide, aqueous solution of, be- 
haviour towards phenols, ammonia, 
aniline, zine dust, sulphurous acid 
(Hantzson), A., i, 307. 
iodide ¢ribromo-, and ¢trichloro- 
(HantzscH, SCHLEISSING, 
JAGER), A., i, 20. 
nitrate phenate, y-bromo-(HANTZSCH), 
A., i, 656. 
thiocyanates, rearrangement of, into 
thiocyanodiazonium salts 
(Hrrscw), A., i, 473. 
p-bromo-, o-chloro-, m-chloro-, and 
trithiocyano- (HirscH), A., i, 473, 
474, 

Diazo-oxides, behaviour of, towards 
potassium sulphite and benzene- 
sulphinic acid (HANTZscH), A., i, 365. 

Diazophenols, decomposition of (CAm- 
ERON), A., i, 364. 

Diazo-salts, behaviour of, towards 
phenols (GASSMANN and GEORGE), 
A., i‘. 478, 


and 
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p-Diazo-o-toluenesulphonic acill, action 
of sodium methoxide on (MoALE), A., 
i, 430. 

Diazotoluoimide, 0-nitro- (BAMBERGER 
and RENAULD), A., i, 21. 

Dibenzamide (WHEELER, WALDEN, and 
MeroatF), A., i, 185. 

2; 4-Dibenzamidopentane (HArRIzs and 
Haaa), A., i, 294. 

Dibenzhydroxamic acid, dinitro- (HOLLE- 
MANN), A., i, 28. 

Dibenzoethylamide (WHEELER, WALDEN 
and MrErca.F), A., i, 186. 

Dibenzoic dicyanide, preparation of 
(CLAISEN), A., i, 423. 

a8-Dibenzoyl-8-anisylhydroxylamine 
(BECKMANN and K6nie), A., i, 22. 

Dibenzoylbarbaloin (LEGER), A., i, 446. 

Dibenzoylbutane (1 : 6-diphenylhexane- 
dione-1:6), and diioxime of (Erarx), 
A., i, 125. 

Dibenzoylguaiaretic acid, formation of, 
and m. p. (Herzig and SouiFF), 
A., i, 327. 

Dibenzoylheptane, 
(frarx), A., i, 125. 

Dibenzoylhexane (1 : 8-diphenyloctane- 
dione-1:8), and its dioxime (Brarx), 
A., i, 125. 

Dibenzoylhydrazidoacetic acid, ethylic 
salt, and hydrolysis of (TRAUBE and 
Horra), A., i, 235. 

Dibenzoylmannitol (ErnHoRN and Hot- 
LANDT), A., i, 577. 

Dibenzoylmethane (FREER and LAcH- 
MAN), A., i, 120. 

Dibenzoylmethyl propyl ketone, and 
action of phenylhydrazine on (FREER 
and LACHMAN), A., i, 120. 

Dibenzoyloxynaphthacenequinone 
(GABRIEL and LEvPOLD), A., i, 483. 

2:4-Dibenzoyloxypyridine (ERRERA), 
A., i, 563. 

a8-Dibenzoyl-8-phenylhydroxylamine 
(BECKMANN and SCHONERMARE), A., 
i, 22. 

Dibenzoyltartarethylimide (KiNG), A., 
i, 178. 

Dibenzyl. See s-Diphenylethane. 

Dibenzylaminocaffeine (EINHORN and 
BAUMEISTER), A., i, 497. 

Dibenzyl-a-carboxylic acid, 0-dinitro- 
(GaBRIE. and EsonEenBAcH), A., 
i, 199. 

Dibenzyl-2 : 2-disulphonic acid, p- nitro- 

(Ris and Simon), A., i, 148. 
4:4-dinitro- (Ris and Simon), A., 

i, 321; (GREEN and Want), A., 

i, 200, 433. 

Dibenzylformoh: xime, from the 
action of ethylic formate on a-benzyl- 
hydroxylamine (SCHROETER), A., i,624. 


and its dioxime 
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Dibenzylhydroxylamine, 8-p-dichloro- 
(NEUBAUER), A., i, 135 

Dibenzylideneacetone (PETRENKO- 
KRITSCHENKO and PLOTNIKOFF), A., 
i, 142. 

Dibenzylideneacetophenoneamine, and 
its acetyl derivative (TaAmMBoR and 
Witp!), A., i, 313. 

Dibenzylideneacetophenone-a-naphthyl- 
amine, -o-nitraniline and -5-nitro- 
o-toluidine (TAMBOR and WILD!), A., 
i, 318, 314. 

Dibenzylidenediethyl ketone and its 
tetrabromide and oxime (VORLANDER 
and WiLcKe), A., i, 667. 

Dibenzylidenehydrazone, p-diamino- 
(WALTHER and Kauscn), A., i, 25. 

Dibenzylidenephenylhydrazonethio- 
carbamide (WALTHER and KauvscH), 
A., i, 25. 

Dibenzylidenesuberone, and its tetra- 
bromide (VORLANDER), A., i, 28. 

Dibenzylidenetriphenylhydrazine anti- 
monite, arsenite (CAUssE), A., i, 573. 

Dibenzylidenetropinone, preparation of 

WILLSTATTER), A., i, 163. 
and its chromate (WILLSTATTER), A., 
i, 604. 

Ditsobutyl. See Octane. 

Ditsobutylacetic acid. See Decoic acids. 

Ditsobutylacetylenemonoureide, from 
action of zsovaleroin on carbamide 
(BAssE and KLINGER), A., i, 463. 

Diisobutylglycollic acid, from action of 
potash on zsovaleroin (BAssE and KLIN- 
GER), A., i, 4638. 

4 : 5-Dicsobutylglyoxaline, 2-hydro- 
sulphide from action of dsovaleroin on 
thiocarbamide (BAssE and KLINGER), 
A., i, 468. 

Diisobutyl ketone (Di-isopropylacctone), 
dinitroso- (HARRIES and JABLONSKI), 
A., i, 294, 401. 

Diisobutylmalonic acid, ethylic 
(BENTLEY and PERKIN), T., 61. 

Dicamphene hydride, from terebenthene 
hydrochloride and sodium (ErarD 
and MEKER), A., i, 443. 

Dicamphor, dibromo- (Oppo), A., i, 148. 

Dicaperin and its hydrate (Hess), A., 
i, 680. 

Dicarboxyglutaconic acid (methylene- 
bismalonic acid, propylene-aaa'a’- 
tetracarboxylic acid), ethylic salt, 
action of acid and alkaline 
hydrolysing agents on (GUTHZEIT 
and Bouam), A., i, 12. 

copper derivatives of (WISLICENUS), 
A., i, 241. 

Dicarboxylic acids, unsymmetrical, law 
of etherification of (ANscHiTz), A., 
i, 127, 128. 


salt 
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Dicatechol-carbethylenediamide -carbo- 
hydrazide and -dicarbethylenediamide 
(EINHORN and LINDENBERG), A., 
i, 409, 410. 

Dichloral methyleneglycoloxide, ob- 
tained in the preparation of chloral 
methyleneglycollate (PINNER), A., 


i, 627. 

Dichlorhydrin and epichlorhydrin as 
solvents, for nitrated celluloses, cellu- 
loid, &c. (FLEMMING), A., i, 396. 

Dicinnamoyltartarmethylimide, a- and 
B-varieties (KiNG), A., i, 178. 

‘* Dicyanimidobenzoquinone ” and ‘‘Di- 
cyanimidodibromdihydroxyquinone ” 
potassium, silver and barium com- 

unds of the latter (IMBERT), A., 
1, 411. 

Dicyano-y-methylglutaconimide. See 6- 
hydroxy-5-methyl- A**-dihydropyrid- 
one, 3 : 5-dicyano- 

Didecylsuccinic acid, fumaroid and 
maleoid forms (AUWERS and 
BETTERIDGE), A., i, 127. 

Didymium, fractionation of (DENNIS and 

Cuamot), A., ii, 587. 

salts, action of certain reagents on 
(Haaser), A., ii, 295. 

oxalochloride, bromide and iodide 
(Jos), A., i, 356. 

See further Neodymium and Praseo- 
dymium. 

B-Diethoxyacrylic acid, a-chloro-, 
ethylic salt, and action of hydro- 
chloric acid on (FRiTscH), A., i, 63. 

8 : 5-Diethoxy-o-aminophenol, hydro- 
chloride and triacetyl derivative of 
(WEIDEL and PoizaK], A., i, 16. 

8 : 5-Diethoxycarbony]l-2-aminophenol 
(WEIDEL and Potuak), A., i, 15, 17. 

Diethoxy/ctrachlorodimethyltetroxan, 
from action of sodium ethoxide on 
hexachlorodimethyltetroxan (Pr1n- 
NER), A., i, 626. 

8 : 4-Diethoxycinnamylidenecumaran- 
one (HALLER and von KosTANEcKI), 
A., i, 201. 

3 : 5-Diethoxyetheny]-2-aminophenol 
(WEIDEL and PoLLak), A., i, 16. 

Diethoxymethyleneacetonedicarboxylic 
acid, ethylic salt, formation of 
(ERRERA), A., i, 562. 

3 :5-Diethoxyphenol, 4-amino-, hydro- 
chloride, and its triacetyl derivative 
(WEIDEL and Potak), A., i, 16. 

Diethoxyphenylpropionic acid, ethylic 
salt (LEIGHTON), A., i, 255. 

Diethoxypropionic acid, ethylic salt 
(LEIGHTON), A., ii, 255. 

2:6-Diethoxypurine, 5-chloro- (Fis- 
CHER), A., i, 49. 

Diethoxypyridine (ERReERA), A., i, 563. 
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Diethoxypyrotartaric acid, and its salts 
(LereHToN), A:, i, 255. 

Diethoxyquinone, dibromo- (BENTLEY), 
A., i, 519. 

3 :5-Diethoxy-o-quinone-2-monoxime 
and 8 : 5-Diethoxy-p-quinone-4-mon- 
oxime (Moldauer’s a-and 6-diethoxy- 
quinoneoximes), (WEIDEL and PoL- 
LAK), A., i, 16. 

Diethylacetal, preparation of (FiscHER 
and GixBe), A., i, 167. 

Diethylacetoacetic acid, ethylic salt, 
oxime of, and its sodium and benzoyl 
derivatives (Berri), A., i, 629. 

Diethylaminoanthraquinone (HALLER 
and Guyot), A., i, 594. 

Diethylaminocarboxylic chloride 
(Hantzscn and SAvEr), A., i, 172. 

Diethylaminobenzoylbenzoic acid and 
salts, and Diethylaminobenzylbenzoic 
acid (HALLER and Guyot), A., i, 670. 

p-Diethylaminobenzylidenedimethy]- 
p-phenylenediamine, hydrochloride 
(M6HLAD), A., i, 652. 

Diethylaminocaffeine (EINHORN 
BAUMEISTER), A., i, 497. 

Diethylamino-m-hydroxy-o-benzoyl- 
benzoic acid and Diethylamino-m- 
hydroxybenzylbenzoic acid (HALLER 
and Gvyor), A., i, 670. 


and 


Diethylammonium dibromide, and action 


of potassium hydroxide on (NoRRIs 
and KimBERLY), A., i, 170. 

chloride, changes of volume on disso- 
lution in water aud alcohol (ScHIFF 
and Monsaccat) A., ii, 110. 


Diethylisoamylamine, and its picrate 
(DuRAND), A., i, 553. 

Diethylaniline hydrobromide, perbrom- 
ide, and hydrochloride chloriodide 
(SAMTLEBEN), A., i, 472. 

hydrochloride, preparation of (NIE- 

MENTOWSE]I), A., i, 182 

p-iodo- (SAMTLEBEN), A., i, 472. 
Diethylanilinesulphonphthalein 

(Sonon), A., i, 262. 
a8-Diethylearbethoxyhydroxylamine 

(hydroxyethylurethane ethylic ether), 

and hydrochloride of (JonEs), A., 

i, 175. 

Diethylcarbinol. 

alcohols. 
Diethylenebisulphidemethylsulphine 
mercurichloride (STROMHOLM), 
i, 625. 

Diethylenediamine, action of hypochlor- 
ites on (ORCHSNER DE CoNINCK), A., 
i, 566. 

Diethylguaiaretic acid (Herzic and 
SouiFF), A., i, 531. 

Diethyl ketone, formation of (Gucct), 


ai, & 


See under Amylic 


A., 
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Diethyl ketone, miscibility of water and 
foramen. A., ii, 504. 
action of nitric oxide on (TRAUBE), A., 
i, 350. . 
action of sodium on (FREER and LAcH- 
MAN), A., i, 121. 
Diethylmalonic acid, electrolytic disso- 
ciation of (SMITH), A., ii, 285. 
Diethylnitramine, action of potash on 
(UMBGROVE and FRANCHIMONT), A., 
i, 293. 
iso-Diethylnitramine (UMBGROVE and 
FRANCHIMONT), A., i, 293. 
Diethylnitrosamine hydrochloride, action 
of zinc ethyl on (LacuMaAn), A., 
i, 400. 
Diethylorcinol, dibromo-, action of 
hydriodic acid on (HERzi«@), A., i, 516. 
Diethyloxamide, dinitro- ; action of am- 
monia on (UMBGROVE and FRANCHI- 
MONT), A., i, 292. 
Diethylparabanic acid (ANDREASCB), 
A., i, 248. 

Diethylphosphoric acid, heat of neut- 
ralisation of (CAVALIER), A., ii, 499. 
Diethylpinoresinol (BAMBERGER and 

LANDSIEDL), A., i, 88. 
Diethylpropionacetal, preparation of 
(FiscHER and Giese), A., i, 167. 
Diethylselenetine hydrobromide, elec- 
trical conductivity of (CARRARA and 
Ross!I), A., ii, 278. 
Diethylthetine, mercurichloride (Strém- 
HOLM), A., i, 625. 
n-v-Diethylthiohydantoin (ANDREASCH), 
A., i, 248. 
Diethylthioparabanicacid(ANDREASCH), 
A., i, 243. 
Diethyl-o-toluidine, hydriodide periodide 
(SAMTLEBEN), A., i, 472. 
Diformaldehydeuric acid (WEBER, Porr, 
and ToLuEns), A., i, 66. 
Diformazylbenzene (WEDEKIND and 
BLUMENTHAL), A., i, 454. 
Diformylsemicarbazide (WIDMAN and 
CLEVE), A., i, 335. 
DIFFUSION :— 
Diffusion through parchment, appara- 
tus for (SIEGFRIED), A., ii, 561. 
of a salt from a hotter to a colder 
part of a solution (ApEce), A., 
li, 422. 
of solids through gases (Coson), 
A., ii, 504. 
Osmotic phenomena of muscle (CooxKkr), 
A., ii, 479. 
Osmotic pressure (TRAUBE),A., ii, 210. 
mechanism of (SUTHERLAND), A., 
ii, 109. 
applications of, in the study of 
physical and chemical equilibrium 
(Ponsort), A., ii, 471. 
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DIFFUSION :— 

Osmotic pressure explained by com- 
bination of solvent and dissolved 
substance(TRAUBE), A., ii, 109. 

and variance (TREVOR), A., ii, 63,64. 

of solutions, influence of molecular 
association on the (CROMPTON), 
P., 1897, 225; A., ii, 107. 

of solutions of glucose, mannitol, 
salicin, antipyrine, glycerol, and 
phenol (Naccari), A., ii, 210. 

in green wheat (MaQuENNE), A., 
ii, 130. 

Difurfurylidenetropinone, preparation 

and properties of (WILLSTATTER), A., 

i, 163. 

Digestibility of wheat carbohydrates 

(SHERMAN), A., ii, 248. 

Digestion, by papain (CHITTENDEN, 

MENDEL, and McDerrmort), A., 
ii, 239. 

influence of alcohol on (CHITTENDEN, 
MENDEL, and Jackson), A., ii, 237. 

in the larva of Tenebrio molitor 
(BIEDERMANN), A., ii, 614. 

of cane sugar in the stomach (FERRIS 
and Lusk), A., ii, 238. 

of fat (HARLEY), A., ii, 35. 

pancreatic, evolution of gases during 
(Kuve), A., ii, 298. 

influence of bile on (CHITTENDEN 
and ALBRO), A., ii, 343, 
peptic, conditions determining the 
rapidity of (CRONER), A., ii, 237. 
of caseinogen (ALEXANDER), A., 
ii, 615. 
tryptic, of caseinogen (Birr), A., 
ii, 615. 
Digitalin and Digitonin, detection of 
(KELLER), A., ii, 657. 
estimation of (KELLER), A., ii, 267. 
Digitophyllin, properties of, and identi- 
cation of, with ‘digitaline crystallisée’ 

(KILIANI), A., i, 52. 

Digitoxin, estimation of (KELLER), A., 

ii, 267. 

Diglycerophosphoric acid 

A., i, 459. 

Diglycollanilide, thio- (Rizzo), A., i, 659. 
Dihydrobenzene. See cyclo-Hexadiene. 
Dihydrobis-m-opindolone, dibromo- 
(BisTRzYCKI and Finx), A., i, 427. 
Dihydrocamphoketone, | semicarbazone, 
oxime (CrossLEY and PERKIN), T., 
26; P., 1897, 218. 
oxidation of (CRossLEY and PERKIN), 
T., 29; P., 1897, 218. 
Dihydrocamphoric acid, its silver salt, 
and anhydride (CRossLEy and PER- 
KIN), T., 23; P., 1897, 218. 
oxidation of (CRossLEY and PERKIN), 
T., 26 ; P., 1897, 218. 


(TRILLAT), 
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Dihydrocamphoronesulphonic acid, 
barium salt (KERe and MULLER), A., 
i, 266. 

Dihydro-8-camphylic acid, bromo-, 
chloro-, and chlorodibromo- (PERKIN), 
T., 824, 825, 827 ; P., 1897, 200. 

A5®-Dihydrocarvone, conversion of, into 
carvenone ; hydrochloride of (KonDA- 
KOFF and GoRBUNOFF), A., i, 145. 

Dihydrocollidinedicarboxylicacid. See 
2:4: 6-Trimethyl-A?-dihydropyridine- 
dicarboxylic acid. 

ae vin ~~ eae acid (ScHOLTZ), 

., i, 384. 

Dihydrosolauronic acid (PERKIN), T., 
836, 848 ; P., 1897, 201. 

Dihydrozsolauronolic acid, silver and 

ammonium salts (PERKIN), T., 836 ; 
P., 1897, 201. 

bromo-, methylic salt (PERKIN), T., 
838. 

Dihydronaphthacene 
LEUPOLD), A., i, 482 

Dihydronaphthaquinaldine. See 
2’-Methyldihydroquinoline. 

Al-Dihydro-l-naphthoic acid, 
salt (RABE), A., i, 674. 

Dihydronicotyrine, and its salts (PicTET 
and CREPIEUX), A., i, 688. 

Dihydrotsooxazole, from dibenzylidene- 
acetoneand hydroxylamine (MrinuNNI), 
A., i, 194. 

Dihydroisophorylamine. See 1:3: 3- 
Trimethyl-5-aminocyclohexane. 

Dihydrophthalic acid. See cyclo-Hex- 
adiene-1 : 2-dicarboxylic acid. 

Dihydropiperylenedicarboxylic acid, 
two isomeric forms of (WILLSTATTER), 
A., i, 540. 

Dihydropyrroline, derivatives of (Lipp), 
A., i, 379 

Dihydroquinaldine. See 
dihydroquinoline. 

ee e. See ¢so-Strychnic 

i 


acid. 

Dihydrostrychnoline, its hydrochloride, 
ae and methiodide (Tart), A., 
i, 705. 

Dihydroxyacetone, from oxidation of 
glycerol by the sorbose bacterium 
(BERTRAND); A., i, 556. 

synthesis of; its phenylosazone and 

sodium hydrogen sulphite com- 

unds; its polymerides and re- 
uction (Pinoy), A, i, 117. 

Dihydroxyacetoxime, action of bromine 
on (PinoTy), A., i,. 117. 

Dihydroxybenzeneazobenzaldehyde 
(WALTHER and Kavscn), A., i, 26. 

2:5-Dihydroxybenzoic acid (hydroxy- 
oo acid) (WAVEREN), A. 
i, 96. 


(GABRIEL and 


ethylic 


2’-Methyl- 
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8 :5-Dihydroxybenzoic acid, ¢ribromo-, 
action of hydriodic acid on (HERzIG), 
A., i, 516. 

Dihydroxybenzyldihydrotetrazine, and 
its tetracetyl derivative (PINNER and 
Cotman), A., i, 95. 

3’.4’.-Dihydroxybenzylideneindanone, 2- 
bromo-, and its diacetyl derivative and 
methylenic ether (KLOBSKI and voN 
KosTANECK!), A., i, 372. 

Dihydroxybisdiketohydrindene(GABRiEL 
and LEvUpPOLD), A., i, 481. 

a we sere ic acid. See Caffeic 
aci 

8 : 4-Dihydroxycinnamylidenecumar- 
anone (HALLER and VON KosTANECE!), 
A., i, 201. 

Dihydroxydicarboxyphenylacetamide 
and Dihydroxydicarboxyphenylacetic 
acid, and its ethylic and diethylic salts 
(PECHMANN and Wo.MAN), A., 
i, 665. 

Dihydroxydihydrocyclogeranic 

(TIEMANN), A., i, 375. 
constitution (TIEMANN and ScHMIDT), 
., i, 877. 

1:2-Dihydroxydinaphthylic ether and 
1:4-Dihydroxy-a-naphthylic ether 
and their diacetyl derivatives (BLU- 
MENFELD and FRIEDLANDER), A., 
i, 145. 

Dihydroxydinicotinic acid. See 2 : 6-Di- 
hydroxypyridine-3 : 5-dicarboxylic 


acid. 
Dihydroxyditolylphthalide (Lim- 


PRICHT), A., i, 323. 
Dihydroxyfluoran (quinolphthalein) 
(MEYER and FRIEDLAND), A., i, 590. 
Dihydroxyfumaric acid, conductivity 
and rate of decomposition of solutions 
of (SKINNER), T., 488; P., 1898, 

121. 

p-Dihydroxyglyoxime N-phenylic ether, 
from diazomethane and nitrosophenol 
(von PECHMANN and SEEL), A., 
i, 310. 

Dihydro-m-xylene (1 : 8-dimethylcyclo- 
A'3-hexadiene), from the action of 
sulphuric acid on methylheptenone, and 
its chloro-derivative (VERLEY), A.. 
i, 557. 

Dihydroxylepidine. See Dihydroxy-4’- 
methylquinoline. 

Dihydroxymaleic acid, explanation of 
the production of, from tartaric acid 
(Fenton), P., 1898, 119. 

conductivity and rate of decomposition 
of solutions of (SKINNER), T,, 483 ; 
P., 1898, 121. 
conversion of, into dihydroxytartaric 
-_ (Fenton), T., 72; P., 1897, 
4, 


acid 
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Dihydroxymethylanthraquinone. See 
Chrysophanie acid. 

Dihydroxymethylene (NEF), A., i, 109. 

2 (or 4)-2’-Dihydroxy-4 -methyl-3’-ethy]- 
quinoline (ByvANcK), A., i, 689, 

Dihydroxy-4’-methylquinoline (Dihydr- 
oxylepidine) (BESTHORN and By- 
VANOK), A., i, 451. 

Dihydroxynaphthacenequinone, its salts, 
and diacetyl and dibenzoyl de- 
rivatives ; identity of with indenigo 
(GABRIEL and LEUPOLD), A., i, 482. 

:2-Dihydroxynaphthalene, 4 :3’-di- 
bromo- (CLAus and JAcK), A., i, 325. 
: 8-Dihydroxynaphthalene, 2: 4-di- 
chloro-, and its acetyl derivative and 
a ar eg compound (ZINCKE 
and Eety), A., i, 439. 

:8-Dihydroxynaphthalene-2-carboxylic 
acid and its ethylic salt, amide, anilide, 
dibromo- and _ diacetyl derivatives 
(Merzner), A., 1, 1538. 

Dihydroxynicotinic acids. See Dihydr- 
oxypyridinecarboxylic acids. 

Dihydroxyphenylacetic acid, and its lead 
salt (VON PECHMANN and WoLMAN), 
A., i, 665. 

Dihydroxyphenylbutyrolactone, bromo- 
(Firrie and Perxow), A., i, 196. 

m-Dihydroxy-8-phenyleoumarin (Pot- 
LAK), A., i, 305. 

2:3-Dihydroxyphenylic 1:4-dihydroxy- 
2-naphthylic ether, tetracetyl and 
benzoyl derivatives (BLUMENFELD 
and FRIEDLANDER), A., i, 145. 

2:3-Dihydroxyphenylic 1: 2-dihydroxy- 
naphthylic ether, tetracetyl derivative 
(BLUMENFELD and FRIEDLANDER), 
A., i, 145. 

p-Dihydroxyphenyloxamide 
and Piccozt), A., i, 319. 

aB-Dihydroxypropionic acid. See 
Glyceric acid. 

2 : 4-Dihydroxypyridine and its dibromo- 
compound, ethylic ether, platino- 
chloride, mercurichlorideand dibenzoy] 
derivative (ERRERA), A., i, 563. 

2:5-Dihydroxypyridine, and its salts. 
and acetyl derivative (KUDERNATSCH), 
A., i, 271. 

2:6-Dihydroxypyridine, formation of, 

from monethylic ethoxy-a- pyridone- 
dicarboxylate (RuHEMANN), T., 
352; P., 1898, 73. 

hydrochloride (ERRERA), A., i, 491. 

2 : 4-Dihydroxypyridine-5-carboxylic 
acid (dihydroxynicotinic acid), ethylic 
salt, and barium, acetyl, and bromo- 
derivatives (ERRERA), A., i, 562. 

2 : 6-Dihydroxypyridine-3-carboxylic 
acid and its bromo-derivative, ethylic 
salts of (ERRERA), A., i, 490. 


(Prorri 
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2 : 6-Dihydroxypyridine-3 : 4-dicarb- 
oxylic acid (2: 6-dihydroxydi- 
nicotinic acid), sodium salt 
(ErrERA), A., i, 490. 

ethylic salt, formation of, from ethylic 
cyanacetate, and its salts (RUHE- 
MANN and Brownine@), T., 280; 
P., 1898, 47. 
from action of ethylic sodiocyan- 
acetate on ethylic ethoxymethyl- 
enemalonate (ERRERA), A., i, 632. 
dichloro-, ethylic salt of (RUHEMANN 
and BROWNING), T., 286 ; P., 1898, 
47. 

Dihydroxystearic acids, oxidation of, 
with alkaline potassium perman- 
ganate (EpMED), T., 630; P., 
1898, 133. 

Dihydroxytartaric acid, preparation 
of, from dihydroxymaleic acid 
(FENTON), T.. 72; P., 1897, 224. 

conductivity and rate of decomposition 
of solutions of (SKINNER), T., 488; 
P., 1898, 121. 

action of heat on aqueous solutions of 
(FENTON), T., 73; P., 1897, 224. 

salts of (FenTon),T.,472; P., 1898,120. 

titration of, with alkalis, and reduc- 
tion of (FENToNn), T., 74, 77; P., 
1897, 224, 225. 

Dihydroxytelluro-anisoil, -phenetoil and 
-resorcinol (Rust), A., i, 187. 

Dihydroxytetramethylstilbene, ¢etra- 
bromo- (AUWERS and SHELDON), A., 
i, 647. 

w-Dihydroxytoluene, 
(NEF), A, i, 109 

Dihydroxytriethylamine, its salts, and 
ethiodide of (KNoRR and ScuMumpT), 
A., i, 399, 400. 

Dihydroxy-m-xylene, amipo-, hydro- 
chloride of (WEIDEL and WENZEL), 
A., i, 580. 

Diketodihydropyridine. 
quinone. 

Diketodimethyldihexahydrophenyl and 
its hydrazone (HaRRIEgs), A., i, 582. 

Diketohexamethylene (dike/ocyclo- 
hexane), ultra-violet absorption spec- 
trum of (HARTLEY and Dopsie), T 
603 ; P., 1898, 41. 

Diketohydrindenedicarboxylic acid, 
diethylic salt se sodium compound 
of (EPHRAIM), A., i, 671. 

o-Diketone, C,)H, Ov», from menthone- 
carboxylic acid (Oppo), A., i, 146. 

Diketo- ry a > phenyl- 
hydrazone (RABE), A., i,, 

Diketo- gp aOR oe 
ic acid, ethylic salt (RABE), A., i, 674. 
Diketopimelic acid. See Oxalolevulinic 

acid. 


dissociation of 


See Pyrido- 
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1: 8-Diketotetrahydronaphthalene, 2 : 4- 
tetrachloro-, and its hydrate and 
methoxy-derivative (ZiIncKE and 
Ecty), A., i, 439. 

Dimethenetetroxan, ‘etrachloro-, from 
action of potash and aniline on hexa- 
chlorodimethyltetroxan (PINNER), A., 
i, 626. 

Dimethenetrioxin, etrachloro-, from 
action of alcoholic potash on =. 
chlorodimethyltrioxin (PrnnER), A 
i, 627. 

2: 4-Dimethoxybenzaldchyde (GATTER- 
MANN and FRENZEL), A., i, 477 

2:3- var onsen aga acid, methylic 
salt (FRITSCH), A., i, 663. 

arr nr EE YT 
RIEL and LEUPOLD), A., i, 481. 

5: 6-Dimethoxytrichloromethy!- 
phthalide (Fritscn), A., i, 664. 

Dimethoxydibenzylideneacetone, and its 
tetrabromide (PETRENKO-KRITs- 
CHENKO), A., i, 529. 

ee (LANDAU), 
A., i, 673. 

Dimethoxydiketohydrindenecarboxylic 
acid, ethylic salt, and its sodium com- 
pound (LANDAD), A., i, 672. 

Dimethoxydiphenyl (JANNASCH 
K61I112), A., i, 590 

Dimethoxydiphenyltetrahydropyrone, 
and Dimethoxydiphenyltetrahydro- 
pyronedicarboxylic acid (PETRENKO- 
KRITSCHENKO), A., i, 529. 

Dimethoxyketocoumaran (FRIEDLANDER 
and SCHNELL), A., i, 24. 

m-Dimethoxy-8-phenylcoumarin (PoL- 
LAK), A., i, 305 

Dimethoxyquinone 
i, 198 

Dimethoxyquinonediethyldiacetyl- 
acetal, Dimethoxyquinonedimethyldi- 
acetylacetal, and Dimethoxyquinone- 
dimethylhemiacetal, dichloro-deriva- 
tives of (JACKSON and TorREy), A., 
i, 468. 

Dimethylacetic 
acid. 

D methylacetoacetic acid, methylic salt, 
action of sodium on (ConRAD and 
Gast), A., i, 512. 

a.-B-Dimethyladipic acid from geronic 

acid (TIEMANN), A., i, 375. 
from er ener (von BaAz- 
YER and VILLIGER), A., i, 676. 

Sum- and mal-aa-Dimethyladipic acids, 
electrolytic dissociation of (SMITH), 
A., ii, 285, 

Dimethylamine, action of the silent elec- 
tric discharge on, in the presence of 
free nitrogen (BERTHELOT), A., 
i, 552. 


(GAB- 


and 


(GADAMER), A., 


acid. See 


Butyric 
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Dimethylamine salts, action of bromine 
and iodine on (NorRRIs and Laws), 
A., i, 169. 

double salts containing 
(Norris), A., i, 510. 

hydrochloride, action of carbonyl 
chloride on (HANTzSCH and SAUER), 
A; 4-372. 

iodo- (NoRRIS 
i, 169. 

Dimethylaminoanthranol and 3-Di- 
methylaminoanthraquinone (HALLER 
and Guyot), A., i, 593, 594. 

Dimethylamino-o-benzoylbenzoic acid 
and its salts (HALLER and Guyot), 
A., i, 670. 

Dimethylaminobenzylbenzoic acid and 
its methylic salt (HALLER and Guyor), 
A., i, 670. 

Dimethylaminocarboxylic chloride and 
action of hydroxylamine and of nitrous 
acid on (HANTzscoH and Saver), A., 
i, 171. 

Dimethylaminodimethylpyrazolone. See 
Pyramidone. 

Dimethylaminomethylazimidobenzene 
(methylazimidodimethylaniline), mer- 
curichloride. picrate, methobromide, 
methochloride, amino- and nitro- 


selenium 


and Laws), A., 


derivatives (PINNow and Koon), A., 


i, 138, 184. 

Dimethylaminocyc/opentane 
pentamethylamine), 
i, 157. 

3-Dimethylaminophenylisonaphtha- 
phenazonium (dimethylisorosinduline), 
salts of (KEHRMANN and HELwIc), 
A., i, 154. 

Dimethylammonium chlorobromide, 
chloriodide, trichloriodide, dibromide, 
bromiodide, and di- and ¢tri-iodides 
(Norris and Laws), A., i, 169. 

Dimethylaniline, action of nitrogen tri- 

oxide and of benzoic chloride on 
(CoHEN and CALVERT), T., 163, 
165; P., 1898, 10. 
product of the action of nitrogen 
chloride on (HENTSCHEL), A., i, 246. 
mono- and di-hydrochlorides (ScHOLL 
’ and Esoauss), A., i, 182. 
hydrochloride chloriodide and _ its 
nitroso- and p-bromo-derivatives 
(SAMTLEBEN), A., i, 472. 

Dimethyaniline, a-diamino-, and its salts 
(PINNow and WrGNER), A., i, 185. 
p-bromo-, hydriodide periodide (Sam- 

TLEBEN), A., i, 472. 
m-nitro, hydrochloride, hydrogen 
sulphate, picrate (NOELTING and 
FouRNEAUX), A., i, 188. 
Dimethylanilinesulphonphthalein 


(dimethyl- 
(Muepan), A., 


(Soon), A., i, 262. 
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Dimethylanilinophthalide, Dimethyl- 
anilinophthaloylic acid, and Di- 
methylanilinohydrophthaloylic acid, 
their salts and nitroso-compounds 
(Limpricut and K6nie), A., i, 435. 

Dimethylaspartic acid, ethylic salt, 
action of barium hydroxides on 
(K6RNER and Menozzi), A., i, 240. 

m-Dimethylbenzimidazole, and its salts 
(Pinnow), A., i, 182. 

Dimethylbisdiketohydrindene (GABRIEL 
and Levpotp), A., i, 481. 

Dimethylbutadiene. See Hexinene. 

Dimethylbutane. See Hexane. 

Dimethylbutylmandelic acid (BAuR- 
THuRGAD), A., i, 524. 

88-Dimethylbutyrolactone, from reduc- 
tion of as-dimethylsuccinic anhydride 
(BiatsE), A., i, 561. 

3 : 2’-Dimethylearbazole 
A., i, 591. 

a8-Dimethylearbethoxyhydroxylamine 
(hydroxymethylurethane methylic 
ether), and action of hydrochloric acid 
on (JonEs), A., i, 174. 

Dimethylcarbonylisonitramine. See 
Dimethylnitrosohydroxycarbamide. 

2:8-Dimethyleinchonic acid and 3: 2’- 
Dimethyleinchonic acid and its salts 
(PFITZINGER), A., i, 208, 209. 

Dimethyleoniine and Dimethyldihydro- 
coniine, and salts (MUGDAN), A., 
i, 156, 157. 

1’:3’-Dimethyldihydrophthalazine and 
its salts (GABRIEL and EscHENBACH), 
A., i, 212. 

1:2-Dimethyldihydropyrroline and salts 
(HrevscHEr), A., i, 338. 

‘ 4’:4'-Dimethyldihydroquinoline.” See 
Trimethylindolenine. 

Dimethyleneduleitol, dibenzoate and 
diacetate of (WEBER and TOLLENS), 
A., i, 60. 

Dimethyleneglucoheptonic lactone, two 
varieties of (WEBER and TOLLENS), 
A., i, 61. 

Dimethyleneprotocatechuic acid 
(MovreEv), A., i, 644. 

Dimethylenerhamnitol and mono- 
benzoate of (WEBER and TOLLENs), 
A., i, 60. 

1:2:4-Dimethylethylbenzene, from eu- 
terpene dihydrobromide (voN BAEYER 
ond Viskevanl. A., i, 676. 

Dimethylethylsulphine mercurichlorides 
(STROMHOLM), A., i, 624. 

Dimethylfumaric acid, action of heat 
on; reduction of (KETTNER), A., 
i, 297. 

8B-Dimethy 
and its 
i, 561. 


(ULLMANN), 


lutamic acid, formation of, 
ydrolysis (BLAISE), A., 
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aa-Dimethylglutaric acid (pentanedicarb- 

oxylic acid), and its anhydride and 

anilic acid (PERKIN, T., 846; P., 
1897, 201. 

formation of anhydride of (AUWERs), 
A., i, 630. 

Sum- andmal-aa-Dimethylglutaric acids, 
electrolytic dissociation of (SMITH), 
A,, ii, 285. , 

AB-Dimethylglutaric acid (pentanedicarb- 

oxylic acid), synthesis of (BLATSE), 
A., i, 561. 

a-bromo-, methylic, hydrogen ethylic, 
and ethylic salts; aa’-dibromo-, 
methylic salt (PERKIN and THORPE), 
P., 1898, 108. 

1’: 7-Dimethylguanine, and its 
(Fiscuer), A., i, 98. 

2-Dimethylheptan-6-onoic acid. See iso- 
Geronic acid. 


salts 


4-Dimethylheptan-6-onic acid. See Ger- 
onic acid. 
Dimethylheptene glycol. See Nonyl- 


enic glycols and oxide. 

Dimethylheptenol. See Nonenylic alco- 
hols. 

2:5-Dimethylhexane. See Octane. 

1: 3-Dimethylcyclohexadiene-A'* (di- 
hydro-m-xylene), from the action of 
sulphuric acid on methylheptenone, 
and its chloro-derivative (VERLEy), 
A., i, 557. 

as-Dimethylhydrazine, from trimethyl- 
azonium hydroxide ; oxalate (HARRIES 
and Haga), A., i, 232. 

s-Dimethylhydrazine oxalate (HARRIES 
and Haga), A., i, 232. 

Dimethylhydroxycarbamide _ benzylic 
ether, and hydrochloride of (HANTzscH 
and Saver), A., i, 173. 

a-Dimethylhydroxylamine, and hydro- 
chloride and platinochloride of (Jonzs), 
A., i, 174, 175. 

Dimethylhypoxanthine, dichloro- (Fis- 
CHER), A., i, 48. 

3’: 3’-Dimethy]l-2’-indolinone(BRUNNER), 
A., i, 91. 

Dimethylitaconic acid, electrolytic dis- 
sociation of (SMiTH), A., ii, 285. 

Dimethyllevulinic acid (2-methylhexan- 
3-onote acid), and its oxime and silver 
salt (TIEMANN and SEMMLER), A., 
i, 629. 

Dimethyllignone-blue, dinitro- 
(LIEBERMANN and CyYBULSKI), 

i, 379. 

s-Dimethylmaleic acid (pyrocenchonic 
acid), action of sodium hydroxide on ; 
reduction of ; isomerides of (Ketrner), 
A., i, 297. 

s-Dimethylmaleimide, velocity of hydro- 

lysis of (MIoLATI), A., i, 243. 


INDEX OF 
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Dimethylmalonic acid (propanedicarb- 
oxylic acid), from oxidation of fen- 
chone (GARDNER and COCKBURN), 
T., 709; P., 1898, 151. 

electrolytic dissociation of (SMITH), 


A., ii, 285. 
an oxidation product of filicinic acid 
(Borum), A., i, 41. 
Dimethylmethylal, action of silent 


electric discharge on, in presence of 
nitrogen (BERTHELOT), A., i, 554. 

preparation of (FISCHER and GIEBE), 
A., i, 167. 

Dimethylnaphthalene, obtained by dis- 
Mee a podophyllotoxin and _picro- 

ophyllin with zinc dust (DUNSTAN 
He ENRY), T., 218. 

Dimethyl-A- -naphthol, its benzoyl and 
sodium derivatives, and ¢rinitrophenyl 
ether (WEDEKIND), A., i, 593. 

Dimethylnitramines (FRANCHIMONT), 

+, i, 9. 

Dimethylnitrosamine, hydrochlorides ; 
action of zinc ethyl on (LACHMAN), 
A., i, 400. 

Dimethylnitrosohydroxycarbamide (di- 

methylear y lisonitr ¢),and action 
of alkalis on (HaANntTzscH and SAUER), 
A., i, 171. 


2 : 6-Dimethyl-A**-octadiene-8-al. See 
Citral. 
Dimethyloxalacetic acid. See Oxaliso- 


butyric acid. 
pag mee aang preparation of 
(OESTERREICH), A., i, 45. 
au-Dimethyloxazolidine, its salts and 
benzoyl derivative (OESTERREICH), A., 
i, 45. 
au-Dimethyloxazolidylphenyl-carb- 
amide and -thiocarbamide (OEsTER- 


REICH), A., i, 45. 
7: 9-Dimethyl-8-oxypurine, 2: 6-di- 
chloro- (FISCHER and Acn), A., i, 46. 


Dimethyloxytriazine, salts of (OsTRo- 
GOVICH), A., i, 336. 

Dimethylpentamethylamine (dimethyl- 
aminocyclopentane), and salts (Muc- 
DAN), A., i, 158. 

Dimethylcyclopentane (dimethylpenta- 
methylene), probable presence of in 
Americna petroleum (Youna), T., 
917: P., 1898, 175. 

4:4". Dimethylphenacylideneflavene 
aud its 2-bromo-derivative (FEUER- 
STEIN and VON KosTANECkI), A., i, 370. 

1’ : 2’-Dimethylphenomorpholine, -_ 
salts (STOERMER and FRANKE), A 


i, 451. 
Dimethylphenosaffranine, trinitro- (JAv- 
BERT), A., i, 494, 667 
Dimethylphenocposaffranine, ¢trinitro- 
(JAUBERT), A., i, 495. 


Dimethylphenylphenazonium salts 
KEHRMANN and Werrter), A., i, 438. 
2:4-Dimethylphloroglucinol, and_ its 


carbonate (WetpeL and Wenzet), A., 
i, 579, 580. 
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Dimethylthetine mercurichlorides 
(StrémHoLM), A., i, 625. 


| Dimethyl-p-toluidine, m-amine-, prepar- 
triacetate, methylic ether and ethylic | 


Dimethylphosphoric acid, heat of neu- | 


tralisation of (CAVALIER), A., ii, 499. 


1’: 3’-Dimethylphthalazone (GApRIEL | 


and EscHENBACH), A., i, 212. 
Dimethylpipsrazine, diguaiacolate di- 
a-naphthvate, di-8-naphthoate, and 
diphenate (CAZENEUVE and MorEAv), 
A., i, 603. 
1:2-Dimethylpiperidine and its salts 
(LADENBURG), A., i, 339. 
3’ : 3’-Dimethyl-2’-isopropylindolenine 
(PLANCHER), A., i, 537. 
1:7%-Dimethylpurine, 2-amino-6-oxy-. 
See 1 : 7-Dimethylguanine. 
2:6-Dimethylpyridine (lutidine), di- 
acetyl derivative of, and salts(SCHOLTZ), 
A., i, 48. 
2:4-Dimethylpyridine-3-carboxylic acid 
(lutidinecarboxylic acid), 5-chloro- 
(Contig and LEAN), T., 591; P., 
1898, 148. 
1: 2-Dimethylpyrrolidine, 
(HIELSCHER), A., i, 338. 
1: 2’-Dimethylquinoline-4 -carboxylic 
acid and $3: 2’-Dimethylquinoline-4’- 
carboxylic acid (Simon), A., i, 152. 
3 : 2’-Dimethylquinoline-3’-4’-dicarb- 
ic acid (ENGELHARD), 


and salts 


’ 

Dimethylrosinduline, salts of (KrHR- 
MANN and SCHAPOSCHNIKOFF), A., 
i, 155. 

Dimethylaposaffranine, salts of (KEHR- 

MANN and SCHAPOSCHNIKOFF), A., 
i, 153. 

and its salts and acetyl derivative 
(KEHRMANN and WETTER), A., 
i, 439. 

as-Dimethylsuccinic acid (isobutanedi- 

carboxylic acid, gem-dimethylsuc- 
cinie acid), from the oxidation of 
isoacetophorone (KERP and MUL- 
LER), A., i, 265. 

from isolauronic acid, the anil and 
anilic acid (PERKIN), T., 842; P., 
1897, 201. 

and the rates of formation of its normal 
and acid alkylic salts (BLAISE), A 
i, 560. 

Jfum- and mal-Dimethylsuccinic acids, 
electrolytic dissociation of (SmirH), 
A., ii, 285. 

as-Dimethylsuccinic anhydride, reduc- 
tion of (BLAIsE), A., i, 561. 

Dimethyltetroxan, ¢et¢rachloro- 

A., i, 626. 


and 


hexachloro- (PINNER), 


A., | 


| Di-8-naphthylphosphoramide 


ation of (PINNow), A., i, 182. 
Dimethyltricarballylic acid (pentanetri- 
carboxylic acid), from oxidation of 
fenchone (GARDNER and CocK- 
BURN), 'I’., 710; P., 1898, 151. 
cyano-, ethylic salt (BARYHE), A., 
i, 407. 
Dimethyltrioxin, ¢etrachloro-, penta- 
ehloro-, and hexachloro- (PINNER), A 
i, 627. 
: 7-Dimethyluramil and 1-Methyl- 
uramil, action of potassium cyanate 


_ 


on (FiscHER and C.LemM), A., 
i, 179. 
1:3-Dimethyluric acid, and 1: 7-di- 
methyluric acid (FIscHER and 
CLEMM), A., i, 179. 
3:7-Dimethyluric acid, conversion of, 


into chlorotheobromine (FiscHER and 
Aon), A., i, 701. 

Dimethyl-y-uric acids, action of hydro- 
chloric acid on (FiscHER and CLEMmM), 
A., i, 179. 

1 : 7-Dimethylxanthine. 
thine. 

Dimethyl-1 : 3 : 5-m-xylidine, 2-nitroso- 
(von PrcCHMANN and Notp), A., 
i, 311. 

Dinaphthaquinone (Witt and Dept- 
CHEN), A., i, 144. 

Di-8-naphthaquinone oxide hydrates, 
acetyl derivative, oxime, phenylhydr- 
azone (WICHELERAUS), A., i, 33. 

(AUTEN- 


See Paraxan- 


RIETA), A., i, 15. 

Dinitriles, physiological action of nor- 
mal (HEYMANS and Masorn), A., 
ii, 241. 

Diopside from Wyoming (Cross), A., 
ii, 126. 

Diorite, quartz-amphibole-, from Cali- 
fornia (‘T'URNER), A., ii, 610. 

By OT yg hg 
salt (MittiEr), A., i, 276. 

Dioxime, Colbie No. obtained by oxida- 


ethylic 


tion iroxylaminocarvoxime 
cae , i, 568. 

Di-p- oxyacetophenonediphenylpiper. 
azine (VIGNOLO), A., i, 253. 

2: 8-Dioxy-7- ‘methylparine, 6-amino- 
(FISCHER), A., i, 281. 


2: 6- -Dioxypurine, 8-thio- (Fiscuer), A 
i, 341. 

2: 8-Dioxypurine, 6-amino- (FISCHER), 
A., i, 49. 

6 : 8- -Dioxypurine (FiscHER and Acn), 
i, 47. 

Diphenacyldimethylammonium bromide 
and its salts (RUMPEL), A., i, 247. 
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Diphenacylfamaric acid and its silver 
salt (KUGEL), A,, i, 198. 

Diphenacylmethylamine hydrobromide, 
and its salts (RUMPEL), A., i, 247. 

Diphenoltellurium tetrachloride (Rust), 
A., i, 187. 

Diphenoxythiophosphodiethylamide 
(AUTENRIETH and HILDEBRAND) A., 
i, 419. 

Diphenoxythiophosphoric acid and its 
sodium salt, amide, chloride, anilide 
and diethylamide (AUTENRIETH and 
HILDEBRAND), A., i, 419. 

Diphenyl, p-diamino-. See Benzidine. 

Diphenyl a-bromethyl ketone (CoLLET), 
A., i, 479. 

Diphenylamine, amino-. 
phenylenediamine. 

Diphenylamine, thio-, derivatives, 
fluorescence of the (MEYER), A., ii, 105. 

p-Diphenylbenzene, p- chloro- (CASTEL- 
LANETA), A., i, 142. 

1: 3-(or 1: 5)- Diphenyl- -5-(or 3) 
butylpyrazole (VORLANDER 
Ka.kow), A., i, 29. 

s-Diphenylcarbamide, (carbanilide) for- 

mation of (Rizzo), A., i, 659. 
action of acetic anhydride on (PECH- 
MANN and ScumitTz), A., i, 320. 

Diphenylearbinol. See Benzhydrol. 

2':3’-Diphenylsinchonic acid, and its 
salts (PFITZINGER), A., i, 208. 

Diphenylcuminylidenedihydrotetrazone 
.(MrinunnI), A., i, 190. 

Diphenyldiallyldisulphoneoxydisulph- 
ide (TROEGER and HoRNvne), A., 
i, 258. 

Diphenyldianisylidenehydrotetrazone 
(Mrnunnt), A., i, 190 

Diphenyldibenzylidenehydrazone 
(CaussE), A., i, 

Diphenyldiethyl-g-diazine (CoLLET), A., 
1, 478. 

2: 6-Diphenyl-3 : 5-diethylhydropyrone 
(VORLANDER), A., i, 28 

Diphenyldihydrotetrazine, -dinitro- 
(PINNFR and GRADENWITZ), A., 
i, 96. 

Diphenyldiketodihydropyrroline and its 
diacetyl-, dibenzoy]l-, and dicinnamoy]l- 
derivatives (ScHIFF and GiGuI), A 
i, 490. 

1 : 4-Dipheny1-3 : 5-diketotetrahydrotri- 
azine (RurE and HEBERLEIN), A., 
i, 571. 

Diphonyldimethyl-p-diazine, 
of (CoLLET), A., i, 477 

Diphenyldi-m-nitrobenzylidenehydro- 
tetrazone (MINUNNI), A., i, 190. 

Diphenyldisazotetramethyldiaminobenz- 
idine (NoELTING and FourRNEAUxX), 
A., i, 189, 


See Phenyl- 


-tert- 
and 


formation 
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Diphenylenediphenylsemicarbazide 
(SNAPE), P., 1898, 75. 
8-Diphenylethane (dibenzy/), 
and dibromo- (RAWITZER), 
i, 566. 
o-dinitrocyano- (GABRIEL and ESCHEN- 
BACH), A., i, 199. 
s-Diphenylethylene. See Stilbene. 
Diphenylformal —: hydrate, and 
its cviiatien (NEF), A., i,s110. 
Diphenylfurfurylidenedihydrotetrazone 
(Minunnt), A., i, 191. 


bromo- 
A, 


See Benzilic 


Diphenylglyeollic acid. 
oe (HENTSCHEL), A., 
2 


s-Diphenylhydrazine. 
benzene. 

Diphenylhydroxylamine, 4’-bromo-4-ni- 
troso-, 2’:3-dibromo-4-nitroso- and its 
acetate, nitroso- (BAMBERGER, Biis- 
DORF and SanpD), A., i, 521, 
522. 

Be og mercurichloride 
(WILLGERODT), A., i, 420. 

Diphenylmethane, sulphonation of (Lap- 
WoRTH), T., 408; P., 1898, 112. 

Diphenylmethane-4 : 4. “disulphonie 
chloride, anilide and piperidide (Lap- 
WwoRTH), T., 409; P., 1898, 112. 

Diphenylmethane-o-sulphone 
worTH), T., 408; P., 1898, 112. 

Diphenylmethenylamidine, and its salts 
(ZWINGENBERGER and WALTHER), A 
i, 519. 

Diphenylmethenylhydrazidine (Zwin- 
GENBERGER and WALTHER), A., 
i, 520. 

Diphenylmethylamine, etranitro-, di- 
nitramino- and its anhydro- base, di- 
nitrodiamino- (NIETZKI and Rat- 
LARD), A., i, 523. 

Diphenylmeth lazammonium hydroxide, 
trinitro- (NIETZKI and RAILLARD), 
A., i, 5238. 

Diphenylmethylic bromide, action of 
water and of alcoholic ammonia on 
(NEF), A., i, 105. 

Diphenyinitrosamine, action of hydro- 
gen chloride on ; action of zinc ethyl 
and of hydroxylamine on (LACHMAN), 
A., i, 400. 

1: 8-Diphenyloctanedione-1: 8. See Di- 
Pa erga 

Diphenyl-a-oxybutyrolactone, and 
ae nzoyl derivatives, conversion of 
into two ap gare (ERLEN- 
MEYER and Lux), A., i, 668. 

Diphenylphosphoric acid, preparation of 

(AUTENRIETH), A., i, 14. 
chloride, p- -chloro- ” and 
(AUTENRIETH), A., i, 15. 


See Hydrazo- 


(Lap- 


amide 
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2’-3'-Diphenylquinoline, and its salts | 


(PFITZINGER), A., i, 208. 
By-Diphenylquinoxaline, 
of (WoLFF), A., i, 591. 
Diphenylrhodamine, obtained 
m-hydroxydiphenylamine (PIuTTI and 
Picco.t!), A., i, 664. 
Diphenyltetrahydropyrone and 
phenyltetrahydropyronedicarboxylic 


preparation 


acid (PETRENKO-KRITSCHENKO and | 


PLOTNIKOFF), A., i, 142. 

Diphenyltetrazine, p-dinitro- (PINNER 
and GRADENWIT2), A., i, 96. 

Diphenyltetrazochloride, action of, on 
benzylidenehydrazone and _ phenol 
(WEDEKIND), A., i, 308. 

2:5-Diphenyltetrazole, p-amino- and 
salts, and p-nitro- (WEDEKIND), A., 
i, 454. 

Diphenyltetrazoline, amino- and its 
hydrochloride (RUHEMANN), A., i, 214. 

Diphenyltetrazolium chloride, cyano- 
(WEDEKIND), A., i, 193. 

Diphenylthioparabanic acid 
(ANDREASCH), A., i, 243, 244. 

1:2: 4-Diphenyltolylenedicarbamide 
(SNAPE), P., 1898, 75. 

Diphenyltriazodiphenylene (MIcHAELIs 
and PErov), A., i, 433. 

Diphenyltriazole, p-dinitro-, and 
ENWIT1Z), A., i, 96. 

1 : 5-Diphenyl-1 : 2 : 3-triazole-4-carb- 
oxylic acid and its methylic salts 
(MicHAEL, LUEHN, and HiGBEs), A., 
i, 496. 


a- and 8-Diphenyltriethylidenehydraz- _ 


ones (CAussE), A., i, 569 

Diphthalaldehydehydrazonic anhydride 
(GABRIEL and EscCHENBACH), 
i, 213. 


Diphthalimidodimethyl ether (SAcus), | 
| Di-p-toluidinodipropyldithiocarbamate 


A., i, 475 
Dipiperidine, heat of 
(DELEPINE), A., ii, 559. 
Ditsopropyl. See Hexane. 
Dizsopropylacetone. See 
ketone 
Dipropylacetylenemonureide and Diiso- 
propylacetylenemonureide, from ac- 
tion of butyroin and dsobutyroin on 
carbamide (BASSE and KLINGER), A., 
i, 462, 463. 
Dipropylallylcarbinol. 
alcohol. 
Dipropylaminocaffeine (EINHORN - and 
BAUMEISTER), A., i, 497. 
Dipropylammonium dibromide (Norris 
and KIMBERLY), A., i, 170. 
1-Dipropyl-1:3:4-butanetriol, action 
of acetic anhydride on (BocoRoDskKyY), 
A., i, 291 


formation of 


Diisobuty] 


See Decenylic 


from | 


Di- | 


gar ane a ee 


A., 
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4:5-Dipropylglyoxaline and 4:5-Di- 
isopropylglyoxaline 2-hydrosul- 
phides from action of butyroin 
and isobutyroin on _ thiocarbamide 
(BAssE and KuirincEr), A., i, 462, 463. 

Dipropylmalonic acid (heptanedicarb- 
oxylic acid), electrolytic dissociation 
of (SmiTH), A., ii, 285. 

Dipulvic acid, presence of,in Candelaria 
concolor, and identity of calycin with 
it (HessE), A., i, 681. 

Dipyridine,  ethylenebromide, and 
methyleneiodide (BAER and PReEs- 
coTT), A., i, 42. 

Dipyridyltetracarboxylic acid (HurH), 
A., i, 68 

Disazo-colouring matters, trom dimethyl- 
aminophenol and _ diazo-solutions 


(Biinow and Wo gs), A., i, 308. 
Disinfectant, formaldehyde in glycerol 
solution as a (‘‘ glycoformal”) (WAL- 
SouLossmaNn), 


THER and A., 
ii, 349, 530. 
Dissociation of the elements at high 
temperatures (LOCKYER), A. ii, 4. 
See also Affinity, chemical. 
electrolytic. See Electrochemistry : 


Electrolytic dissociation. 


| Distillation with vapour (BENEDICT), 
its | y 
acetyl derivatives (PINNER and GRAD- | 


A., ii, 62 

fractional, apparatus for 
CHENAL-FERRON-DOUILHET), 
ii, 507. 


(TIXIER, 
x‘, 


See Acetalde- 


hydedisulphonie acid. 


| Diterebenthene, from terebenthene under 


the influence of the silent electric dis- 
charge (BERTHELOT), A., i, 594. 
Dithioglycollanilide (Rizzo), A., i, 659. 
Dithionic acid, separation of, from the 
other acids of sulphur (Loner and 
BonaviA), A., ii, 637. 


(FRANKEL), A., i, 75 

2’: 3-Ditolylamine, 4-amino-, and its 
acetyl and salicylidene derivatives 
(BAMBERGER, BisporRF, and SAND), 
A., i, 522. 

Ditolyleedriret, monoxime and acetyl 
derivative of (Nrerzki and Ber- 
NARD), A., i, 529. 

nitro-, and its acetyl derivative 
(Nrerzk1 and BERNARD), A., i, 530. 

2’: 3-Ditolylhydroxylamine, 4-nitroso-, 
and its monobenzoy] derivative (BAam- 
BERGER, BisporF, and SaAnp), A., 
i, 521. 

Di-p-tolylmethenylamidine, salis of 
(ZWINGENBERGER and WALTHER), 
A., i, 519. 

Di-p-tolyloxamide, di-o-nitro- (REISSERT 
and SoHERK), A. i, 316. 
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Di-p-tolyloxythiophosphoryl chloride, 


anilide, and amide (AUTENRIETH and 
HILDEBRAND), A., i, 419. 
Di-p-tolylphosphoramide (AUTENRIETH), 


nar Le 
Ditolylphthalide, preparation of, and its 
diamino- and _ dinitro-derivatives 
(Limpricut), A., i, 323. 
Di-p-Istolyulphone phenylhydrazine 
(MryER), A., i, 142 
Di-p-tolylthioparabanic 
DREASCH), A., i, 244. . 
Di-p-tolyltriazodiphenylene (MIcHAELIS 
and Petrov), A., i, 433 
Diisovalerylosazone, from action of 
phenylhydrazine on isovaleroin 
(BaAssE and KLINGER), A., i, 463. 
Divaricatic acid from Hvernia divaricata, 


acid (AN- 


and its barium and methylic salts | 


(Hesse), A., i, 532. 

presence of, in Haematomma ventoswm 
(L.), and its conversion into di- 
varicafinic acid (Zopr), A., i, 489. 


divaricatic acid and properties (ZorrF), 
A., i, 489. 


thamnodes (Zor¥F), A., i, 89. 


Divinylic ether, non-identity of, with | 


vinylic alcohol (NEF), A., i, 113. 
Dodecoic acid. See Lauric acid. 
Dog-fish, composition of the fat from 

(LsuBARSKY), A., ii, 299. 

Dogs. See Agricultural Chemistry. 
Dolomite from the Transvaal (HArTcH), 
A., ii, 234. 
Ducks. See Agricultural Chemistry. 
Dulcitol, influence of, on the crystallisa- 
tion of sodium chlorate (Kippinc 
and Porr), T., 616; P., 1898, 
160. 
non-oxidation of, by acetic acid bac- 
teria (S1EFERT), A., ii, 399. 
action of formaldehyde and hydro- 
chloric acid on (WEBER and Tot- 
LENS), A., i, 60. 
action of hydrogen bromide on, in 
presence of ether (FENTON and Gost- 
LING), T., 557 ; P., 1898, 147. 
action of the sorbose bacterium on 
BERTRAND), A.,i, 550. 
iso-Duleitol (rhamnose) formed by hy- 
drolysis of ouabain (ARNAUD), A., 
i, 597. 
action of hydrogen bromide on, in 
presence of ether (FENTON and 
GosTLinec), T., 558; P., 1898, 147. 
tetranitrate (WILL and Lenzz), A., 
i, 228. 
Dung. See Agricultural Chemistry. 
Dysanalyte, synthesis of (HoLtmaquist), 
A. ii, 389. 
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Dysofibrinose, formula of (SCHMIEDE- 
BERG), A., i, 342. 


Earth-nut. See Agricultural Chemistry. 
Earth-nut oil, detection of, in olive oil 
(ToRTELLI and RuceteErt), A., ii, 653. 
Ebullioscope, modified form of (W1zEy), 
A., ii, 15. 
Ecballium elateriwm, formation of ela- 
terin and presence of elaterase and of 
a glucoside in the fruit of (Bere), A., 
ii, 447. 
Ecgonine, new formula of 
STATTER), A., i, 541. 
and its derivatives, constitution of 
(WILLSTATTER), A., i, 161. 
Echeveria secunda glauca, malic acid 
from (ABERSON), A., i, 513. 


(WILL- 


| Echidna aculeata, composition of urine 


of (NEUMEISTER), A., ii, 241. 


| Eezema, influence.of strontium salts on 
Divaricatinic acid, formation of, from | 


workmen predisposed to (Von Livp- 
MANN), A., ii, 180. 


‘ | Edestin, probable presence of, in sun- 
Divarictic acid, presence of, in Hvernia | 


flower seeds (OSBORNE and CAmp- 
BELL), A., ii, 627. 

the solubility of (OsBoRNE and Camr- 
BELL), A., i, 717. 


| Egg-albumin. See Albumin. 
| Eicosylmalonic acid (FiLrr!), A., i, 237. 


Elaidic acid, action of sulphuric acid 
on (TSCHERBAKOFF and SAYTZEFF), 
A., i, 296. 
oxidation of, with alkaline potassium 
permanganate ; fusion with potash 
(EDMED), T., 629, 633; P., 1898, 
133. 
Elastin, conversion of, into arginine 
(Kossr1 and KutscHEr), A., i, 718. 
preparation, constitution, and decom- 
position products of (BERGH), A., 
i, 608. 

Elaterase, presence of, in Ecballiwm 
elaterium fruit (BERG), A., ii, 447. 
Elaterin, formation of, in Eeballiwm 

elateriwm (BERG), A., ii, 447. 
Election of Officers, memorial to the 
Council with reference to the ; opinion 
of counsel thereon; action of the 
Council thereon ; correspondence re- 
lating thereto, P., 1898, 2, 4, 33, 61. 
ELECTROCHEMISTRY :— 
Accumulators, chemical theory of 
* (DOLEZALER), A., ii, 551. 
chemistry of lead (ForrsTER), A., 
ii, 6. 
new form of lead, (Tommasi), A., 
ii, 496. 
influence of manganese compounds 
on lead (KNORRR), A., ii, 6. 
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ELECTROCHEMISTRY :— 
Cells, determination of the resistance 
of (Haacn), A., ii, 5. 
porous pots for new form of (PAULI 
and Prncussogy), A., ii, 551. 


Cell with electrodes of metallic sulph- | 


ides (BERNFELD), A., ii, 150. 
Clark, effect of temperature and 
strength of solution on the 
E.M.F 
(CALLENDAR and Barngs), A., 
ii, 276. 
effect of the transition of hepta- 


into eat es zincsulphate | 


on the E. 
A., ii, 276. 
carbon | chlorine water | sodium 


.F. of the (COHEN), 


thiosulphate | carbon ; iron | fer- | 
ric chloride | carbon (PAULING ; | 


Kitsrrr), A., ii, 5. 

gold | alkaline tannic acid | acid | 
platinum or gold | (Skery), A., 
ii, 61. 

gold or silver | potassium cyanide | 
copper sulphate | gold or silver 
(SkzEy), A., ii, 61. 

gold | potassium cyanide | platin- 
um | acid (SkEy), A., ii, 61. 

platinised graphite | ferric  sul- 
phate | zinc; depolarised by air 
(WARREN), A., ii, 149. 

standard, mercury-zine and 
cury-cadmium (JAEGER 
KAHLE), A., ii, 550. 

Weston standard, temperature. . 
efficient, especial near 15°, 
(KoHNSTAMM ana CoHEN), A., 
li, 495. 

Conductivity and electrolytic disso- 
ciation (VAN LAAR), A., ii, 158. 
of electrolytes for rapid electrical 
vibrations (ERSKINE), Bin, 

ii, 106. 

used to indicate the end of a titra- 
tion (SALomoN), A., ii, 3. 

of electrolytes, new basis for the 
calculation of the (KouHL- 
RAUSCH, Honporn, and Dikzs- 
SELHORST), A., ii, 366. 

of frozen electrolytes (FLEMING and 
Drwak), A., ii, 8. 

of natural oxides and sulphides of 
iron (ABT), A., ii, 106. 

of .ice, glycerol, nitrobenzene, and 
ethylene bromide at low tempe- 
ratures (FLEMING and DEWAR), 
A., ii 


mer- 
and 


, 9. 
of liquids in thin layers (Bryan), 
A., ii, 366. 
of some betaine and thetine deriva- 
tives (CARRARA and Rosst), A., 
ii, 278. 


. of different forms of 
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| ELECTROCHEMISTRY :— 


Conductivity of nitric acid (VELEY and 
MANLEY), A., ii, 277. 
of toluene- and xylene-sulphonic 
acids (DA Monte and Zoso), A., 
ii, 277. 
of aqueous solutions of two electro- 
lytes —— and ARCHI- 
BALD), A., ii, 366. 
of dilute solutions, effect of temper- 
ature on the (SCHALLER), A., 
ii, 322. 
in mixed solutions (HOPFGARTNER), 
A., ii, 151. 
of solutions of substances in liquid 
ammonia (Capy), A., ii, 203. 
of substances dissolved in mixtures 
of water and alcohol (CoHEN), A., 
ii, 154. 
of solutions of salts in pyridine 
(LaszozYNskI and Gorski), A., 
ii, 204. 
of methylic alcohol solutions of cop- 
er ee. (CARRARA and 
1Nozz1), A., i}, 286. 
of solutions of hirdton be wees di- 
hydroxyfumaric, ydroxytar- 
taric, and tartronic acids (SKIN- 
NER), T., 483; P., 1898, 121. 
of solutions of | praseo- ‘and neo- 
dymium sulphates (Jones and 
REEsE), A., ii, 552. 
of solutions of lanthanum salts 
(MuTHMANN), A., ii, 587. 
of solutions of potassium perman- 
ganate (LEGRAND), A., ii, 496 ; 
(BREDIG), A., ii, 552. 
of solutions of sulphuric acid, mag- 
nesium sulphate, sodium and 
potassium chlorides (KouL- 
RAUSCH, HOLBORN, and DIEssEL- 
Horst), A., ii, 367. 
of solutions of ¢richloracetic acid 
(Rivas), A., ii, 106. 
See also Electrical resistance. 
Currents, alternating, conversion of, 
into direct currents by aluminium 
electrodes (GRAETZ), A., ii, 10. 
Dielectric constants at low tempera- 
tures, influence of frequency of 
alternationin (DEWAR and FLEM- 
ING), A., ii, 281. 
of electrolytes at the temperature 
of liquid air (FLEMING and 
DEwak), A., ii, 8, 280. 
of ice, glycerol, nitrobenzene, and 
ethylenic bromide at low tem- 
peratures (FLEMING and DEWAR), 
A., ii, 9. 
of metallic oxides, gold, and sulphur 
mixed with ice at - 185° (DEwar 
and FLEMING), A., ii, 279. 
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ELECTROCHEMISTRY :— 

Dielectric constants of mixtures of 

liquids (PHILIP), A., ii, 9. 

of organic substances at - 185° 
(DEwAR and Ftiemine), A., 
li, 279. 

Dielectrics, liquid, behaviour of, to- 
wards silent electric discharge (BER- 
THELOT), A., i, 594. 

Electric discharge, silent, chemical 

effects of (BERTHELOT), A., 
i, 393. 

action of, on air (SHENSTONE and 
Evans), T., 246; P., 1898, 39. 

silent, action of, on aldehydes ‘and 
nitrogen (BERTHELOT), A., i, 554. 

silent, action of, on nitrogenous 
carbon compounds in presence of 
nitrogen (BERTHELOT), A., i, 551. 

silent, action of, on organic acids 
and nitrogen (BERTHELOT), A., 
i, 558. 

silent, combination of oxygen with 
hydrogen, carbonic oxide, methane, 
acetylene, ethylene and ethane 
under the influence of (MIxTER), 
A., ii, 202. 

silent, synthesis of organic com- 
pounds by means of (HEMPTINNE), 
A., i, 461. 

Electric. See 
Electrolytic. 

- Electrical furnaces (Gin and LELEUX), 
A., ii, 322. 

Electrical oscillations, influence of, on 
the luminosity of organic sub- 
stances (KAUFFMAN), A., ii, 550. 

influence of Réntgen rays on the 
luminosity of gases exposed to 
(HEMPTINNE), A., ii, 418. 

decomposition of organic compounds 
by (DE HEMPTINNE), A., ii, 281. 

Electrical resistance of crystallised 
silicon (LE Roy), A., ii, 321. 

Electrical vibrations, conductivity of 
electrolytes for (ERSKINE), A., 
ii, 106. 

Electrical. See also Electric and 
Electrolytic. 

Electrochemical equivalent of carbon 
(CoEHN), A., ii, 14. 

Electrochemistry, relation of, to 
organic chemistry (ELBs), A., i, 217. 

Electrodes, calomel, temperature co- 

efficient of the potential dif- 
ference of (RICHARDS), A., ii, 7. 
temperature coefficient of (Goo- 
KEL), A., ii, 52. 
mercury drop, action of (PALMAER), 
A., ii, 276. 
of metallic sulphides (BERNFELD), 
A., ii, 150. 


also Electrical and 


ELECTROCHEMISTRY :— 


Electrodes, polarised, diffusion currents 
with (SALomon), A., ii, 7. 
Electrolysis of fused double sodium 
beryllium fluorides (LEBEAU), A., 
ii, 511. 
of substances dissolved in liquid 
ammonia (Capy), A., ii, 203. 
of solutions containing two electro- 
lytes (ScHRADER), A., ii, 12. 
of solutions of alkali salts with 
mercury cathodes (JaHN), A., 
ii, 203. 
of solutions of alkali bromides and 
fluorides (PAULI), A., ii, 11. 
of solutions of alkali salts offormic, 
propionic, butyric, isobutyric, 
oxalic, malonic, succinic, isosuc- 
cinic and phenylacetic acids 
(PETERSEN), A., i, 352. 
of solutions of copper sulphate 
(ULLMANN), A., ii, 12. 
of copper sulphate solutions with 
a copper ferrocyanide diaphragm 
(MigERs), A., ii, 505. 
of hydrochloric acid solutions 
(HABER and GRINBERG), A., 
1i,-215, 365; (HABER), A., ii, 364. 
of solutions of platinic chloride 
(KonitRavuscn), A., ii, 203. 
Electrolytic apparatus (GAWALOW- 
SKI), A., ii, 150. 

Electrolytic cells, efficiency of 
(Hurter and Zasorsk), A., 
li, 551. 

Electrolytic dissociation (TRAUBE), 

A., ii, 210. 

theory (JAHN), A., ii, 153. 

heat of (vAN Laar), A., ii, 151. 

heat of solution and solubility, re- 
lation between (GOLDSCHMIDT and 
VAN MAARSEVEEN), A., ii, 152. 

and osmotic pressure (TRAUBE), A.. 
ii, 109 

determination by increase of solu- 
bility (LOWENHERZ), A., ii, 326. 

accuracy of the values calculated 
from conductivity (Noyzs), A., 
ii, 552. 

in mixed solutions (Fook), A., 
ii, 154. 

of acids, connection between taste 
and (RicHARDs) A., ii, 209; 
(Kastuz), A., ii, 471. 

of dibasic organic acids (SMITH), 
A,, ii, 155, 284. 

of salts when mixed in solution 
(ScHRADER), A., ii, 12. 

of water (LEHFELDT), A., ii, 554. 

Electrolytic dissolution of gold and 
platinum by intermittent currents 
(MARGUELEs), A., ii, 497. 
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ELECTROCHEMISTRY :— | ELECTROCHEMISTRY :— 

Electrolytic oxidation of sodium | Polarisation of mercury and platinum 
sulphide (ScHEURER-KESTNER), A., | electrodes, rate of disappearance 
ii, 473. of (Kuetn), A., ii, 7. 

Electrolytic preparation of alloys Potential differences between alloys 
(WALTER), A., ii, 26. and solutions of the metals con- 

Electrolytic synthesis of mixed azo- tained in them (HERSCH- 
compounds (L6B), A., i, 654. KOWITSCH), A., ii, 583. 

Electrolytic. See also Electric and | of the calomel electrode, tempera- 
Electrical. ture coefficient with various dis- 

Electrometer, use of, as a titration solved electrodes of the (Ricu- 
indicator (B6TTGER), A., ii, 89. ARps), A., ii, 7. 

Electromotive behaviour of cadmium Transference ratios of salts in dilute 

amalgams (JAEGER), A., ii, 364. solutions (Bern), A., ii, 553. 
of chromium (Hirrorr), A., Voltameter, copper, errors of the 
ii, 363. (ForrsTER), A., ii, 10. 
Electromotive force of the Clark cell | Elements, possible new, in iron and 
and the transition point of blast furnace boiler-dust (BOUCHER), 
hydrated zinc sulphate (JAEGER), A., ii, 73. 
A., ii, 202. arrangement of the, with the atomic 
a modified De la Ruecell (JAHN), weights in multiple proportion 
A., ii, 203. (WiLpE), A., ii, 113. 

of the reaction Hg + Fe’”’ + Cl’= Fe” dissociation of the, at high tempera- 
+HgCl (Perers), A., ii, 419. tures (LocKYER), A., ii, 4. 

of the reaction TIC1+SCN’=Cl’ + heat of dissociation of the molecules 
TISCN (Kniprrer), A., ii, 420. of the (VAUBEL), A., ii, 206. 

required to decompose saturated | Elementary Analysis. See Analysis. 
solutions of salts (BODLANDER), | Ellagitannic acid, presence of in Tamaris 
A., ii, 554. Africana leaves (PERKIN and Woop), 

Electroplating solutions, assay of T., 380; P., 1898, 104. 

(ALLEN), A., ii, 146. Ellagitannin, presence of, in- Arctosta- 
Electrostenolysis (CozHN), A., ii, 365. phylos uva wurst (PERKIN), P., 
Electrotonic currents of nerve, in- 1898, 104. 

fluence of acids and alkalis on | Embrithite, a mineral species(SJ6GREN), 

(WALLER), A., ii, 394. A., ii, 30. 

Galvanic elements. See Cells. Emerald from New South Wales 

Induction, electric, Maxwell’s equa- (CurRAN), A., ii, 79. 

tions relating to (ScHEYE), A., See also Beryl. 
ii, 419. Emetine, detection of, in tinctures 

self-, on starting a current (WEDELL- (Katz), A., ii, 548. 

WEDELLsBORG), A., ii, 61. Emodin, C,;H,)05 from Barbadoes aloes 

Ions of gases, velocities of (RUTHER- (PscHrroH and PEDERSEN), A., i, 599. 

FORD), A., ii, 113. Emulsification, spontaneous (LOWEN- 

reactions between (KisTEr), A., THAL), A., ii, 393. 

ii, 204. Emulsin, detection of, in the seeds of 

Ionic velocities, influences of the Pomacee (Lutz), A., ii, 448. 
solvent on (CATTANEO), A., ii, 211. detection of, in various lichens 

Migration constants of acetic acid (HérissEy), A., i, 612. 

(ScHRADER), A., ii, 13. Emulsions, influence of proteids in con- 
of zinc and cadmium halogen salts serving (Moore and KRUMBHOLZ), 
(KiMMELL), A., ii, 365. A., li, 348. 

Migration ratios of some chlorides | Enantiomorphous crystals, influence of 

issolved in different solvents the solvent on the deposition of 

(CATTANEO), A., ii, 211. (Kippinc and Pope), T., 608; P., 
Photoelectric properties of salts 1898, 160. 

coloured by heating in the vapours | Enstatite from North Carolina 

of alkali metals (ELstTeR and (Pratt), A., ii, 606. 

GRITEL), A., ii, 201. Enzyme, proteolytic, from yeast 
Polarisation, theory of (OBERBECK), extract (BUCHNER and Rapp), A., 

A., ii, 202. ii, 127; (Haun), A., ii, 245; 

in the er of salts (JAHN), (GereT and Haun), A., ii, 246: 

Aug Th, 206. (BUCHNER), A., ii, 347. 


' 
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Enzyme, soluble, produced in wine by ; EQuiLiprium :— 


action of Saccharomyces ellipsoideus | Equilibrium in systems containing 
(ToLoME!), A., ii, 247.~ | magnesium chloride and water 


Enzymes, influence of calcium salts on | (Van’r Horr and MEYERHOFFER), 
(von Moraczewsk}), A., i, 285. A., ii, 564. 
Enzymes. See also :— | in systems containing ether, water 
| 


Betulase. and malonic acid (Kiopsre), A. 
Caroubinase. - ii, 156. 
Diastase. | in the system, water, ether, ethylenic 
Elaterase. cyanide (SCHREINEMAKERS), A., 
Emulsin. ii, 329. 
Invertin. | in the system, water, benzoic acid, 
Maltase. ethylenic cyanide (SCHREINE- 
Oxydase. MAKERS), A., ii, 424. 
Pepsin. in the system, water, alcohol and 
Taka-diastase. | ethylenic cyanide (SCHREINE- 
Trypsin. MAKERS), A., ii, 564. 
Zymase. in systems containing §-naphthol, 
Epidote from Piedmont (CoLomBA), picric acid and benzene (Kuri- 
A., ii, 606 ; (Borris), A., ii, 609. LOFF), A., ii, 112. 
Epiguanine, isolation of, from urine | isomeric forms of substances, trans-. 
(Krterr and SaLomon), A, formations of (ScHAUM), A., 
i, 700. ii, 211. 
Epihydrinaldehydeacetal, formation of Equilibrium of partition of §-naph- 
(Wont), A., i, 556. thol picrate between water and 
EQuILisrium :— benzene (KURILOFF), A., ii, 328. 
Change of state, stability of system of ammonium chloride between solid 
formed in (WALD), A., ii, 112. potassium chloride and water 
Diagram, triangular, representing com- (Fock), A., ii, 154. 
position-temperature changes in a Phase rule and the physical properties 
system with three components (BAN- of chemical compounds (WALD), A., 
CROFT), A., ii, 65. ii, 64. 
Efflorescence of hydrated salts, pro- Transition point of heptabydrated 
ducts formed by the (BANCROF’), zinc sulphate and the E.M.F. of the 
A., ii, 64. Clark cell (JAEGER), A., ii, 202. 
Equilibrium at quintuple points in a Variance of a system in equilibrium 
system of two salts and water under two or more pressures 
(BANcRoFT), A., ii, 64. (Trevor), A., ii, 63, 64. 
between ammonia and ammonium chemical. See Affinity, chemical. 
nitrate (KURILOFF), A., ii, 156. Ergochrysin, preparation of, from 
chemical, influence of the solvent on chrysotoxin acum, A., i, 268. 
(KurRILoFF), A., ii, 327. Ergot, toxic substances derived from 
in system swith two liquid phases (JacoBy), A., i, 268. 
(BANCROFT), A., ii, 65. Erionite from Oregon (EAKLE), A., 
in a system of three components, ii, 608. . 
with two liquid and one vapour | Erucie acid, action of phosphorus tri- | 
phase (TAYLor), A., ii, 66. iodide on (F1zET!), A., i, 237. } 
in systems of three components, | Erythrie acid, presence of, in lichens j 
where two liquid phases may (ZopF), A., i, 89. + 
exist (ScHREINEMAKERS), A., | Erythrin, presence of, in Roccella Mon- 4 
ii, 285. tagnei, Rk. fuciformis, R. peruensis, re 
in three component systems with and its formation by condensation of : 
two liquid phases (BANCROFT), A., erythritol and lecanoric acid (HEssE), { 
ii, 212. A., i, 532, 533. 
in systems containing three liquids | Erythritol, action of hydrogen bromide 
(BANCROFT), A., ii, 212. on, in presence of ether (FENTON 
in systems of three liquids, of which and GosTLINe), T., 557. 
two are non-miscible and one can action of the sorbose bacterium on 
appear as solid (McINTOSH), A., (BERTRAND), A., i, 551. 
il, 66. Erythrodextrin (LinTNER), A., i, 460. 
in the system, lead, tin, bismuth precipitation of, by salts (Youne), A., 
(CHarpy), A., ii, 5838. i, 230. 


Eserine (physostiymine), 
preparation of (OkLOFF), A., i, 283. 
Estragole (ORNDORFF, TERRASSE, and 

Morton), A., i, 129. 

Ethane, effect of electric discharge on, 
alone and in presence of nitrogen 
(BERTHELOT), A., i, 393. 

combination with oxygen under the 
influence of the silent discharge 
(Mrxrer), A., ii, 202. 

Ethane, ‘ribromofrinitro-, action of 
water on ; action of heat on (SCHOLL 
and BRENNEISEN), A., i, 345. 

tetrachlor- (acetylene tetrachloride), 
formation of; also the action of 
chlorine and of bromine on, in the 
presence of aluminium chloride 
(Moungyrat), A., i, 614. 

pentachlor-, from action of aluminium 
chloride on chloral ; also the action 
of aluminium chloride and of chler- 
ine in the presence of aluminium 
chloride on it (MouNEyRAT), A., 
i, 625. 

hexachlor-, from the action of chlorine 
on av 
pentachlo 
i, 614, 626. 

dichlorodibrom- and trichlorot¢ribrom-, 
from the action of bromine on ace- 
tylic tetrachloride (MoUNEYRAT), 
A., i, 614. 


difluorotribrom-, trifluorodibrom- and 
ditluorotetrabrom-,:.preparation and 
properties of (Swarts), A., i, 457. 
nitro-, action of formaldehyde and of 
propaldehyde on (HENRY), A., i, 4. 
action of sodium ethoxideon (JoNngs), 
A., i, 172. 
action of, on lower organisms (Box- 
oRNY), A., ii, 39. 
sodium derivative, action of nitric 
oxide on (TRAUBE), A., i, 349. 
s-tetranitrodipotassio-, and action of 
sulphuric acid on ; action of bromin 
on (ScHOLL and BRENNEISEN), A., 
i, 345. 
dsonitro-, sodium derivative, action 
of benzoic chloride, and of ethylic 
chlorocarbonate on (JONES), A., 
i, 172, 1738. 
Ethanedicarboxylic acids. See :— 
Methylmalonic acid (isoswecinic acid). 
Succinic acid. 
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Ethane-a§-disulphonic acid au Ethane- 
a8-disulphinic acid (KOHLER), A., 
i, 69. 

Ethane-af-disulphonie chloride, and the 
action of methylic, ethylic, propylic, 
and amylie alcohols, of ammonia and 
amines, of acid amides, sodium acetate, 
and zinc dust on (KOHLER), A., i, 69. 

Ethanetetracarboxylic acid, ethylic salt 

(Ner), A., i, 107. 

methylanilide, from the successive 
action of sodium .and iodine on 
malonic methylanilide (VORLANDER 
and HERRMANN), A., i, 633. 

Ethane-aaa,-tricarboxylic acid, ethylic 
salt, action of sodium ethoxide and 
ethylic chlorofumarate on (BECKH), 
A., i, 242, 

Ethenyldiphenylamidine 
MANN), A, i, 136 

Ethenyltriaminonaphthalene, and its 
acetate and acetyl derivative (MARK- 
FELDT), A., i, 483. 

Ether. See Ethylic ether. 

Ethereal oils, estimation of phenols in 
(KREMERS and SOHREINER), A., 
ii, 355. 

Ethereal salts, factors determining for- 

mation and velocity of hydrolysis 
(SUDBOROUGH and FEILMANN), P., 
1897, 242. 

preparation of (ANscutrz and Druc- 


(von PECH- 


tetrachlorodibrom-, from action of | MAN), A., i, 128 ; (WEGSCHEIDER), 
bromine on jpentachlorethane in A., i, 288, 239. 
presence of aluminium chloride of polycarboxylic acids, formation of 
(MouNnEYRAT), A., i, 626. (RUHEMANN and CUNNINGTON), 
chloronitro-, action of formaldehyde T., 1006 ; P., 1898, 179. 
on (HENRY), A., i, 5. Etherification, V. Meyer's law of 
aa-chloronitro- and af-chloronitro- (ANGELI), A., i, 2384, 235. 
(Henry), A., i, 505. Ethers. See :— 


Fee emt eee ge ether. 

Acetoxybenzylic ethylic ether. 

Acetoxyethylic ether. 

Acetyl-a-naphthylic methylic ether. 

Acetylphenylic ethylic ether, 

Acraldehydeacetal. 

Anisaldehydeacetal. 

p-Azoxyanisoil. 

p-Azoxyphenetoil. 

Benzhydrol ether. 

Benzhydrol ethylic ether. 

Benzimido -isobutylic, -ethylic, 
-methylic and -propylic ethers. 

Benzobenzimidomethylic ether. 

Benzodimethylacetal. 

Benzoylbenzimido -isobutylic, -ethylic 
and -propylic ethers, 

Benzoylphenylacetimidoethylic ether. 

p-Bismuthotrianisyl. 

p-Bismuthotriphenety]. 

Benzyloxymethoxyphenyl ethyl 


ketone. 


Ethers. See :— 

Carbethoxybenzimidomethylic ether. 

Catechol ethoxyethylenic ether. 

Catechol ethylenic ether. 

Catechol By-propylic ether. 

Cinnamaldehydedimethylacetal. 

Diacetyldiphenylic ethylenic ether. 

p-Dianisyl. 

Diethylacetal. 

Diethylpropionacetal. 

Dihy docapdincgtahyiie ether. 

Dihydroxyphenylic dihydroxynaph- 
thylic ether. 

Dihydroxytelluroanisoil. 

Dihydroxytellurophenetoil. 

Dimethylic 2 : 4-hexadi-inic ether. 

Dimethylmethylal. 

Dimethylphloroglueinol methylic 
ether. 

Diphthalimidodimethylic ether. 

Diviuylic ether. 

Epihydrinaldehydeacetal: 

Ethoxybenzylideneindanedione. 

Ethylic ether. 

Ethylic phenylethylenic ether. 

Ethylic y-phenylpropylic ether. 

Ethylic propylenic ether. 

Ethylic vinylic ether. 

Ethyloxalylbenzimido-ethylic and 
-methylic ethers. 

Ethylphenetoil. 

Ethylpyriphlorone diethylic ether. 

Eugenol benzylic ether. 

iso- “Eugenol benzylic ether. 

Glycoldimethylacetal. 

Glycollic ether. 

Guaiacol. 

Gyceraldehydeacetal. 

Hexamethylenic diethylic ether. 

Hydrocinnamaldehyde dimethylacetal. 

Hydroxyphenylic dihydroxynaph- 
thylic ether. 

Hydroxypropacetal. 

Levulinacetal. 

Levulinmethylal. 

Methylic ether. 

Methylic ethylic ether. 

Methylic propylenic ether. 

Methylphloroglucinol methylic ethers. 

Methyl propargylic ether. 

Morin, tetrabromo-, ethylic ether. 

Morphenol methylic ether. 

B-Naphthylic propylic, <sopropylic, 
isobutylic and isoamylic ethers. 

Penterythritol ethylic ether. 

Phenoloxyaceta). 

Phenoxydimethylnaphthalene. 

Phenylacetaldeh ydedimethy acetal. 

Phenylacetimido-ethylic and -methylic 
ethers. 

Phenylenedioxydiacctal. 

Phenylglyceraldehydedimethylacetal. 
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Ethers. See :— 

Phenylic zsoamylic ether. - 

Phenylic benzylic ether. 

Phenylic ether. 

Phenylic ethylenic ether. 

Phenylic ethylic ether. 

Phenylic methylic ether. 

Phenylic propylic ether. 

Phloroglucinol monethylic ether. 

Phloroglucinol trimethylic ether. 

Piperonaldimethylacetal. 

Propaldehydediethylacetal. 

pele nine ote methylic ether. 

Protocatechuic aldehyde ethylenic 
ether. 

Psyllostearylic ether. 

iso-Rhamnetin. 

Selenonaphthylic, ethylic, and 
methylic ethers. 

Telluroanisoil. 

Tellurophenetoil. 

Tolylic methylic ethers. 

Triethoxypropane. 

Trihydroxydiphenylic ether. 

Trimethylenic ethylic ethers, 

Triphenetylstibine. 

Vinylic ether. 

iso-Ethinediphthalide. See Dihydroxy- 
naphthacenequinone. 

Ethinenedicarboxylic acid. See 
Acetylenedicarboxylic acid. 

Ethoxyacetanilide (LAmBLING), A., 
i, 588. 

Ethoxyacrylic o, ethylic salt 
(LEIGHTON), A., 

a-Ethoxyacrylic me. and its ethylic 
salt (CLAISEN), A., i, 422. 

a-Ethoxybehenic acid (Fiueri), A., 
i, 237 

o-Ethoxybenzenesulphonic acid (FRANK- 
LIN), A., i, 522. 

2’-Ethoxybenzoparoxazine (WHEELER 
and BARNgs), A., i, 694. 

o-, m-, and p-Ethoxybenzylideneind- 
anediones (VON KosTANECKI and 
Laczkowsk}), A., i, 32. 

2-Ethoxybenzylidenepiperonalacetone 
(von KosTANECKI and Maron), A., 
i, 373. 

y-Ethoxybutyric acid (GoopHUE and 
Noygss), A., i, 60. 

8-Ethoxycinnamic acid and its salts 
(LEIGHTON), A., i, 255. 

ta ay acid and its salts 
(LzienHtTon), A., i, 255. 

Ethoxycoumarazine (CEBRIAN), A., 

i, 583. 

R- Ethoxydiphenylmothane (KLaGEs and 
ALLENDORFF), A., i, 434. 

m- and p-Ethoxydiphenylphthalamic 

acids (Piutri. and Piccont), A., 

i, 527, 664. 


8-Ethoxyflavone (EMILEWICZ and voN 
KosTANECK]), A., i, 369. 

p-Ethoxyglauconic acid and p-Ethoxy- 
— acid (DoEBNER), A., 
i, ‘ 

Ethoxymalonic acid and its ethylic salt, 
action of phenylhydrazine and of 
aniline, and of sodium and methylic 
iodide on (WISLICENUS and MUNzE- 
SHEIMER), A., i, 298, 299. 

Ethoxymalonodianilide(WIsLiceNusand 
MUNZESHEIMER), A., i, 299. 

Ethoxymethyleneacetonedicarboxylic 
acid, ethylic salt, formation of 
(ERRERA), A., i, 562. 

Ethoxymethylenemalonic acid, ethylic 
salt, action of ethylic sodiocyanacetate 
on (ERRERA), A., i, 632. 

ee (Sacus), A., 
i, 475. 

2-Ethoxy-7-methylpurine, 6-thio- (Fis- 
CHER), A., i, 340 

6-Ethoxy-7-methylpurine, 
(FIscHER), A., i, 97. 

Ethoxyoxalacetic acid, ethylic salt, 
action of carbonic anhydride on 
(WISLICENUS and MiNzESHEIMER), 
A., i, 298. 

2-Ethoxy-2-phenylcoumarazine 
RIAN), A., i, 583 

5-Ethoxy-5-phenyl-1-m-nitrophenyl- 
triazole (YouNG and STocKWELL), 
T., 373; P., 1898, 74. 

nes acid, ethylic 
salt and amide (PruTTI and PiccoLt), 
A., i, 320. 

3-Ethoxy-5-pheny1-1-y-tolyltriazole 
(Younc and STocKwE.LL), T., 370; 
1898, 73. 

Ethoxypropionic cid, ethylic salt, 
from silver lactate and ethylic iodide 
(PuRDIE and LANDER), T., 298. 

d-a-Ethoxypropionic acid and _ its 
sodium, barium, calcium and silver 
salts and their optical activity 
(PuRDIE and LANDER), T., 865; P., 
1898, 171. 

i-a-Ethoxypropionic acid and _ its 
ethylic and calcium salts; also its 
resolution with cinchonidine and with 
morphine (PURDIE and LANDER), T., 
863 ; P., 1898, 171. 


2-chlor- 


(CEB- 


y-Ethoxypropylmalonic acid, ethylic 
salt (Stone and Novyss), A., 
i, 60. 

2-Ethoxypurine, 6-amino- and 8-chlor- 


(FiscHEer), A., i, 49. 
6-Ethoxypurine, 2: 8-dichlor- 

CHER), A., i, 48. 
1-Ethoxyquinoline, hydrochloride and 

4-bromo-derivative (CLAUS and 
HowirTz), A., i, 205. 


(Fis- 
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$-Ethoxyquinoline methiodide, metho- 
chloride, ethobromide, and benzylo- 
chloride (CLAusand Howirz), A., 
i, 275. 

2-Ethoxy-1 : 4-quinone-4-monoxime 
(Pros), A., i, 71. 

Ethoxysucciniec acid, ethylic 
(PurpDIE and LANDER), T., 294. 

Ethoxyvaleric acid (STONE and NoyEs), 
A., i, 60. 

Ethylacetoacetic acid, ethylic salt, 
action of ferric chloride on (MORRELL 
and Crorts), T., 346. 

Ethylallylparabanic acid (ANDREASCH), 
A., i, 248 

paraEthylallylsuccinic acid, electro- 
lytic dissociation of (SmiTH), A., 
ii, 285. 

Ethylallylthiohydantoin (ANDREASCH), 

i 3 


; ee * a 
N- 


salt 


Ethylallylthioparabanic acid 
DREASCH), A., i, 243. 

Ethylamine, action of the silent electric 
discharge on, in the presence of 
nitrogen (BERTHELOT), A., i, 552. 

hydrochloride, action of hypochlorites 
on (OECHSNER DE CONINCK), A., 
i, 566. 

Ethylamine, brom-, hydrobromide of, 
action of acetic anhydride on 
(GABRIEL and EscHENBACH), A., 
i, 62. 

thio-(aminoethylic sulphide), (GABRIEL 
and EscHENBACH), A., i, 62. 
2-Ethylaminobenzoic acid, 4-nitro-, and 
its ethylic salt (WHEELER and 
BarRnEs), A., i, 368. 
o-Ethylaminophenol, preparation of 
(DIEPOLDER), A., i, 306. 
Ethylammonium chloride, expansion on 
dissolution of, in water (ScHIFF and 
Monsaccnui), A., ii, 110. 


8-Ethylamylamine, e-chlor-, and its 
salts (GUNTHER), A., i, 684. 
Ethylisoamylamine and its platino- 


chloride, aurochloride and oxalate and 
nitroso-derivative (DURAND), A., 
i, 553. 

Ethylisoamylchloramine «nd its decom- 
position by the successive action of 
alcoholic soda and of hydrochloric 
acid (BERG), A., i, 553. 

Ethylaniline hydr-chloride, preparation 
of (Hinwursowsnt), A., i, 182. 

Ethylanilino-a-butyric acid, ethylic salt 
(BiscHOFF), A., 1, 183. 

4:2: 6-Ethylanilinophenylmethyl-m-di- 
azine and salts (WHEELER), A., i, 538. 

Ethylanilino-a-propionic acid,, ethylic 
salt (BISCHOFF), A., i, 183. 

o-Ethylanisidine, and its hydrochloride 

(DIEPOLDER), A., i, 306, 
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Ethylbenzene (phenylethane),  tetra- 
brom- (KLAGES and ALLENDORF), 
A., i, 484. 

Ethylearbamide (LemMovtrT), A., i, 402. 

Ethyleedriret, chlorhydro-, and _ its 
diacetyl derivative (LIEBERMANN and 
CyBuisk1), A., i, 378. 

Ethylcyanidine, hexachlor-. See Cyane- 
thine, a-dichloro-. 

Ethyleyanomethylglutaconimide. See 
6-Hydroxy-4-methyl-5-ethyl-A*-*-di- 
hydropyridone, cyano-. 

2’-Ethyldihydroisoindole and its hydro- 
chloride, platinochloride and meth- 
iodide (ScHOLTZE), A., i, 568. 

Ethyldioxindole (MicHAELIS and Robs- 
IscH), A., i, 149. 

Ethylene, solubility of, in water and 

alcohol (Bor), A., ii, 211. 

product of combustion of, in oxygen 
(Ner), A., i, 118. 

combination with oxygen under the 
influence of the silent discharge 
(MIxTER), A., ii, 202. 

and other gases, mixed hydrates of (DE 
FORCRAND and SuLty), A., i, 396. 

separation of benzene vapour from 
(HaRBEcK and Lunes), A., ii, 193. 

Ethylene, tetrabrom-, bromoériiod- and 

as-dibromodiiod- (Ner), A., i, 
113—115. 

dibromodinitro-, tribromonitro- and 
pentabromonitro- (ScHoLL and 
BRENNEISEN), A., i, 345. 

difluorobrom- and difluorodibrom-, 
preparation and _ properties of 
(Swarts), A., i, 457. 

tetriod-, action of sodium ethoxide on 
(NerF), A., i, 114. 

Ethylenebenzhydrylcarboxylic acid, so- 
dium salt (GABRIEL and EscHEN- 
BACH), A., i, 671. 

Ethylenediamine, action of the silent 

electric discharge on, in the presence 
of nitrogen (BERTHELOT), A., i, 552. 
action of hypochlorites on (ORCHSNER 
DE ConINOK), A., i, 556. 
condensation of, with «aposaffranine 
(FiscHER and GrEsEn), A., i, 93. 

Ethylenedicarboxylic acid. See :— 
Fumaric acid. 
Maleic acid. 

Ethylenedipiperidine 
i, 685. 

Ethylenesulphonic acid (KoHLER), A., 
i, 69. 

Ethylenic bromide, dielectric constant 
and conductivity at low tempera- 
tures (FLEMING and DEwArR), 
A.,, ii, 9. 

action of sodium sulphite on 
(KoH ER), A., i; 69. 


(AnDRE), A., 
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Ethylenic chloride, action of chlorine on, 
in presence of aluminium chloride 
(MouneEyRaArt), A., i, 613. 

cyanide. See Succinonitrile. 
glycol, decomposition of, by electrical 
oscillations (DE HEMPTINNE), 
A,, ii, 282. 
action of acetic-acid bacteria on 
(SIEFERT), A., ii, 399. 
action of the sorbose bacterium on 
(BERTRAND), A., i, 550. 
iodide and chloride, solid solutions of, 
inethylenic bromide (BruNI), A. 
ii, 563. 
oxide, action of ethylamine on 
(Knorr and Scumipt). A., i, 399. 
thiocyanate, action of nitric acid on 
(Kon er), A., i, 69. 
a-Ethylglutaric acid (pentanedicarb- 
oxylic acid) from the reduction of 
a-ethylideneglutaric acid (FICHTER 
and EcceErt), A., i, 630. 
y5-dibrom-, from action of bromine 
on a-ethylideneglutaric acid (F1cH- 
TER and EcceErt), A., i, 630. 

Ethylceyclohexane (ethylhexamethylene), 

obtained by reduction of ethylketo- 

hexamethylene (FRANcEsCr’:), A., 

i, 267. 

:4-Ethylcyclohexanone (cthylketohexa- 

methylene), production of from the a- 

tetracarboxyl derivative of santonic 
acid (FRANCESCONI), A., i, 267. 
1-Ethyl-2-hydroxyethylpiperidine 
(1-ethylpipecolylalkine) and its salts 
(LADENBURG, MEISSNER and THEO- 
DoR), A., i, 687. 

8-Ethylhydroxylamine, and its hydr- 
iodide, hydrochloride, platinochloride, 
aurochloride, and picrate (HANTZSCH 
and HILLAND), A., i, 623. 

Ethylic alcohol, absolute, preparation 
of, by means of calcium carbide 
(Yvon), A., i, 290. 

aqueous, dehydration of, by potassium 
carbonate (Lesca@urR), A., ii, 428. 

crude, action of charcoal in the purifi- 
cation of (GLASENAPP), A., i, 616. 

dielectric constants of mixtures of 
organic liquids with (Pui.ip), A., 
ii, 9. 

decomposition of, by electrical oscil- 
lations (DE HEMPTINNE), A., ii, 281. 

electrolysis of a mixture of, with solu- 
tions of sodium carbonate and potas- 
sium iodide (ELBs and Herz), A., 
i, 220. 

effect of electric discharge on, in 
presence of nitrogen (BERTHELOT), 
A., i, 395. 

boiling points of, at 710—780 mm. 
(Fucus), A., ii, 556, 


_ 
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Ethylic alcohol, critical data and com- 
pressibility of solutions of resorcinol 
in (GILBAULT), A., ii, 111. 


benzene mixtures, elevation of the | 
freezing points of, by water | 


(MriHALy), A., ii, 17. 


equilibrium between sulphuric acid | 


and (LAITSCHER), A., ii, 19. 
equilibrium in systems containing 


water, ethylenic cyanide and | 


(SCHREINEMAKERS), A., ii, 564. 

the action of chlorine on, remarks on, 
and the theory of (BrocHET), A., 
i, 549. 


influence of, on digestion (CHITTEN- | 


DEN, MENDEL, and JAcKsoN), A., 
ii, 237. 

action of acetic-acid bacteria on 
(SIEFERT), A., ii, 399. 

estimation of small quantities of 
(BENEDIcT and Norris), A., ii, 489. 

estimation of, by Tabarie’s method 
(LEONARD and Smits), A., ii, 262. 

estimation of, in dilute aqueous solu- 
tion (NicLoux and BAuDUER), A., 
ii, 543. 

estimation of methylic alcohol in 
(LAM), A., ii, 411. 

Ethylic alcohol, nitro- (HENRY), A., 

i, 505. 

Ethylic bromopropylic ether, and bromo- 
benzene, action of sodium on (TozIER 
and Noygs), A., i, 60. 

y-bromopropylic ether, action of 
potassium cyanide on (GUuODHUE 
and Noysgs), A., i, 60. 

+-chloropropylic ether, also bromo- and 
iodo- compounds, and action of 
sodium on (CHASE and Noygs), A., 
i, 59, 60. 


Ethylic ether, preparation of, free from 


alcohol (FRITZSCHE), A., i, 3. 

explanation of formation of, from 
alcohol and sulphuric acid, and 
from ethylic iodide and sodium 
ethoxide, and of its slow combus- 
tion (NEF), A., i, 112. 

dielectric constant of, at -185° 
(D—EwAR and FLEMING), A., 
ii, 279. 

dielectric constants of mixtures of 
benzene, chloroform and ethylic 
alcohol with (Puiuip), A., ii, 9. 

effect of electric discharge on, in 
presence of nitrogen (BERTHELOT), 
A., i, 395. 

critical data and compressibility of 
solutions of benzoic acid and borneol 
in (GILBAULT), A., ii, 111. 

equilibrium in systems containing 


water, malonic acid and (KLOBBIE), | 


A., ii, 156. 


Ethylic ether, extraction of large 
volumes of liquid with (MALFATTI), 
A., ii, 533. 

Ethylic hydrogen sulphate, manufacture 
of, from gases containing ethylene 
(Frirzscue), A., i, 3. 

iodide, formation of (KASTLE, MURRILL, 
ani FRASER), A., i, 140. 
phenylethylenic ether (CLAISEN), A., 
i, 422. 
y-phenylpropylie ether (TozreEr and 
Noygs), A., i, 60 
propylenic ether (CLAISEN), A., 
i, 422. 
sulphide, elevation of the boiling point 
of, by dissolved substances (WER- 
NER), A., ii, 214. 
amino- (thioethylamine) (GABRIEL 
and EscHENBACH), A., i, 62. 
sulphite, action of aqueous potash on, 
(RosENHEIM and LIEBKNECHT), A., 
i, 290. 
vinylic ether (CLAISEN), A., i, 422. 

Ethylideneacetoacetic acid, ethylic salt, 
ation of ammonia and ethylic cyan- 
acetate on (QUENDA), A., i, 272. 

Ethylideneacetylacetone (KNOEVEN- 
AGEL and UScHHAUPT), A., 
i, 449. 

Ethylidenecatecholcarbohydrazide 
(ErInHoRN and LINDENBERG), A., 
i, 410. 

Ethylidenediisonitramine, and dimethy- 
lic ether ; action of mineral acids, and 
of sodium amalgam on (TRAUBE), A., 
i, 350. 

a-Ethylideneglutaric acid, and its salts, 
anhydride and hydrogen bromide 
compound (FICHTER and EGGERT), 
A., i, 630. 

Ethylideneimine and its picrate (DELK- 
PINE), A., i, 462. 

Ethylidenedinitrobutylxylyl methyl 
ketone, ¢richlor- (BAuR-THURGAU), 
A., i, 524. : 

Ethylidenesuccinic acid. See Methy]l- 
itaconic acid. 

Ethylidenic dihydroxide, dissociation of 
(NEF), A., i, 108. 

1’-Ethylindole, and its picrate (Micn- 
AELIs and Rosiscn), A., i, 148. 

3’-Ethyl-2’-indolinone, and its acetyl, 
dibromo-, and  dinitro-derivatives 
(BRUNNER), A., i, 91. 

Ethyl-y-isatin(MicHAELisand Rosiscn), 
A., i, 149. 

1’-Ethy]-2’-ketobenzomorpholine 
(WHEELER and BARNES), A., i, 694. 

a-Ethylketodihydrobenzo-p-thiazine 
(UncER and GraFF), A., i, 96. 

Ethylmaleimide, amino- (WISLICENUS 

and KIgSEWETTER), A., i, 240. 
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Ethylmalonic acid (propanedicarborylic 
acid), electrolytic dissociation of 
(SmirH), A., ii, 285. 

heat of solution and neutralisation of 
(Massoz), A., ii, 558. 
derivatives of (Scury), A., i, 629. 

Ethylmalonomethylamide and Ethyl- 
malonodimethylamide (Scury), A., 
i, 629. 

trans-Ethylmenthylamine, nitroso- 
(WALLACH and WERNER), A., i, 485. 

1-Ethylmorpholine, and _ its _ salts 
(Knorr and Scumint), A., i, 603. 

Ethylnitramine, salts of; potassium 
and silver derivative; action of 
methylic iodide and ethylic iodide on 
(UMBGROVE and FRANCHIMONT), A., 
i, 292, 298. 

Ethylisonitramine, nitro- (TRAUBE), A., 
i, 349. 

Ethylnitrolic ethylic carbonate and 
action of water on (JONES), A., 
i, 173. 

Ethyloxalylbenzimido-ethylic ether, and 
-methylic ether (WHEELER, WALDEN 
and METcALF), A., i, 185. 

1’-Ethyloxindole, and its dibromo- and 
dichloro-derivatives (MICHAELIS and 
Rosiscu), A., i, 149. 

Ethylparabanic acids (ANDREASCH), 
A., i, 248, 

O-Ethylphenetoil, preparation of (JAN- 
NASCH and HINRICHSEN), A., i, 644. 

N-Ethylphenoxazine-o-quinone, and its 
dioxime diacetyl, and phenylhydr- 
azine derivatives and semicarbazone 
(DIEPOLDER), A., i, 307. 

Ethylphosphoric acid, heat of neutra- 
lisation of (BELUGOU), A., ii, 498. 
(CAVALIER), A., ii, 499. 

and its salts (CAVALIER), A., i, 616. 

Ethylphthalimide, ¢ribrom- (SAcus), 
A., i, 476. 

Ethylpipecolylalkine. See Ethylhy- 
droxyethylpiperidine. 

2-Ethylpiperidine, and its aurochlor- 
ide (LADENBURG), A., i, 339. 

Ethylpiperidine oxide, and its salts 
(WERNICK and WOLFFENSTEIN), A., 
i, 536. 

Z- and d-8-Ethylpiperidines, and their 
d-hydrogen tartrates (GUNTHER), A., 
i, 685. 

a-Ethylpropane-aaa,8-tetracarboxylic 
acid, ethylic salt (RUHEMANN and 
CuUNNINGTON), T., 1009. 

Ethylisopropylaniline mercurichloride 
(StROMHOLM), A., i, 625. 

Ethylpulvic acid, presence of, in 

lichens (Zopr), A., i, 89. 
mode of formation of (Hxssz), A., 
i, 681. 


INDEX OF SUBJECTS. 


Ethylpyriphlorone diethylic ether 
(WEIDEL and Po.uak), A., i, 16. 

Ethylsaffranol, and its salts (JAUBERT), 
A., i, 495. 

Ethylsaffraninone, and its hydro- 
chloride (JAUBERT), A., i, 495. 

Ethylsuccinic acid (butanedicarboxylic 
acid), electrolytic dissociation of 
(SmiTH), A., ii, 285. 

Ethyltheobromine, oxidation of (Pom- 
MEREHNE), A., i, 50. 

apo-Ethyltheobromine (POMMEREHNE), 
A., i, 50. 

n-Ethylthiohydantoin (ANDREASCR), A., 
i, 243 

Ethylthioparabanic acid (ANDREASCH), 
A., i, 243. 

Ethyltolusaffranine, and its hydro- 
chloride (JAUBERT), A., i, 494. 

Ethyltolu-aposaffranine and -aposaffran- 
one (JAUBERT), A., i, 494, 495. 

N-Ethyltriphenazineoxazine (DrEpo.- 
DER), A., i, 307. 

1:2-Ethylvinylpiperidine (LADENBURG, 
MEISSNER, and THEODOR), A., i, 687. 

Eucaine B., physiological action of 
(Vinci), A., ii, 85. 

Eucalyptus macrorhyncha, colouring 
matter of the leaves of (SmiTH), T., 
697; P., 1898, 166. 

Eucalyptus oil, examination of (HELBING 
and PAssMoRB), A., ii, 543. 

Eugenol, from oil of sassafras bark and 

leaves (POWER and KLEBER), A., 
i, 326. 

in oil of cloves; acetyl derivative 
(ERDMANN), A., i, 37. 

benzylic ether (Pond and BEERs), A., 
i, 646. 

detection of, by formaldehyde (ENDE- 
MANN), A., ii, 147. 

iso-Eugenol benzylic ether, and its di- 
bromide (PonD and BEErs), A., i, 646. 

Eugenoxyacetanilide (LAMBLING), A., 
i, 589. 

Euglena sanguinea, the pigment of, and 
presence of paramylum in (KUTSCHER), 
A., ii, 301. 

Euphthalmine (phenylglycolyl-N-methyl- 
B-vinyldiacetonalkylamine), and _ its 
hydrochloride and salicylate (Har- 
RIES), A., i, 381. 

Euquinine (quinine ethylic carbonate), 
state of, and properties (VON 

OORDEN), A., i, 282. 

Euterpene, dihydrobromide (von BAE- 
YER and VILLIGER), A., i, 676. 

Euxanthone, diazobenzene derivative of 
(PERKIN), T., 671; P., 1898, 161. 

Evernia divaricata, E. furfuracea, E. 
prunastri ; var. vulgaris and E. tham- 
nodes, constituents of (Zopr), A., i, 89. 
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Evernia divaricata E. furfuracea, E. 
prunastri ; vars. vulgaris and gracilis, 
and £. vulpina, constituents 
(HeEssg), A., i, 532. 
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| Fat, absorption of iodine compounds of, 


of | 


Evernia furfuracea, presence of emulsin 


in (H&érRIssEy), A., i, 612. 

Evernic acid, presence of, in lichens, 
and its derivatives (ZopF), A., i, 89 ; 
(HEssB), A., i, 532. 

Everninic acid, ethylic salt (HEssE), A., 
i, 532. 

Everniopsis Trulla (Ach.), constituents 
of (ZoprF), A., i, 89, 489. 

Expansion coefficients, relation between 


melting point, specific heat, heat of | 


fusion, and (DEERR), A., ii, 469. 
of atmospheric air and of chemically 
prepared gases (TEuDT), A., ii, 421. 
of gases (LEDUC), A., ii, 471. 
Explosion figures in glass tubes (PIN- 
Now), A., ii, 212. 
Extraction apparatus (MALFATTI), A., 
i, 533 ; (Stock), A., ii, 639. 


F. 


Feces, method of drying (Popa), A., 
ii, 548. 
estimation of fat in (TANGL 
WEISER ; LIEBERMANN and 
KELY), A., ii, 655. 
estimation of undigested fat and casein 
in (PooLk), A., li, 317. 
Farmyard manure. See Agricultural 
Chemistry. 
Fat of oak-wood and bark (METZGER), 
A., ii, 88. 
of the seal, composition of the (Lsv- 
BARSKY), A., il, 299. 
extractor (HALL), A., ii, 197. 
extraction apparatus, arrangement of 
(VoOLCKENING), A., ii, 197. 
extraction of, from animal tissues 
(BocpANow), A., ii, 84. 
extraction of, from muscle (FRANK), 
A., ii, 174; (Vorr), A., ii, 175. 
formation of, in animals (KAUFMANN), 
A., ii, 35. 
formation of, from carbohydrates in 
the body (LuMmERT), A., ii, 617. 
formation of, from proteids (PFLUGER), 
A,, ii, 84, 395. 
formation of, during phosphorus poison- 
ing (PoLIMANTI), A., ii, 300. 
absorption of (FRANK), A., ii, 441. 
absorption and hydrolysis of, in the 
ee canal (HARLEY), A., 
ii, 35. 


and 
Sz&- 


by the organism (WINTERNITZ), A., 
ii, 348. 

effect of giving, on absorption of 
other foods (WICcKE and WEISKE), 
A, 18 

conversion of, into glycogen (Sa- 
BRAZEs), A., ii, 35. 

conversion of, into sugar (WEISS), 
A., ii, 3438. 

rancidity of (ScHMID), A., ii, 491. 

absorption of bromine by (HEHNER), 
A., ii, 197 ; (JENKINS), A., ii, 198. 

acetyl value of (LEWKowITSCH), A., 
ii, 316. 

analysis of (FAHRION), A., ii, 466; 
(Drerericn), A., ii, 466. 

detection of cholesterol and phytosterol 
in (ForstER and RIECHELMANN), 
A., ii, 263. 

examination of (W1Js), A., ii, 491. 

examination of, German official method 
for the, A., ii, 655. 

examination of, by the gravimetric 
bromine method (LEWKowITSCH), 
A., ii, 197. 

Hiibl’s iodine process in the analysis 
of (Wiss), A., ii, 491. 

iodine number of (SCHWEITZER and 
Lunewi7z), A., ii, 98. 

estimation of (PoLIMANTI), A., ii, 317. 

estimation of, by Polimanti’s method 
(NERKING), A., ii, 413. 

estimation of, in animal substances 
(BocpANow), A., ii, 84. 

estimation of, in cheese (DEVARDA), 
A., ii, 267. 

estimation of, in feces (PooLE), A., 
ii, 317. 

estimation of, in food, flesh, feces, &c. 
(TancL and WEISER; LIEBER- 
MANN and Sz&KELY), A., ii, 655. 

estimation of, in milk (DEVARDA), 
A., ii, 358. 

estimation of resin in (LANDIN), A., 
ii, 100. 

estimation of unsaponifiable matters 
in (LEwxkow1tTscH), A., ii, 99. 

Fats. See also :— 

Butter. 

Lard. 

Milk. 

Tallow. 

Wool fat. 

Wool wax. 


| Fatty compounds, regularities in be- 


influence of bile and pancreatic juice | 


on absorption of (CUNNINGHAM), 
A., ii, 479. 
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haviour, as influenced by the length 
of the carbon chains (MENSCHUTKIN), 
A., i, 119. 

compounds, regularities in the boiling 
points of isomeric (MENSCHUTKIN), 
A., i, 290. 
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Fatty degeneration, metabolism during 
(Lusk), A., ii, 238. 

source of fat formed during (PoLI- 
MANTI), A., ii, 300. 

Feather grass. See Agricultural Chem- 
istry. 

Fehling’s solution (JovirscHirscH), A., 
ii, 98; (GrRocK), A., ii, 147; (S1Ec- 
FRIED), A., ii, 194; (TINGLE), A., 
ii, 263; (RosENHEIM and ScHIDRO- 
witz), A., ii, 411. 


Felspar. See also Albite, Anorthite, 
Bytownite, Labradorite, Microcline, 
Orthoclase. 


Felspars in mineral-veins (LINDGREN), 
A., ii, 605. 

Fenchelene (WALLACH), A., i, 488. 

Fenchene, preparation and oxidation of 

(GARDNER and Cocksurn), T., 
276, 277; P., 1898, 8. 

and its oxidation, constitution of 
(WALLACH), A., i, 488. 

chloro-, a-and 8-hydrochlorides (GARD- 
NER and CockBurN), T., 704; P., 
1898, 150. 

chlorobromo- (GARDNER and COCK- 
BURN), T., 707; P., 1898, 150. 

Fenchenephosphonic acid, chloro-, be- 
haviour of, towards bromine (GARDNER 
and CockspurN), T., 707; P., 1898, 
150. 

Fenchocamphorol (WALLAcH), A., i, 488. 
Fenchocamphorone, and its oxime, con- 
stitution of (WALLACH), A., i, 488. 

a- and §-Fenchocarboxylic acids and 
their lead and silver salts (WALLACH), 
A., i, 486, 487. 

Fencholenic acid, methylic salt, and its 
hydrochloride (WALLACH), A., i, 488. 

Fencholenic alcohol (WALLAcH), A., 
i, 488. 

Fenchone, constitution of (WALLACH), 

ray S 

preparation and reduction of (GARD- 
NER and CocksurnN), T., 275; P., 
1898, 8. 

oxidation and constitution of (GARD- 
NER and CocksuRN), T., 708; P., 
1898, 151. 

behaviour of, towards phosphorus 
pentachloride (GARDNER and Cock- 
BURN), T., 704; P., 1898, 151. 

Fenchone, nitro- (GARDNER and CockK- 
BURN), T., 712; P., 1898, 151. 

Fenchylic alcohol and chloride, prepara- 
tion of (GARDNER and CocKBURN), 
T., 276; P., 1898, 8. 

Ferment. Presence of a glycogen-hydro- 
lysing, in yeastextract (BUCHNER),‘A., 
ii, 347 

Ferments, amylolytic, proteid nature of 
(WROBLEWSEI), A., i, 500 
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Ferments, diastatic, influence of heat on 
(PUGLIESE), A., i, 285. 
oxidising. See Oxydase. 
Ferments. See also :— 
Betulase. 


Oxydase of liver. 
Pepsin. 
Rennin. 


Zymase. 

Fermentable substances, classification 
of, as carbon-oxidisable and nitrifiable 
(ADENEY), A., ii, 86. 

Fermentation, theory of (NEF), A., 

i, 111. 
phenomena of (STAVENHAGEN), A., 
ii, 177. 
alcoholic, effect of, on the volume of 
liquid (KosutAny), A., i, 3. 
without yeast cells (BucHNER), A., 
ii, 346 ; (BUCHNER and Rapp), A., 
ii, 127, 246, 396, 480 ; (STAVEN- 
HAGEN), A., ii, 88; (VON 
MANASSEIN), A., ii, 177; (MaAr- 
TIN and CHAPMAN), A., ii, 481 ; 
(ABELX¥s), A., ii, 621. 
shown to be produced by madder 
ferment, in 1854 (ScHuUNocK), A., 


ii, 300. 

of peat (FEILITZEN and TOLLENs), 
A., ii, 182. 

of ‘“‘saké” (SHIEWECK), A., 
ii, 397. 


during the germination of seeds in u 
vacuum (GODLEWSKI and PoLzEN- 
1usz), A., ii, 400. 

volatile bye-products of (CHAPMAN), 
A., i, 221. 

chemistry, review of (DELBRUcK), A., 

ii, 621 

Fern extract, detection of filicic acid in 
(Boccut), A., ii, 58. 

Ferric compounds. See under Iron. 

Ferrin, preparation of, from liver and its 
properties (DasTRE and FLoREsco), 
A., i, 607. 

Ferrochromium, estimation of chromium 
in (SANITER), A., ii, 94; (SPULLER 
and BRENNER), A., ii, 95. 

Ferrocyanides, estimation of, volumetric- 
ally (Ruoss), A., ii, 644. 

Ferrocyano estimation 
Konine@#), A., ii, 462. 


of (DE 
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Ferropeptone, separation of, from glutin 
(PAAL), A., i, 456 

Ferrous compounds. See under Iron. 

Fibre, estimation of indigotin 
(Brnz and Rune), A., ii, 659. 

Fibrin, Fibrinogen and Fibrinoglobulin, 
formule of (ScHMIEDEBERG), A., 
i, 342, 

Ficus carica, the colouring matter and 
taunin value of (PERKIN and Woop), 
T., 383, P., 1898, 105. 

Filicic acid, detection of, in toxicology 
(Boccut), A., ii, 58. 

Filicic acids (BorHM), A., i, 40. 

Filicinic acid, preparation and properties 
of, and its methylic and ethylic salts 
(Borum), A., i, 40. 

Filix mas. ( Aspidiwm filix mas. ), extract 
of (BoEHM), A., i, 40. 

Filtration, a new flask for (WALTHER), 

A., ii, 507. 
syphon for automatic (KNoRR), A., 
li, 568. 

Fire-damp, estimation of methane in 
(Hanxkvs), A., ii, 461. 

Fisetin, salts of (PERKIN and Woop), 
P., 1898, 57. 

Fish, analyses of (BALLAND), A., ii, 618. 
oil, composition of distillate from 

(ENGLER and LEHMANN), A., i, 2. 
-scales, composition of (THORE), A., 
ii, 85. 

Flames, presence of solid particles in 
(TEctv), A., ii, 22. 

Flasks, graduated (Hémor), A., ii, 533. 

Flavaspidic acid, preparation and re- 
actions of (BorHM), A., i, 40. 

Flavone (FEUERSTEIN and von KosTa- 
NECKI), A., i, 584. 

Flavonol derivatives, influence of the 

oT groups in (HeErzic), A., 

i, 327. 


on 


1, 


Flemingia congesta, dye-stuff ‘* waras ” 


obtained from the seed-pods of 
(PERKIN), T., 660; P., 1898, 162. 
Flemingin (PERKIN), T., 661; P., 


1898, 162. 
Flesh, estimation of fat in (PoLIMANTI), 


A., ii, 317; (TANGL and WEISER; 
a 


LIEBERMANN 
ii, 655. 
Flour, estimation of quality of (VEDRODI), 
A., ii, 357 
estimation of starch in, by polarimeter 
(Dowzarp), A., ii, 412. 
Flue s, relation of, to furnace 
efficiency (FritzscHe), A., ii, 189. 
Fluoran derivatives, fluorescence 
(Meyer), A., ii, 105. 
2: 7-diamino-, 2 : 7-dinitro-, trinitro-, 
and pentanitro- (MEYER and FRIED- 
LAND), A., i, 590. 


and Sz&KELY), 


of 
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Fluorenone, 2-nitro- (ULLMANN and 

MAtueEtT), A., i, 594. 

Fluorescein, ¢etranitro-, estimation of, 

volumetrically (ScHWARzZ), A., ii, 545. 

allo-Fluorescein(PAWLEWSKI), A., i, 483. 

Fluorescence and chemical constitution 

(Meyer), A., ii, 105, 275. 

Fluorine, atomic refraction of, in satur- 
ated and unsaturated compounds 
(Swarts), A., ii, 361. 

properties of liquid (MorssaN and 
Dewak), P., 1897, 175. 

influence on the boiling point of the 
substitution of, for hydrogen 
(Henry), A., ii, 14. 

Hydrofluoric acid, estimation of (ZELL- 
NER), A., ii, 307. 

Hydrofluosilicic acid, influence of, on 
the density of hydrofluoric acid 
(ZELLNER), A., ii, 307. 

Fluorine, detection of, in borates and 

silicates (REIcH), A., ii, 44. 

Fluoro-derivatives. See under :— 

Acetic acid. 

Acetic fluoride. 

Ethane. 

Ethylene. 

Fodders, estimation of potash and phos- 

phoric acid in (WILEy), A., ii, 49. 

Food, time required for absorption of, in 
rabbits (WEISKE), A., ii, 127. 

effect of giving fat on the absorption 
of (WICKE and WEISKE), A., ii, 127. 

proteid, influence of division of, into 
several meals (KRUMMACHER), A., 
ii, 173. 

value of sugar as a (CHAUVEAU), A., 
ii, 528. 

estimation of boric acid in (DE Kon- 
INGH), A., ii, 48. 

estimation of fat in (TANGL and WEI- 
SER; LIEBERMANN and SZEKELY), 
A., ii, 655. 

estimation of proteids 
(TRYLLER), A., ii, 103. 

estimation of zinc in (JANKE), A., 
ii, 257. 

See Agricultural Chemistry. 

Food-stuffs, estimation of carbohydrates 

in (Stones), A., ii, 56. 


in starchy 


| Forest soils. See Agricultural Chemistry. 


Formal peroxide hydrate, from. the slow 
combustion of ether (NEF), A., i, 113. 
Formaldehyde, reduction of dissolved 
carbonic anhydride to (Bacn), A., 
ii, 332. 
solutions, stability of (KinzEx), A., 
ii, 302 
condensation of, with acetylacetone 
(ScHoutz), A., i, 48. 
action of, on albumin (Bacon), A., 
i, 287. 
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Formaldehyde, action of caustic alkali on 

(NerF), A., i, 111. 

action of, on chloral in presence of 
sulphuric acid (PINNER), A., i, 626. 

and ethylie alcohol, action of hydrogen 
chloride on (GASPARI), A., i, 222. 

condensation of, with ethylic malonate 
(PERKIN and HawortsH), T., 339; 
P., 1898, 45. 

action of, on gallic acid (M6HLAU and 
Kaui), A., i, 260. 

action of, on 8-naphthylamine (Mor- 
GAN), T., 536; P., 1898, 132. 

action of phenylhydrazine on (VON 
PECHMANN), A., i, 62. 

action of uric acid on (WEBER, Port, 
and ToLuEns), A., i, 66. 

influence of, on germination (WIN- 
DIscH), A., ii, 40. 

influence of, on germination and 
destructive effect on smuts, rusts, 
&c. (KINZEL), A., ii., 302. 

use of, in glycerol solution as a disin- 
fectant (‘‘glycoformal”) (WALTHER 
and ScHLossMAN), A., ii, 349, 580. 

See also Formalin. 

Formaldehydehydrox ynaphthafluorone 
(KAHL), A., i, 259. 

Formaldehydetrihydroxyfluoronedicarb- 
oxylic acid, and its salts and acetyl 
and benzoyl derivatives (M6HLAU and 
Kau), A., i, 261. 

Formaldoxime, hydrolysis, reduction, 
and behaviour of, towards bromine, 
phosphoric anhyuride, alkali metals, 
and metallic salts (DuNsTAN and 
Boss), T., 358; P., 1894, 56. 

hydrochloride, hydrobromide, hydrio- 
dide, sodium, acetyl, and benzoyl 
derivatives (DUNSTAN and Bossi), 
T., 353; P. 1894, 55. 

N-benzylic ether (BECKMANN and 
GoETZE), A., i, 22. 

Formalin, use of, in examination of 
milk and meat-extracts (BECK- 
MANN and SCHARFENBERGER GEN. 
Sertz), A., i, 55. 

use of alkaline, in analysis (VANINO), 
A., ii, 545. 

detection of, in milk (FARNSTEINER), 
A., ii, 196. 

Formalin-gelatin, action of sulphuric 
acid on (BECKMANN and SCHARFEN- 
BERGER GEN. SERTZ), A., i, 55. 

Formamide, preparation of pure (FREER 
and SHERMAN), A., i, 360 

Formamidinediazoaminoformic acid, 
ethylic salt, and action of sulphurous 
acid on (THIELE and OsBorNne), A., 
i, 120. 

Formamidoazobenzene 
i, 636. 


(BETTI), A., 
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| Formamidodiazoaminoformamidine, 


and hydrochloride, and action of sul- 
phurous anhydride on (THIELE and 
OsBORNE), A., i, 120. 

Formanilide, double salt of, with 
cuprous bromide (Comsrock), A., 
i, 181. 


‘Formaurindicarboxylic acid, and its 


salts (KAHL), A., i, 259. 
Formazylbenzene-m-carboxylic acid, 
and its o-chloro-, o-nitro-, m-nitro- 
and p-nitro-derivatives (WEDEKIND 
and STauwe), A., i, 574. 
Formazylbenzenedicarboxylic acid, 
(WEDEKIND and Stauwse), A., i, 574. 


Formazyldiphenyl. See  p-Phenyl- 
formazylbenzene. 
Formazylic cyanide, oxidation of 


(WEDEKIND), A.,‘i, 193. 
cyclo-Formazyl methyl ketone, and salts 
(WEDEKIND and BLUMENTHAL), A., 
i, 454. 
Formhydroxamic acid, and action of 
heat on (JoNnEs), A., i, 173. 
and its copper salt (ScHROETER), A., 
i, 623 
benzoate of, action of heat and of 
caustic soda on (JONES), A., i, 174. 
Formic acid, obtained from the wood of 
Goupia tomentosa (DUNSTAN and 
Henry), T., 226; P., 1898, 44. 
formation of, from carbonic anhydride 
(LreBEN), A., ii, 217. (Bac), A., 


ii, 332. 

dielectric constant of, at -—185° 
(DEwAR and FLEMING), A., 
ii, 279. 

reaction of, with amines (BISCHOFF), 
A., i, 73 


and its methylic and ethylic salts, 
action of silent electric discharge on, 
in presence of nitrogen (BERTHELOT), 
A., i, 558 
Formic acid, ammonium salt, action of 
heat on (FREER and SHERMAN), A., 
i, 360. 
sodium salt, electrolysis of a solution 
of (PETERSEN), A., i, 352. 
hydrated sodium salt (Conson), A., 
i, 559. 
amylic and ethylic salts, action of 
a on (ENGLER and Grimm), A., 
i, 175. 
benzidine salt of (L6s), A.,i, 14. 
ethylic salt, decomposition of, by 
electrical oscillations (DE HEmpP- 
TINNE), A., ii, 282. 
action of hydroxylamine hydrochlor- 
ide on (JonEs), A., i, 173. 
action of, on hydroxylamine and on 
a-benzylhydroxylamine 
(ScHROETER), A., i, 624. 


INDEX OF SUBJECTS. 


Formic acid, orthethylic salt, action of, on 
ethylic acetonedicarboxylate in pre- 
sence of acetic anhydride (ERRERA), 
A., i, 562. 

eugenol and iso-eugenol salts (EIN- 
HORN and HoLianprT), A., i, 578. 
Formobenzhydrylamine, from the action 


of soda on benzhydrylformamidine | 


(GATTERMANN and SCHNITZSPAHN), 
A., i, 547. 

Formobornylamide (Forster), T., 392 ; 
P., 1898, 97. 


Formoncobornylamide (Forster), T., 
394; P., 1898, 97. 
Formonitrile. See Hydrocyanic acid 


under cyanogen. 
Formophenylhydrazide (EINHORN and 

Hotianpt), A., i, 578. 
Formopyrogallaurin (KAuL), A., i, 258. 
Formo-p-toluidide, cuprous bromide, 


double salt of (Comstock), A., 
i, 182. 
Fragilin, presence of, in Spherophorus 


Sragilis (L.) (Zorr), A., i, 489. 
Freezing point, method for the accurate 

determination of (RAOULT), A., 
ii, 17. 

depression of, connection of heat of 
fusion and (Dans), A., ii, 368. 

of systems of three liquids two of 
which are immiscible (McInTos#), 
A., ii, 65. 

of solutions, influence of molecular 
association on (CROMPTON), A., 
ii, 107. 

of dilute solutions (ABEGG), A., ii, 368. 

of dilute solutions, method of deter- 
mining the (WILDERMANN), P., 
1897, 245. 

of mixtures of benzene and phenol 
(Brunt), A., ii, 561. 


| w-Fructose 


| Fruits. 


of mixtures of y-dibromobenzene with | 
m-chloronitrobenzene and with p- | 


chloronitrobenzene (PAWLEWSK1I), 
A., ii, 107. 

of solutions of alcohol, phenol and 
acetic acid in benzene, elevation by 
water of the (MrHALYy), A., ii, 17. 

of solutions of ethylic monobenzoyl- 
and toluoyl-tartrates in acetic acid 
(FRANKLAND and McCrae), T., 
322; P., 1898, 74. 

of solutions of iodoform in bromoform, 
and of ethylenic di-iodide or di- 
chloride in ethylenic dibromide 
(Brunt), A., ii, 563. 

of solutions of organic substances in 
ethylic diacetyl-d-tartrate (Pa- 
TERNO and MANUELLI), A., ii, 208. 

solutions of organic substances in 

methylic oxalate (AmPoLA and 

RimaTort), A., ii, 209. 
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| Freezing point of solutions of per- 


manganates and _ perchlorates in 
fused sodium sulphate (CroFts), T., 
596; P., 1898, 124. 

of solutions of pyridine and piperidine 
in benzene (BRUNI), A., ii, 562. 

of dilute solutions of sugar (Ponsor), 
A., ii, 555. 

of solutions of sugar and potassium 
chloride (RaovutT), A., ii, 470. 

of solutions of toluenesulphonic and 
xylenesulphonic acids (DA MONTE 
and Zoso), A., ii, 278. 

Friction, internal. See Viscosity. 

d-Fructose. See Levulose. 

(DE Bruyn 

EKENSTEIN), A., i, 227. 

See Agricultural Chemistry. 

Fruit-sugar. See Levulose. 

Fucus crispus, cholesterol from (Gi- 
RARD), A., i, 550. 

Fumaramic acid, amino-, 
of potassium and_ ethylic 
(THomMAsS-MAMERT), A., i, 463. 

Fumaric acid, electrolytic dissociation 
of (SmiTH), A., ii, 285. 

action of silent electric discharge on, 
in presence of nitrogen (BER- 
THELOT), A., i, 558. 

ethylic salt, action of dimethylamine 
on (KORNER and MENozztI), A., 
i, 240. 

condensation of, with piperidine 
(RUHEMANN and Brownine), T., 

. 723; P., 1898, 167. 

Fumaric acid, amino-, constitution of 
derivatives of (THOMAS-MAMERT), 
A., i, 463. 

chloro-, action of hydrogen bromide 
on (WALDEN), A., i, 176. 
ethylic salt, action of ethanetricarb- 
oxylic acid and of propanetri- 
carboxylic acid on (BEcKH), A., 
i, 242. 
dicyano-, ethylic salt (NEF), A., 
i, 107. 

Fungi, American edible, composition 
and nutritive value of (MENDEL), A., 
ii, 250. 

See also Agricultural Chemistry. 

Furfuracraldehyde, its semicarbazone, 
and its condensation with furfural- 
dehyde, acetone, acetophenone, acetic 
acid, phenylacetic acid, pyruvic acid 
and malonic acid (ROHMER), A., 
i, 300,.301. 

Furfuracrylidene-acetone and -acetephe- 
none and oximes and semicarbazones 
(RéuMER), A, i, 300. 

Furfuracrylidene-acetic, -malonic, 

-phenylacetic, and -pyruvic acids 

(RéuMER), A., i, 300. 


and VAN 


reduction 
salts 
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Furfuraldehyde (furfwrol), in oil of 

cloves (ERDMANN), A., i, 37 

formation of, from cellulose, oxy- 
cellulose and hydrocellulose (Vie- 
NON), A., i, 620. 

ultra-violet absorption spectrum of 
(HARTLEY and Dossrs), T., 598; 
P., 1898, 41. 


action of silent electric discharge on, 


in presence of nitrogen (BER- 
THELOT), A., i, 554. 
action of ethylic acetoacetate on 


(KNOEVENAGEL), A., i, 406. 
condensation of, with furfuracralde- 
hyde, pyruvic ‘acid and phenylacctic 
acid (ROHMER), A., i, 300. 
estimation of (CouncuER), A., li, 98. 
Furfuraldehydediethylacetal (CLAISEN), 
A., i, 421. 
Furfuraldehydetolylhydrazone (HEwitTtT 
and Pope), T., 178; P., 1898, 7. 
Furfuramide, ultra-violet absorption 
spectrum of (HARTLEYand DosBIg), 
T., 598; P., 1898, 41. 
thermochemistry of (DELEPINE), A., 
i, 363 
Furfuran, ultra-violet absorption spec- 
trum of (HARTLEY and Dossir), T., 


631 ; P., 1898, 41. 
solubility of, in water (RoTHMUND), 
A., ii, 504. 
Furfurine and _ its ge 


thermochemistry of (DELEPINE), A 
i, 363 
Furfurobenzidine (ScHiFF), A., i, 32. 
Furfuroids of barley straw, the matura- 
tion changes of the (Cross, BEVAN 
and Smirn), T., 459; P., 1898, 
96. 
in oats, influence of arsenic and phos- 
phoric acid on (STOKLASA), A., 
ii, 131. 
Furfurylideneaminoazobenzene (BETTI), 
A., i, 656. 
Furfurylideneindanedione " oN Kosta- 
NECKI and Laczkowsk}), A., i, 32. 
Furfurylidenephenylacetic acid and its 
piperidide (R6HmER), A., i, 300. 

Furfurylidenepyruvic acid and _ its 
ethylic salt (R6uMmER), A., i, 300. 

Furfurylsuccinic acid, its methylic and 
ethylic saits and anil (SANDELIN), A., 
i, 467. 

Furfuryltetrazole identity of, with fur- 
furyltetrazotic acid (PINNER and CoL- 
MAN), A., i, 95. 


Furnace, combustion (JERvis), A., 
ii, 273, 

electric (Gin and Lerux), A., 
ii, 322. 

tin compounds found in an old 
Cornish (HEADDEN), A., ii, 338, 
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Fusel oil, action of charcoal on (GLASE- 
NAPP), A., i, 616. 


G. 


Gabbro, hornblende., 
(Horn), A., ii, 235. 
Gadus Morrhua, preparation of iso- 
creatinine from flesh of (THESEN), A 
i, 387. 

Galactose, action of hydrogen bromide 
on, in presence of ether (FENTON 
and GosTtLING), T., 557. 

action of potassium hydroxide and of 
lead hydroxide on -. Bruyn and 
VAN EKENSTEIN), A., i, 225, 226. 

activity of yeast extract with ‘(Bucn- 
NER), A., ii, 396. 

pentanitrate, a- and §-modifications 
(WILL an! LENzs&), A., i, 228. 

conversion of, into lyxose (WoHL and 
List), A., i, 168. 

fate of, in the organism after subcu- 
taneous injection (Vor), A., ii, 344, 

detection of (SJOLLEMA), A., ii, 356. 

d- and a from chagual gum 
(WINTERSTEIN), A., i, 510. 

Galactoseoxime, action of sodium 
acetate and acetic anhydride on (WoHL 
and List), A., i, 168. 

Galena from Leicestershire (BINNS and 

Harrow), A., ii, 76. 
action of sulphur monochloride on 
(SmitnH), A., ii, 571. 

Galipene from Angostura bark (BECK- 

URTS and TROEGER), A., i, 202. 

from oil of Angostura bark, hydro- 
chloride, aE (BECKURTS 
and TROEGER), A., i, 38. 

Galipene alcohol, from oil of Angos- 
tura-burk (BecKURTS and TROEGER), 
A., i, 38. 

Gallic acid (8:4 : 5-trihydroxybenzoic 
acid), presence of, in oak bark and 
wood (MEtTz@ER), A., ii, 88. 

solubility of, in various liquids 
(RoSENHEIM and ScHIDROWITZ), 
T., 882 ; P., 1898, 171. 

action of formaldehyde on (Mén- 
LAU and Kant), A., i, 260. 

condensation of, with piperidine 
(RosENHEIM and ScHIDROWITZ), 
T., 144; P., 1897, 234. 


from Piedmont 


reaction of, with Hiibl’s reagent 
(BoETTINGER), A., i, 30. 

behaviour i in the organism (HAR- 
NACK), A., ii, 85. 


tribenzoate, nee salt of (EINHORN 
and Houanpr), A 4 BT 
Gallium in meteorites ’ (HARTLEY and 
RaMAGE), A., ii, 236, 
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Gallotannic acid, presence of, in leaves | Gas-liquors, estimation of ammonia in 


of Pistacia lentiscus, Ailantus 
glandulosa, and 
(PERKIN and Woop), T., 377, 382, 
383 ; P., 1898, 104, 105. 
presence of, in Rhus rhodanthema 
leaves (PERKIN), T., 1018, P., 
1898, 183. 
rotatory power and constitution of 
(RosENHEIM and SCHIDROWITZ), 
T., 878; P., 1898, 171. 
influence of concentration, solvent, 
and admixed substances on the 
rotatory power of (RoSENHEIM and 
ScuiprowI11z), T., 886; P., 1898, 
172. 
estimation of, by polarimeter (Woop- 
SMITH and ReEvis), A., ii, 653. 
Gallotannic acid, quinine salt, rotatory 


in ‘‘ Gambuzzo” | 


| 
| 
| 
| 
| 


power of (RosENHEIM and ScuHID- | 


ROWITzZ), T., 884; P., 1898, 171. 

Galtose, from galactose; action of 
alkalis on ; osazone of ; action of hy- 
drochloric acid on (DE Bruyn and 
VAN EKENSTEIN), A., i, 226. 


Galvanic. See Electrochemistry. 
Gambierfluorescein, preparation and 
properties of (DIETERICH), A., 
i, 330. 


‘* @ambuzzo,” presence of myricetin and 
gallotannic acid in(PERKIN and Woop), 
T., 383 ; P., 1898, 105. 
Garnet from NewSouth Wales(CurrRAn), 
5 TO 
See also Pyrope, Rhodolite, &c. 
natural, in Sussex (DAwson ; 
HeEwiI1rT17), A., ii, 523. 
from light petroleum, laboratory 
apparatus for preparing (BARTO- 
LoTT!), A., i, 218. 

determination of specific gravity of 
small quantities of (ScHL@sING), 
A., ii, 533. 

Gas analysis, apparatus for (BLEIER), 
A., ii, 186, 1838, 252; (HALDANE), 
A., ii, 8349; (PFEIFFER and LEMMER- 
MANN), A., ii, 451. 


Gas, 


| 


Gases from Italian springs (NASINI, | 
| Geraniol, in oils of geranium and roses 


ANDERLINI, and SALVADOoRI), A., 
ii, 527. 

in minerals and rocks (RAMSAY and 
Travers), A., ii, 382; (TILDEN), 
A., ii, 383. 

apparatus for generating (RICHARDS), 
A., ii, 8330; (KNORR), A., ii, 568. 


self-regulating apparatus for generating | 


(ANDREWS), A., ii, 290. 
determination of the densities of small 
quantities of (SCHL@sING), A., 
ii, 324, 325. 
volume of mixtures of (Lepuc), A., 
ii, 326, 


(DonaTH and Potiak), A., ii, 45. 
Gasparrinia decipiens, G. elegans, and 
G. murorwm, presence of physcion in 
(Hessk), A., i, 681. 
Gasparrinia medians, constituents of 
(ZopF), A., i, 89 ; (HEssE), A., i, 681. 
Gas-pressure regulator (MURRILL), A., 
ii, 569. 
Gastric juice, analysis of (CorDIER), 
A., ii, 416. 
Gedrite from Dalecarlia (WEIBULL), A., 
ii, 169. 
Geese. See Agricultural Chemistry. 
Gelatin, action of formalin, acetaldehyde, 
acraldehyde, and acetal on (BECK- 
MANN and SCHARFENBERGER GEN. 
Sertz), A., i, 55 ; (BECKMANN and 
ELsnER), A., i, 56 


action of, on the co : lation of blood 


(DAsTRE and LORESCO), A., 
ii, 35. 

detection of, in cream (STOKES), A., 
ii, 320. 


detection of, in meat extracts, with 
formalin (BECKMANN and ScHAR- 
FENBERGER GEN. SeErRTz), A., 
i, 55. 

estimation of (CARLEs), A., ii, 658; 
(ALLEN and SEARLE), A., ii, 320. 

Gentianose, extraction of, from gentian 
roots; action of dilute sulphuric 
acid on (BOURQUELOT and NARDIN), 
A., i, 349. 

action of various ferments on, and its 
probable nature (BouRQUELOT), A., 
i, 597. 

Gentian root, optically active gelatinous 
matter (pectins) obtained from 
(BouRQUELOT and H#rissEy), A., 
i, 607. 

presence of a soluble ferment in 
(Bourqurtot), A., i, 597. 
Gentisin, diazobenzene derivative of 
(PERKIN), T., 672; P., 1898, 161. 


| dso-Geranic acid (2 : 2 : 6-trimethylcyclo- 


hexenecarboxylic acid), constitution of 
(TIEMANN and ScumipT), A., i, 377. 


(BERTRAM and GILDEMEISTER), A., 
i, 268. 

from oil of sassafras bark and leaves 
(PowER and KLEBER), A., i, 327. 

identity of, with rhodinol (ERDMANN), 
hi, & Sis 

separation of, from citronellol ; also 
its valerate and phthalate and the 
action of bromine on the latter 
(FLaTAv and LasB&), A., i, 618. 

Geranium, oil of (BERTRAM and GILDE- 
MEISTER), A., i, 263; (CHARABOT), 
A., i, 596. 
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Germanium in Bolivian minerals and its 
detection (Prion and SpENcER), A., 
ii, 436. 

Germination. 
istry. 

Geronic acid (4-dimethytheptan-6-onoic 
acid), its semicarbazone and its oxida- 
tion (TIEMANN), A., i, 375. 

iso-Geronic acid, (2-dimethylheptan-6- 
onoie acid, its semicarbazone ~and 
its oxidation (TIEMANN and ScHMIDT), 
A., i, 377. 

Gersdorffite, action of sulphur mono- 
chloride on (SmiTH), A., ii, 571. 

Gidgea Acacia (stinking wattle), com- 
position of ash, and amount of pro- 
teids in leaves of (GurHriz), A., 
ii, 181. 

Gilding solutions, assay of (ALLEN), A., 
ii, 146. 

Glass, alkali, caution against (LIEBER- 
MANN), A., ii, 5383. 

boring holes in (Jervis), A., ii, 113. 

Glauconic acid and its salts (DOEBNER), 
A., i, 385. 

Glaucophane-riebeckite from Massachu- 
setts (WASHINGTON), A., ii, 611. 

Gliadin, percentage of, in bean flour 
{FLEURENT), A., ii, 628. 

Globin from hemoglobin of horse, dog, 
and goose, its physiological action, 
and relation to histon (ScHULZz), A 
i, 719. 

removal of sulphur from, by alkalis 
(Scnuz), A., i, 508 
Globulin, crystalline, from human urine 
(Huppert), A., ii, 448. 
of castor-oil seed, the solubility of 
(OsBoRNE and CAMPBELL), A.,i, 715. 
serum-, pure, action of pepsin on 
(UmBER), A., i, 608. 
removal of sulphur from, by alkalis 
(Scuviz), A., i, 503. 
action of bromine on (HOPKINS 
and Pinkvs), A., i, 504. 

Globulins of maize meal (OsBorNR), A 
i, 391. 

Globulins. See also :— 

Maize globulin. 
Maize-edestin. 
Maysin. 

Glucoheptonic lactone, action of formal- 
dehyde and hydrochloric acid on 
(WEBER and ToLLEns), A., i, 60. 

a-Glucoheptose hexanitrate (WILL and 
LENZE), A., i, 228. 

Gluconic acid, conversion of, 
d-arabinose (RUFF), A., i, 516. 

influence of, on acetic-acid bacteria 
(SIEFERT), A., ii, 399. 

Glucoproteids, - occurrence of, 

albumin (E1cHHOLZ), 


See Agricultural Chem- 


into 


in egg- 
A., i, 541. 
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Glucosamine. See Chitosamine. 

B-Glucosan trinitrate (WILL and LENZE), 
A., i, 229. 

Glucose, detection of cane-sugar in 
(PoPAsoGLt), A., ii, 651. 

d-Glucose. See Dextrose. 

Glucoside from the fruit of Zeballiwm 
elaterium (BERG), A., ii, 447. 

‘ presence of, in root of Cochlearia 
armoracia (horse radish) (GAD- 
AMER), A., ii, 180. 

Glucosides contained in the root of 
se page niger (THARTER), oe 


, 39. 

paras hydrolysis of, in ripening 
fruit to ae 384 aromatic principles 
(JACQUEMIN), A -» li, 397. 

estimation of, in urine (LANDOLPH), 
A., ii, 147. 

Glucosides. See also :— 

y-Baptisin. 

Carposide. 

Digitalin. 

Digitonin. 

Digitophyllin. 

Digitoxin. 

Glucoside-tamnin. 

Helleborein. 

Helleborin. 

Homovitexin. 

Kolanin. 

Myrticolorin. 

Oak-tannin. 

Ouabain. 

Salicin. 

Saporubrin. 

Scopolin. 

Sinalbin. 

Sinapin. 

Sinigrin. 

Strophanthin. 

Vitexin. 

Glucosidetannin, presence of, in Hama- 
melis bark (GRUTTNER), A., i, 598. 
Glutaconamide ay-dicyano-, and sodio- 

ay-dicyano- (ERRERA), A., i, 298. 
Glutaconic acid (propylenedicarboxylic 
acid), derivatives of (ERRERA), A., 
i, 632. 
dicyano-, ethylic salt and its salts 
(RUHEMANN and Brownine), T., 
282 ; P., 1898, 47. 
ay-dicyano-, and sodio-ay-dicyano-, 
ethylic salts (ERRERA), A., i, 297. 
Glutamic acid, formation of, by action 
of > gre acid on casein (PAN- 
ZER), A., i, 392. 
pre aration of, by action of hydro- 
chloric acid. on albumin (Cony), 
‘A. i, 3438. 
Glutamine, occurrence of, 


in plants 
(Scuvze), A., ii, 303, 
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Glutamine, the formation of, in seedlings 
(Scuumze), A., ii, 481. 
Glutarie acid (n-pyrotartaric acid), elec- 
trolytic dissociation of (SMITH), A., 
ii, 285. 
effect of temperature on the acidity of 
(DEGENER), A., i, 404. 
potassium salt, heat of formation of 
(Masso1), A., ii, 558. 
ethylic salt, rate of hydrolysis of, by 
soda (HJELT), A., ii, 566. 


| 
| 
| 
i 
| 
| 
| 
| 
| 
| 
| 


_ Gluten of wheat-flour and bean-flour, com- | 


position of (FLEURENT), A., ii, 628. 


Glutenin, percentage of, in bean-flour | 
| Glycerose, action of benzhydrazide on 


(FLEURENT), A., li, 628. 


Glutin, separation of the peptones occur- | 


ring in (PAAL), A., i, 456. 
8-Glutin, specific rotatory power 

(FrammM), A., i, 98. 
Glutin-peptone, 

(PAAL), A., i, 456. 


| Glyceryl 
of | 


barium compound of 


Glutose, preparation of; osazone of ; | 
presence of, in molasses (DE BRUYN | 


and VAN EKENSTEIN), A., i, 227. 
Glyceraldehydeacetal (WoHL), A., i, 556. 
Glyceric acid, (a8-dihydroxypropionic 

acid), decomposition of, by electrical 

oscillations (DE HEMPTINNE), A., 

ii, 282. 


Glycerol (glycerin), new synthesis of | 


(Prtoty), A., i, 117. 


dielectric constant and conductivity | 
of, at low temperatures (FLEMING | 


and Dewar), A., ii, 9. 
decomposition of, by electrical oscilla- 
tions (DE HEMPTINNE), A., ii, 282. 


osmotic pressure of solutions of (NAc- | 


CARI), A., ii, 210. 

action of acetic-acid bacteria on (SIE- 
FERT), A., ii, 399. 

action of hydrogen bromide on, in 


presence of ether (FENTON and Gost- 


LING), T., 557 ; P., 1898, 147. 


action of metallic oxides on (BULLN- | 


HEIMER), A., ii, 262. 
action of phosphoric acid on (TRILLAT), 
A., i, 459. 


action of the sorbose bacterium on | 


(BERTRAND), A., i, 550, 556. 
compounds of, with copper and sodium, 

and with copper and lithium 

(BULLNHEIMER), A., i, 509. 


influence of, on nitrifying bacteria 


(StuTzeR and HARTLEB), A., ii, 348. 
as food material for moulds (Bokorny), 
A., ii, 39. 
detection of (DENIGkS), A., ii, 262. 
estimation of (BouLEz), A., ii, 194. 
estimation of small quantities of 
(NicLovx), A., ii, 543. 
. estimation of, in wine (BoOETTINGER), 
A., ii, 314. 


| Glycol. 
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Glycerophosphoric acid (TRILLAT), A., 

i, 459. 

heat of neutralisation of (IMBERT and 
BEtLuGov), A:, ii, 206. 

neutralisation of, in presence of helian- 
thin-A and phenolphthalein (Im- 
BERT and AsTRUC), A., i, 222. 

acid salts of potassium, sodium, 
barium, zinc, calcium, magnesium, 
copper and strontium (TRILLAT), 
A., i, 550. 

estimation of, volumetrically (AsTRUC, 
ADRIAN and TRILLAT), A., ii, 462 ; 
(IMBERT and Pacis), A., ii, 546. 


(Prnxvs), A., i, 224. 
chlorhydrin, from allylic 
alcohol, constitution of (HENRY), 
A., i, 5, 6. 
trinitrate (nitroglycerin), action of, on 
lower organisms (BokorNy), A., 
ii, 39. 

Glycine hispida, See Agricultural Chem- 
istry. 

Glycinin, from Glycine hispida (OsBoRNE 
and CAMPBELL), A., ii, 626. 

Glycocholic acid, preparation of, from 
ox gall (BULNHEIM), A., i, 710. 

Glycocine (aminoacetic acid), as the 

chief amino-acid of sugar-cane, 
and its detection (SHoREY), A., 
li, 622. 

isolation of, from decomposition pro- 
ducts of gelatin and albumin ; its 
nickel salt (ORLOFF), A., i, 295. 

action of benzaldehyde on (ERLEN- 
MEYER), A., i, 176. 

Glycoformal, disinfection by means of 
(WALTHER and SCHLOSSMANN), A., 
ii, 349, 580. 

Glycogen, origin of, from fat in the 

body (SaBrazks), A., ii, 35. 
hydrolysis of (TEBB), A., i, 230. 
precipitation of, by salts (Youne), A., 

i, 230 
action of hydrogen bromide on, in 

presence of ether (FENTON and 

GosTLING), T., 557. 
activity of yeast-extract with (BucH- 

NER), A., ii, 396. 
fate of, in the organism after sub- 

cutaneous injection (Voir), A., 

ii, 344. 
asa source of muscular work (SEEGEN), 

A., ii, 239. 
estimation of, in the liver (AusTIN), 

A., ii, 265. 

Glycogen-ferment, presence of a, in yeast 
extract (BUCHNER), A., ii, 347. . 

Glycogenesis, hepatic (Pavy), 
li, 239. 


A, 
See Ethylenic glycol. 
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Glycoldimethylacetal, preparation of 
(FiscHER and Giese), A., i, 167. 

Glycollamide, thio- (Rizzo), A., i, 659. 

Glycollic acid, production of, by the 
action of acetic-acid bacteria on 
ethylenic glycol, and its influence on 
them (SrEFERT), A., ii, 399. 

action of silent electric discharge on, 
in presence of nitrogen (BER- 
THELOT), A., i, 559. 

reaction of, with amines (BISCHOFF), 
A., i, 73. 

Glycollic aldehyde, action of hydrogen 
bromide on, in presence of ether 
(FENTON and Gostiine), T., 557. 

Glycollic ether, effect of electric discharge 
on, in presence ofnitrogen(BERTHELOT), 
A., i, 395. 

Glycolylearbamide. See Hydantoin. 

Glycosuria, occurrence of, in carbonic 
oxide poisoning (STRAUB), A., ii, 38. 

Glyoxal, decomposition of, by electrical 
oscillations (DE HEMPTINNE), A., 
ii, 282. 

action of benzhydrazide on (PINKUs), 
A., i, 224 

Glyoxalbenzosazone (PINKUs), A., i, 224. 

Glyoxalosazones (VON PECHMANN), A., 
i, 62 

N-tribromophenylic 
ether and phenylhydrazine (von 
PECHMANN and Norp), A., i, 311. 

Glyoxalosotetrazone (VON PECHMANN), 
A., i, 62 

Glyoxime N-phenylic ether (von PEcH- 
MANN), A., i, 75, 187. 

diamino- (VON PECHMANN 
Scumitz), A., i, 309. 

p-bromo- (VON PECHMANN), A., i, 188. 

2:4:6-t7ibromo- (VON PECHMANN and 
Notp), A., i, 310. 

Glyoxime, N-0-tolylic, N-p-tolylic and N- 
1:3:4-xylylic ethers (VON PECHMANN 
and No.p), A., i, 310. 

Glyoxylic acid, chloro-, ethylic salt, be- 
haviour of, towards naphthalene and 
naphthylic ethers (Rousse), A., 
i, 591. 

Gneiss, from Virginia, weathering of 

(MERRILL), A., ii, 390 
hornblende-, from Moravia (JonN), 
A, ii, 440. 

Gold, dielectric constant at -—185° of 
ice mixed with (DEWAR and FLEM- 
ING), A., ii, 279. 

electrelytic precipitation and dissolu- 
tion of (SkrEy), A., ii, 61. 

dissolution of, under the influence of 
~an intermittent electric current 
(MARGUELES), A., ii, 497. 

melting point of (BERTHELOT), A., 
ii, 341, 


from glyoxime 


and 


INDEX OF SUBJECTS. 


Gold, aqueous solutions of colloidal (Zs1e- 

MONDY), A., ii, 522. 

apparent selective action of potassium 
cyanide on metallic (Dixon), A., 
ii, 231. 

Gold alloys with aluminium and with 
sodium, Réntgen ray photographs of 
(Hrycock and NEvit1z), T., 716, 
719; P., 1897, 106. 

Gold purple (Purple of Cassius) (Zsic- 
MONDY), A., ii, 599. 

phosphide (GRANGER), A., ii, 474. 
Auric chloride, action of excess of water 
on (SonsTADT), A., ii, 382. 
oxide, behaviour of glycerol with 
(BULLNHEIMER), A., ii, 262, 

— — ores. See Tellurides of 
gold. 

Goupia tomentosa, separation of lauric, 
normal caproic, isovaleric, formic, and 
succinic acids, from the wood 
of (Dunstan and Henry), T., 226; 
P., 1898, 44. 

Granite from Saxony (Hazarp), A., 

ii, 390. 
hornblende-, from Mitlechtern 
(KRAATZ-KoscuHiav), A., ii, 170. 
soda-, from Massachusetts (W ASHING- 
TON), A., ii, 611. 

Grapes. See Agricultural Chemistry. 

Grape-sugar. See Dextrose. 

Graphitic acid (STAUDENMAIER), A., 
ii, 472. 

Grease, estimation of unsaponifiable 
oil in (BAILEY), A., ii, 198. 

Green plants. See Agricultural 
Chemistry. 

Griinlingite, from Cumberland (MuTH- 
MANN and ScHRODER), A., ii, 78. 

Guaiacol, condensation of, with piper- 
idine (ROSENHEIM and _ ScuHID- 
RowITz), T., 140; P., 1897, 284. 

detection of, by formaldehyde (ENDE- 
MANN), A., ii, 147. 

discrimination between creosote and 
(VREVEN), A., ii, 355. 

Guaiacol, o-amino-, hydrochloride, and 
acetyl derivative (MELDOLA and 
STREATFEILD), T., 690; P., 1898, 
166. 

p-amino-, and its hydrochloride, 
p-cyano-, p-nitro-, 4 : 6-dinitro-, and 
p-nitroso- (Rupr), A., i, 72. 

tetrabromo- (JACKSON and ToRREY), 
A., i, 468. 

4-bromo-6-nitro-, and  6-bromo-4- 
nitro-, and their benzoates, and 
sodium salts (MELDOLA and STREAT- 
FEILD), T., 689 ; P., 1898, 166. 

chloro-, dichloro-, and ¢richloro-, and 
their benzoates (PERATONER and 
OrTOLEVA), A., i, 642, 643, 
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Guaiacol, 
ViTatt), A., i, 642. 
dinitro-, formation of (MENKE and 
BENTLEY), A., i, 661. 
obtained by oxidation of pinoresinol 
(BAMBERGER and LANDSIEDL), 
A., i, 88. 
p-nitrosoe. See 2-Methoxy-1 : 4-quin- 
one-4-monoxime. 
Guaiacolearboxylic acid, and 
methylic salt (Fritscn), A., i, 663. 
Guaiacum resin (HERzIG and ScuHIFF), 
A., i, 327, 530. 


its 


detection of colophony in (HIRScH- | 


SOHN), A., ii, 656. 


Guaiaretic acid, preparation of, from | 


aiacum resin, its constitution, 
dibenzoyl and hydrolytic derivatives 
(HERzIG and ScHIFF), a, 
i, 327. 


diethyl derivative and oxidation of | 


the acetyl derivative of (Hrrzic 
and ScuirF), A., i, 531. 
Guanidine, action of hypochlorites on 
(OESCHNER DE CONINCK), A., 
i, 566. 
tetrathiocyanodiamminechromium 
(WERNER and_ RICHTER), 
i, 57. 
Guanine, synthesis of (FiscHER), A., 
i, 50. 
crystalline form of (HoRBACZEWSK1), 
A., i, 50. 
chloro- (FIscHER), A., i, 50. 
Guanos, estimation of nitrogen 
(ScHENKE), A., ii, 46, 138. 


A, 


in 


Guarana-paste, extraction of tannin and | 


catechin from, and percentage of caffe- 
ine in (Kirmssk), A., i, 535. 

Guejarite, identity with chalcostibite 
(PENFIELD and ,FRENZEL), A., 
ii, 77. 

Gum, action of hydrogen bromide on, 
in presence of ether (FENTON and 
GosTLinc), T., 27, 557. 

animal, composition of (Forn), A., 
i, 55. 

chagual, and the glucoses formed from 
it (WINTERSTEIN), A., i, 510. 

Gum-ammoniacum (FfRIscHMUTH), A., 

i, 461. 
analysis of (DIETERICH), A., ii, 59. 
(fyalolechia awrella, presence of callo- 
pismic acid in (ZopF), A., i, 89. 
Gypsum, deposits in Kansas (GRIMSLEY), 
A., ii, 437. 
from Nottinghamshire (METCALFE), 
A., ii, 81. 
Gyrophoric acid, presence of, in certain 
lichens (Zopr), A., i, 489. 
Gyrophora hirsuta and G. deusta, con- 
stituents of (Zopr), A., i, 489. 


dichloro- (PERATONER and | 
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| Haddock flesh, preparation of iso- 


creatinine from i, 
i, 387. 
Hematein, detection of, by formal- 
dehyde (ENDEMANN), A., ii, 147. 
Hematin, formation of crystals of 
(Strzyzowsk!), A., ii, 360. 
Hematite, electrical conductivity and 
specific heat of (ABT),*A., ii, 107. 
Hematommic acid, ethylic salt, non- 
occurrence of, in lichens (HEss&), 
A., i, 378. 
methylic, ethylic and idsoamylic salts 
of (Hxssr), A., i, 534. 
Hematommic acid (Zopf’s), identity of, 
with ethylic hematommate (HEsskr), 
A., i, 584. 


(THESEN), 


| Hematomminic acid (Zopf’s), identity 


of, with methylic hematommate 
(Hessg), A., i, 584. 
Hemin hydrochloride, preparation of 


pure (ROSENFELD), A., i, 542. 


| Heemochromogen (ZEYNEK), A., i, 720. 


Hemoglobin, absorption of violet and 
ultra-violet rays by (GAMGEE), A., 
i, 288 
source of the iron of (HAUSERMANN), 
A., ii, 34. 
removal of sulphur from, by alkalis 
(Scuutz), A., i, 502. 
preparation of globin from, and its 
composition (ScHuLzZ), A., i, 719. 
estimation of, in cat’s blood (ABDER- 
HALDEN), A., ii, 415; (KricEr), 
A., ii, 548 
estimation of oxygen in, by potassium 
ferricyanide (HALDANE), A., i, 288. 
Methemaglobin, action of hydrazine 
hydrate on (ZEYNEK), A., i, 720. 
Oxyhemoglobin, preparation of pure 
(Scuutz), A., i, 719. 
action of hydrazine hydrate on 
(ZEYNEK), A., i, 720. 
estimation of, in blood 
LEWSKI), A., ii, 415. 
Hemoglobinometer (SoLLy), A., ii, 272. 
Halogens, action of, on albumin 
(Hopkins and Brook), A., i, 99. 
Halotrichite in Paris basin (LAcrorx), 
A., ii, 384. 
Hamamelis virginica, constituents of 
the bark of (GritrNER), A., i, 598. 


(Wros- 


| Hamamelitannin from hamamelis bark ; 


and its acetyl and benzoyl derivatives 
(GRUTTNER), A., i, 598. 


| Hamlinite from Maine (PENFIELD), A., 


ii, 123. 
Haricot. See Agricultural Chemistry. 
Harmaline, oxidation of, to harmine and 
derivatives (FISCHER), A,, i, 164, 
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Harmine, dichloro-and nitro-, oxidation 
of, to harminic acid (FiscHEr), A., 
i, 164. 

apo-Harmine, preparation, and nitro- 
and other derivatives of (FISCHER), 
A., i, 164. 

Harminic acid, preparation of, and 
derivatives (FiscHER), A., i, 164. 

Harmol, oxidation of, to harminic acid 
(FiscHER), A., i, 164. 

Hatchettolite, synthesis of (HoLMQuIsT), 
A., ii, 389. 

Hay. See Agricultural Chemistry. 

Heat of combustion, evaporation, fusion, 
&c. See Thermochemistry. 

Helicin, bromo- and chloro- (WAVEREN), 
A., i, 203. 

Helicoidin, dibromo-, dichloro-, 
di-iodo- (WAVEREN), A., i, 203. 

Helium in minerals and natural waters 

(RAMSAY and TRAVERs), A., ii, 382. 
from Italian springs (NASINI, ANDER- 
LINI, and SALVADORI), A., ii, 527. 
evolved with production of heat and 

light from an impure fluorspar 


and 


(THOMSEN), A., ii, 161. 
atomic weight of (WILDE), A., ii, 115. 
refraction of (RAMSAY and TRAVERS), 
A., ii, 273. 
behaviour of, when sparked in a 


vacuum-tube (TRAVERS), A., ii, 375. 
impermeability of metals to (RAMSAY 
and TRAVERS), A., ii, 375. 
liquefaction of (DEWAR) T., 533; P., 
1898, 130. 
separation from nitrogen by liquefac- 
tion (DEWAR), P., 1897, 190. 
separation of argon from (RAMSAY and 
TRAVERS), A., ii, 383. 

Hellebore white, estimation of alkaloids 
in (LAWALL), A., ii, 415. 

Helleborein and Helleborin, extraction 
of, from hellebore root, and their 
properties (THAETER) A., i, 39. 

Helleborus niger, glucosides contained in 
root of, (THAETER), A., i, 39. 

Hemialbumoses, formule of (ScHMIEDE- 
BERG), A., i, 342 

Hemimellithenetricarboxylic acid, 
ethylic salt, and sodium compound of 
(EpHRAIM), A., i, 671. 

Hemipeptone, formula of (ScHMIEDE- 
BERG), A., i, 342. 

Hemipinic acid, preparation of, from 
corydaline (MARTINDALE), A., 
i, 6 

conductivity of, and its methylic 
hydrogen salts, (KIRPAL), A., i, 87. 

action of methylic alcohol on (Wxe- 
SCHEIDER), A., i, 239. 

a- and £-methylic salts of (Wxca- 
SCHEIDER), A., i, 30. 
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Hemipinic acid, a-monomethylic salt, 
enantiomorphous forms of (WEG- 
SCHEIDER), A., i, 257. 

Metahemipinic acid, conductivity of 
(KrrpaL), A., i, 87. 
Hemipinisoimidine, amino- and bromo-, 
and their acetyl derivatives (Bis- 
TRZYCKI and Fink), A., i, 427. 
Hemp. See Agricultural Chemistry. 
Heptaldehyde (wnanthaldehyde), action 
of ethylic acetoacetate on (KNOEVEN- 
AGEL), A., i, 406. 
Heptaldoxime, N-benzylic ether (BEcK- 
MANN and GoETz), A., i, 22. 
n-Heptane, presence of, in American 
petroleum (Youne), T., 916; P., 
1898, 175. 
separation of,from American petroleum, 
and its physical constants (FRANCIS 
and Youne), T., 920; P., 1898, 176. 
critical data, vapour pressures and 
specific volumes of (Youne), T., 
675; P., 1898, 165. 
decomposition of, at high temperatures 
(WorsTALLand BurRwWELL), A.,i,101. 
n-Heptane, nitro- and dinitro-, and 
their reduction (WoRsTALL), A., i, 346. 
iso-Heptane, presence of, in American 
petroleum (Younsc), T., 916; P., 
1898, 175. 
separation of, from American petroleum 
and its physical constants (FRANCIS 
and Youne), T., 920 ; P., 1898, 176. 
action of fuming nitric acid on, and 
its trinitro-derivative (FRANCIS 
and Youne), T., 931 ; P., 1898, 177. 
cyclo-Heptanecarboxylic acid (suberanc- 
carboxylic acid), amide of (BUCHNER 
and Jacosr), A., i, 301. 
1-chloro-, 1-bromo-, 1 : 2-dibromo- 
(BucHNER and Jacost), A., i, 638. 
tribromo- (BUCHNER), A., i, 640. 
Heptanedicarboxylic acids. See 
Dipropylmalonice acid. 
iso-Propylsuccinic acid. 
Tetramethylglutaric acid. 
Heptane-aa,88,-tetracarboxylic acid, 
(nonanedioic-3 : 7- dimethyldioic acid) 
BB,-dicyano-, ethylic salt (BARTHE), 
A., i, 406. 

Heptanetetracarboxylic acid. See also 
iso-Amylidenedimalonic acid. 
Heptanonesulphonal (WALLACH 

BorscHe), A., i, 302. 
Heptatomic rings (FiscuEr), A., i, 692. 
B-cyclo-Heptatrienecarboxylic acid, and 

its salts (BUCHNER and LiNae), A., 

i, 314, 640. 
cyclo-Heptatrienecarboxylic acids, iso- 

meric (iso-phenylacetic acids, methylene- 

dihydrobenzoie acids) (BUCHNER), A., 

i, 639. 


and 
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A'-cyclo-Heptenecarboxylic acid (swber- 
enecarboxylic acid), amide of 
(BUCHNER and Jacos!), A., i, 301. 

bromo- (BucHNER), A., i. , 640. 
tetrabromo- (BUCHNER and LINGé), 
A., i, 640. 


heat on (STRASSMANN), A., i, 295. 

By-iso-Heptenonitrile, and its dibromide ; 
action of potash on (STRASSMAN), A., 
i, 295. 

Heptoic acid (?888-dimethylethylpro- 
ptonic acid), from fusion of camphoric 
acid with potash (CrossLEY and PER- 
KIN), T., 18; P., 1897, 218. 

Heptylamine (WorsTALL), A., i, 346. 

Heptylene (mcthyldiethylethylene), and 
oxidation of (SAyrzEFF), A., i, 289. 


| Hexahydrocarvenol. 
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| Hexahydrobenzanilide (cyclohexanecarb- 


oxyanilide) (SCHARVIN), A., i, 129. 
Hexahydrobenzene, constitution 
(KisNER), A., i, 180. 
See Carvanol. 


of 


| Hexahydrocumie acid, and its metallic 
iso-Heptenoic acid, cyano-; action of | 


| 


| 


Heptylenedicarboxylic acid. See Ethyl- | 


allylsuccinic acid. 

Heptylic alcohol (éricthylcarbinol), 
action of oxalic acid on (SAYTZEFF), 
A., i, 289. 

Heptylic bromide, normal and iso-, and 
their sp. gr. (FRANCIS and Youne), 
T., 921; P., 1898, 176. 

‘ Heptylideneacetoacetic acid, ethylic salt 
(KNOEVENAGEL), A., i, 406. 

Heptylmalonic acid, electrolytic dissocia- 
tion of (SmirH), A., ii, 285. 

Hesperitin, formula of, aud its hexacetyl, 
tetrazobenzene,  diacetyltetrazobenz- 
ene, sodium, potassium, sodium 
acetate and potassium acetate deriva- 
tives (PERKIN), T., 1031; P., 1898, 
185. 

Heteroalbumose. See Albumose. 

Heterofibrinose, formula of (SCHMIEDE- 
BERG), A., i, 342. 

Heteroxanthine (7-methylxanthine), 
amount of, in urine (Kriicmr and 
SALoMON), A., i, 699. 

formation of, from 2-chloro-6-amino- 
7-methylpurine (FIscHER), A., 
i, 280. 

synthesis of (FiscHER), A., i, 97. 

hydrochloride of (FiscHER), A., i, 97. 

Heulandite, containing barium from 
Sardinia (Lovisato), A., ii, 609. 

vapour pressures of, partially dehy- 
drated (TAMMANN), A., ii, 208. 

Hexabutyldiarsonium mercuriodide, 
iodide and platinochloride (PARTHEIL 
and Amort), A., i, 352. 

Hexacetylhesperitin (PERKIN), T., 1034; 
P., 1898, 185. 

cyclo-Hexadiene (dihydrobenzene), 
its chloro-derivative (FoRTEY), 


and 
Tm 
cas 


936, 948; P., 1898, 103. 

2 :4-Hexadi-inenediol- 1: 6, and diacetin 
derivative, and dimethylic ether of 
(LEsPIEAU), A., i, 116, 117. 


and methylic salts (MARKOWNIKOFF), 
A., i, 301. 


Hexahydrophthalide . (EINHORN and 
BRANTL), A., i, 407, 
Hexahydropropiophenone (cyclohexyl 


ethyl ketone), and its oxime (SCHARVIN), 
A., i, 129. 
Hexahydroterephthalic acid. See cyclo- 
Hexane-1 ; 4-dicarboxylic acid. 
Hexahydrotoluic acid (2-methylcyclo- 
hexanecarboxylic acid), w-chloro- 
(ErnHORN and BRANTL), A., i, 407. 
Hexamethyliriaminobenzene, and _ its 
methiodide (PINNOW and WEGNER), 
A., i, 185. 
Hexamethyl/r‘aminotriphenylmethane 
(crystal-violet), from action of sesqui- 
hydrochloride of hydrogen cyanide 
on dimethylaniline (GATTERMANN 
and SCHNITZSPAHN), A., i, 547. 
action of methylic iodide on (RosEN- 
STIEHL), A., i, 33. 
Hexamethyldiarsonium mercuriodide, 
iodide, mercurochloride, and platino- 
chloride (PARTHEIL and AmortT), A., 
i, 351. 
Hexamethylene. See cyclo-Hexane. 
Hexamethylentetramine, velocity con- 
stant of action of allylic bromide on 
(MENSCHUTKIN), A., i, 408. 
constitution of (CoHN), A., i, 170, 
Hexamethylenic diethylic ether (van 
EVEREN and Noyss), A., i, 60. 
n-Hexane, presence of, in American petr- 
oleum (Youne),T., 910; P., 1898,175. 
specific gravities and boiling points of 
mixtures of benzene with (JAcKSON 
and Young), T., 922; P., 1898, 176. 
solubility of, in methylic alcohol 
(RorHMuUND), A., ii, 504. 
decomposition of, by heat (HABER and 
OECHELHAUSER), A., i, 217. ; 
action of nitric acid on ; nitro- and di- 
nitro-derivatives of (WoRSTALL), A., 
i, 346. 
iso-Hexane, presence of, in American 
petroleum (Youne), T., 909; P., 
1898, 175. 
action of fuming nitric acid on, and 
its ¢rinitro-derivative (FRANCIS and 
Youne), T., 929; P., 1898, 177. 
Hexane (diisopropyl-2 : 3-dimethylbu- 
tane) in light petroleum from 
. Baku (AscHAN), A., i, 545. 
2:3-dibromo- and 1:2:3: 4-tetra- 
bromo- (WHEELER), A., i, 221. 
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cyclo-Hexane (hexamethylene), presence 
of, in American petroleum (Youne), 
T.. 915; P., 1898, 175. 
from Galician petroleum (ForTEy), T., 
932, 937 ; P., 1898, 103. 
amino-, benzoy] derivative of (ScHAR- 


vin), A., i, 129. 
bromo-, dibromo-, tetrabromo-, di- 
chloro-, ¢richloro- and tetrachloro- ; 


and conversion of chlorocyc/ohexane 

into tetrahydrobenzene (FoRTEY), 
T., 936, 940, 948; P., 1898, 103. 

cyclo-Hexanecarboxyanilide (hexahydro- 
benzanilide) (SoHARVIN), A., i, 129. 

Hexanedicarboxylic acids. See 
iso-Butylsuccinic acid. 

Dimethyladipic acid 
aaa,-Trimethylglutaric acid. 

trans- and _ cis-cyclo-Hexane-l : 4-di- 
carboxylic acids (hexahydroterephthal- 
ic acid), electrolytic dissociation of 
(SmitTH), A., ii, 285. 

cyclo-Hexanedione, ultra-violet absorption 
spectrum of (HARTLEY and Dossrz), 
T., 604; P., 1898, 41. 

Hexanetetracarboxylic acids. See a-iso- 
Propylpropane-aaa,B-tetracarboxylic 
acid. 

Hexanetricarboxylic acids. See 
iso-Butylethanetricarboxylic acid. 

Hexapropyldiarsonium mercuriodide, 
iodide, mercurochloride, and platino- 
chloride (PARTHEIL and AMort), A., 
i, 351, 352. 

cyclo-Hexene (telrahydrobenzene) 
(Forrey), T’., 941 ; P., 1898, 103. 

A? cyclo-Hexene-1 : 2-dicarboxylic acid 
"“(tetrahydrophthalic acid),  electro- 
lytic dissociation of (Smirn), A., 
ii, 285. 

A'.cyclo-Hexene-1 :4-dicarboxylic acid 
(tetrahydroterephthalic acid), electro- 
lytic dissociation of (SmirH) A.,ii, 285. 

5-Hexenoic acid, 7~-bromo-, from decom- 
position of  -yd-dibromethylglutaric 
acid (FicHTER and EecErr), A., i, 631. 

Hexethylbenzene, preparation of (JAN- 
NASCH and BarTEts), A., i, 565. 

Hexethyldiarsonium mercuriodide, 
iodide, chloride, mercurochloride and 
platinochloride (PARTHEIL and 
Amort), A., i, 351. 

Hexinene (2:3-dimethyl-1:3-butadiene), 
action of bromine on (WHEELER), 
A., i, 221. 

A’.5.cyclo-Hexinene-1:2-dicarboxylic 
acid (dihydrophthalic acid), electrolytic 
dissociation of (SMITH), A., ii, 285. 

Hexoic acid (caproic acid), obtained 


from the wood of Goupia tomentosa 
(Dunstan and Henry), T., 
P., 1898, 44. 


226; 
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| Hexoic acid (caproic acid), amino-. See 
Leucine. 
amino-, of unknown constitution 


(WipERA), A., i, 686. 

iso-Hexoic acid (isobutylacetic acid), its 
bromo-derivative aud the ethylic sait 
of the latter (BENTLEY and PERKIN), 
T., 48, 49; P., 1897, 219. 

Hexoic acid (methylisopropylacetic 
acid, aBB-trimethylpropionic acid), 
from fusion of camphoric acid with 
potash (CrossLEY and PERKIN),. T., 
16; P., 1897, 218. 

Hexone bases, the isolation of (KossEL), 
A., i, 715 (KossEL and KutscHEr), 
A., i, 718 

Hexones, formation of, from protones 
(KossEL and MATHEWs), A., i, 612. 

Hexoses, action of hydrogen peroxide on 
(Cross, BEVAN and Smiru), T., 465, 
467; P., 1898, 116. 

Hexisopropyldiarsonium mercuriodide, 
iodide, mercurochloride and platino: 
chloride (PARTHEIL and Amorrt), A., 
i, 352. 

Hexylamine, een 4 platinochloride of 
(WorsTALL), A., i, 346 

Hexylenedicarboxylic acids. See Methyl- 
ethylitaconic acid. 

Hexylenic glycol (8-methylpentylenic 
ay-glycol) from reduction of propional- 
dol and its oxime (THALBERG), A 
i, 550. 

Hexylenic glycol (methylisopropylethiyl- 
enic glycol), not formed in the con- 
densation of acetaldehyde witk iso- 
butaldehyde (LILIENFELD and Tauss), 
A., i, 509. 

Hexylenic NG CPn nitro-, 

*CPré*(CH,*0H)., 
from condensation of nitroisobutane 
with formaldehyde {SHAw), A., i, 508. 

Hexylenic glycol, primary- -secondary -B-, 
from condensation of acetaldehyde and 
pi (LILIENFELD and 
Tauss), A., i, 509. 

cyclo-Hexyl ethyl ketone (icxahydro- 
propiophenone), (SCHARVIN), A., i, 129. 

Hexylic alcohol (methylisobut, ylearbinol), 
nitro- and a-nitro- (HENRY), A., i, 5. 

Hexylic alcohols, regularities in the boil- 
ing points of (MENSCHUTKIN), A 
i, 116. 

Hippuric acid (benzamidoacetic acid), 
effect of diet on the formation of 
(Weiss), A., ii, 618. 

Histidine, separation of, from arginine 
and lysine, and formation from 
clupeine and sturine (KossEx), A., 
i, 715. 

Histon in urine, cause of (SCHULZ), 


A., i, 719. 
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Histon, detection of, in urine (JOLLEs), 
A., i, 611. 


8-Homochelidonine, presence of, in stem | 


and leaves of Macleya cordata, its 


properties and salts (HOPFGARTNER), | 


A., i, 607. 


Homoflemingin (PERKIN), T., 664; P., | 


1898, 162. 


Homoitaconic acid, identity of, with | 


cyclobutane-1 : 3-dicarboxylic 
(PERKIN and HaworrsH), T., 337; 
P., 1898, 45. 
Homophthalic acid. 
phenylacetic acid. 
Homopiperonal. See Protocatechuic 
aldehyde ethylenic ether. 
Homoscopolamine (phenylglycolylscopo- 
leine), and its aurochloride (LUBOLDT), 
A., i, 499. 
Homovitexin, and its acetyl derivative ; 
decomposition products and dyeing 


See o-Carboxy- 


acid | 


properties of (PERKIN), T., 1029; P., | 


1898, 184. 
Hop resin, a- 
from (BARTH and LINTNER), 
i, 678. 
Hops, oil of, the constituents of (BARTH 
and LintNER), A., i, 678. 
estimation of resin in (BRIANT and 
MeEAcHAM), A., ii, 318. 
Hornblende from California (TURNER), 
A., ii, 610. 
from Mitlechtern (Kraatz-Koscu- 
LAU), A., ii, 170. 
from Piedmont (Hory), A., ii, 234. 


Bis 


Horse-bean. See Agricultural Chem- | 


istry. 
Horse-flesh, detection of, in sausages 
(BREMER), A., ii, 320. 
Hiibl’s iodine process (Wu1Js), 
ii, 491. 
Humic acid, estimation of, in peaty 
soils (TACKE), A., ii, 103. 
Humus, natural and artificial, compo- 
sition of, and ash (SNYDER), A., 
ii, 449. 
action of silent electric discharge on, 
in presence of nitrogen (BERTHE- 
Lot), A., i, 554 
fermentative properties and artificial 
preparation of (ADENEY), A., ii, 86. 
influence of, on phosphatic manure 
(Sroxiasa), A., ii, 182. 


A. 


and §-hop-bitter acids | 
| Hydrazotsoamylbenzene, 


SUBJECTS. 851 


Hydrastinine, conversion of, into hydro- 
hydrastinine, by electrolysis (BANDOW 
and WOLFFENSTEIN), A., i, 702. 

Hydrazine and its. hydrochloride, be- 


haviour of, towards mercury 
acetamide (Forster), T., 788; P., 
1898, 189. 


hydrochloride, action of hypochlorites 
on (OESCHNER DECONINCK), A.,i, 566. 
phosphates, phosphites and hypophos- 
phite (SABANKEFF), A., ii, 578. 
estimation of (HoFMANN and Kis- 
PERT), A., ii, 255. 
Hydrazine-dyes, fixing of, on cotton 
(Vienon), A., i, 136. 
Hydrazinoacetic acid, preparation of, 
and the action of phenylthiocarbamate 
and potash on; ethylic salt, hydro- 
chloride of, and the action of potas- 
sium cyanate on (TRAUBE and HorFFa), 
A., i, 235. 
Hydrazino-p-phenoxyacetic acid, tetr- 
azine dye obtained from (Howarp), 
A., i, 29. 
dinitro- and 
trinitro- (MICHAELIS and ILMER), 
A., i, 150. 
Hydrazobenzene (s-diphenylhydrazine), 
formation of (LGB), A., i, 14. 
behaviour of, towards mercury acet- 


amide (ForsTER), T., 793; P., 
1898, 189. 
hexabromo- (VON PECHMANN and 


Nop), A., i, 311. 

Hydrazoisobutylbenzene, 
trinitro- (MICHAELIS and ILMER), 
A., i, 150. 

m-Hydrazodimethylaniline, hydro- 
chloride, sulphate, oxalate (NOELTING 
and FourNEAUX), A., i, 189. 

Hydrazoisopropylbenzene, dinitro- 
and trinitro- (MICHAELIS and ILMER), 
A., i, 149. 


dinitro- and 


| Hydrazoximes, oxidation of (Powzio), 


Hydantoic acid (carbamidoacetic acid), | 
amino-, ethylic salt, and benzylidene | 


derivative of (TRAUBE and Horr), 
A., i, 235. 
Hydantoin (glycolylcarbamide), amino-, 


hydrochloride of (TRAUBEand Horra), | 


A., i, 236. 


Hydrastine, action of calcium phosphate | 


on (NorTON and Newman), A., i, 708. 


A., i, 386 
Hydrobenzamide, thermochemical data 
of (DELEPINE), A., ii, 368. 
2 : 5-hexachloro- (GNEHM andScHuLz), 


A., i, 312. 
Hydrobilirubin, composition of, and 
non-identity of, with  urobilin 


(Hopkins and Garrop), A., i, 389. 
Hydrocarbon C,)H,,, from cannabinol 
(Woop, Spivey, and EASTERFIELD), 
P., 1898, 66. 

C1 Ho, formed by reduction of canna- 
binol (Woop, SprvEy, and EastER- 
FIELD), P., 1898, 66. 

Co,Hgg (?), from cholic acid (PREGL), 
A., i, 708. 

C.,H., (GoLDSCHMIEDT and KNoPFER), 
A., i, 32 


852 


Hydrocarbons of high molecular weight, 
decomposition of, by heat (ENGLER), 
A., i, 165. 

polymerisation of (ENGLER), A., i, 2. 
unsaturated, formation of (WALTHER), 

A., i, 321. 

Hydrocarbons. 

Acetylene. 

Allylene. 

Atronylene. 

Benzene. 

Benzyl-y-cumene. 

B-Butenylbenzene. 

Butylenes. 

Cadinene. 

Carvestrene. 

Cedrene. 

Cymene. 

Dicamphene hydride. 

Dihydrobenzene. 

Dihydronaphthacene. 

Dihydro-m-xylene. 

2:3-Dimethyl-1 : 3-butadiene. 

1:2: 4-Dimethylethylbenzene. 

Dimethy leyclopentane. 

Ethane. 

Ethylene. 

Ethylhexamethylene. 

Euterpene. 

Fenchelene. 

Fenchene. 

Galipene. 

Heptane and iso: Heptane. 

Heptylene. 

cyclo- Hexadiene. 

Hexane and iso-Hexane. 

cyclo-Hexane. 

cyclo-Hexene. 

Hexethylbenzene. 

Metastyrene. 

Methane. 

Methylcyclohexane. 

p-Methyloctylbenzene 

Methylcyclopentane. 

Myrcene. 

Naphthacene. 

Naphthalene. 

Nonane. 

Octane. 

Pentane and iso-Pentane. 

cyclo-Pentane. 

Phellandrene. 

Phenyl-p-isopropylpheny] methane. 

Pinene. 

Propylene. 

Sitostene. 

Styrene. 

Tetrahydrobenzene. 

Tetraphenylethylene. 

Toluene. 

Tolylmethylanthracene. 

Trimethylene. 


See also :— 
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Hydrocarbons. See also :— 
Trimethylethylene. 
Trimethylvinylbenzenes. 
Triphenylmethane. 

Hydrocellulose, formation of furfural- 

dehyde from (VieNnon), A., i, 620. 
nitration of, and the nitro-compound 
produced (Vienon), A., i, 619. 
Hydrochloric acid. See under Chlorine. 
Hydrocinchonine (cinchotine), nomen- 
clature of (SKRAUP), A., i, 497. 
its salts and acetyl derivatives ; 
separation of, from  cinchonine 
(Hesse), A., i, 388. 

Hydrocinchoninesulphonic acid (HEssE), 
A., i, 389. 

Hydrocinnamaldehyde, and its di- 
methylacetal (FiscHER and HoFFaA), 
A., i, 660. 

Hydrocinnamide (DELEPINE), A., i, 415. 

Hydrocerulignone, and its bromo- and 
dibromo-derivatives (LIEBERMANN and 
CyBUISKI), A., i, 379. 

Hydrocotarnine, electrolytic preparation 

of (BANDOW and WOLFFENSTEIN), 
A., i, 702. 

condensations of, with opianic acid, 
m-nitrobenzaldehyde, _salicylalde- 
hyde, benzaldehyde, cinnamalde- 
hyde and piperonal (KERSTEN), 
A., i, 702. 

Hydrocotoin, and its benzoyl and acetyl 
derivatives (PoLLAK), A., i, 304. 

Hydrodiphthalolactonic acid (GRAEBE 
and Trimpy), A., i, 319. 

Hydrofluoric and Hydrofluosilicic 
acids. See under Fluorine. 

Hydrogen gas in minerals and rocks 

(Ramsay and Travers), A., ii, 
383 ; (TILDEN), A., ii, 383. 

atomic weight and molecular volume 
of (BERTHELOT), A., ii, 502. 

nascent (TOMMASI and BANCROFT), 
A., ii, 69. 

apparatus for electrolytic preparation 
of (MacrupDER), A., ii, 68 

refraction of (RAMSAY and TRAVERS), 
A., ii, 273, 

conductivity of, after exposure to 
Réntgen rays (RUTHERFORD), A., 
ii, 113 

boiling point and density of liquid 
(Dewar), T., 584; P., 1898, 146. 

liquefaction of (DEwaAr), T., 528 ; P., 
1898, 129. 

viscosity of (RAYLEIGH), A., ii, 284. 

absorption of, by palladium at high 
temperatures (DEWAR), P., 1897, 
192. 

occlusion of, by platinum black and 
ew (Moxp, Ramsay and 
HHIELDS), A., ii, 599, 600. 
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Hydrogen, solubility of, in water (BoHR), | 


A., ii, 21 

action of, on sulphuric acid (BER- 
THELOT), A., ii, 160. 

effect of light on the combination of, 
with bromine(KAsTLE and BEATTY), 
A., ii, 214. 
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Hydrotheobromuric acid, its properties, 
salts, and decomposition products 
(FiscHER and FRANK), A., i, 158. 

Hydrotropidine (tropan), constitution of 
(WILLSTATTER), A., i, 161. 


| o-Hydroxyacetophenone, and its sodium 


combination of, with oxygen under the | 


influence of the silent discharge 
(MrxTeEr), A., ii, 202. 
influence of hygroscopic substances on 


the combination, of oxygen with | 


(BERTHELOT), A., ii, 113. 
rate of oxidation of, by potassium 
permanganate and silver nitrate or 


| Hydroxyallylthiocarbamide 


and 5-bromo-derivatives (FEUERSTEIN 
and VON KosTaNnEckKI), A., i, 371. 
Hydroxy-acid, C,H,,0, from oxidation of 
octoglycol isobutyrate (BRAUCHBAR 
and Koun), A., 1, 354. 
CyoH,g03, from pulegenolide (WAL- 
LACH), A., i, 484. 
(KJELLIN 


and KUYLENSTJERNA), A., i, 67. 


| o- and p-Hydroxyanilinobutyric, Hy- 


oxide (MEYER and Saam), A., 
ii, 19. 
Hydrogen, arsenide. See under Arsenic. | 
chloride. See under Chlorine. 
cyanide. See under Cyanogen. 
fluoride. See under Fluorine. 


peroxide, action of acetic anhydride 
on (NEF), A., i, 110. 


droxyanilino‘sobutyric, and Hydroxy- 
anilinopropionic acids, ethylic salts of 
(BisoHorF), A., i, 188, 184. 

a-Hydroxybehenic acid, and its ethylic 
salt (FiLETI), A., i, 237 


p-Hydroxybenzaldehyde, preparation of, 


Hydrogen phosphide (phosphine), critical | 
temperature and pressure of (LEDUC | 


and SAcERDOTE), A., ii, 20. 
estimation of, in acetylene (HEMPEL 
and Kant), A.,ii, 410. 
Hy en sulphide, preparation of pure 
(MiIcHLER), A., ii, 290 
critical temperature and pressure of 
(Lepvc and SacEerporTE), A., ii, 20. 
density of (LEpUo), A., ii, 108. 
equilibrium in the reaction of silver 
phosphates and (Corson), A., ii, 507. 
velocity of reaction of, with phosphates 
(Cotson), A., ii, 505. 
action of, on copper salts (CoPPock), 
A., ii, 221. 
action of, on mercury in presence of 
oxygen (BERTHELOT), A., ii, 163. 
Hydrogen, estimation of (DoBBIz and 
LAUDER), A., ii, 484; (NovEs and 
SHEPHERD), A., ii, 542. 

Hy m-ions, inversion of cane sugar 
by (SmirTH), A., ii, 155. 
Hydroglauconic acid, and its salts 

(DoEBNER), A., i, 384. 
Hydrohydrastinine, electrolytic prepara- 
tion of (BANDOw and WOLFFENSTEIN), 
A., i, 702. 
Hydrolysis. See Affinity, chemical. 
Hydrometers. See Areometer. 


By- and a8-Hydromuconic acids, electro- | 


lytic dissociation of (SmirH), A., 
ii, 285. 

Hydro-8-naphthaglauconic acid (Dors- 
NER), A., i, 385. 


Hydroisoquinoline, heat of formation of | 


(DELEPINE), A., ii, 501. 
Hydrotetrazones, behaviour of, towards 
acyl chlorides (MinuNN1), A., i, 192. 
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and its nitro-derivative (WALTHER 
and BRETSCHNEIDER), A., i, 581. 
action of alcoholic hydrogen chloride 
on (FiscHER and GIEBE), A., 
i, 163. 
p-Hydroxybenzaldehyde, 3-chloro-(PERA- 
TONER and ORTOLEVA), A., i, 643. 
diiodo-, and its anilide, p-toluidide, 
p-nitranilide, oxime, and phenyl- 
hydrazone (SEIDEL), A., i, 368. 
nitro- (WALTHER and Kavuscn), A., 
i, 26. 
p-Hydroxy benzeneazobenzaldehyde 
(WALTHER and Kavuscn), A., i, 26. 
p-Hydroxybenzenesulphonamide 
(SCHREINEMAKERS), A., i, 321. 
oe enenene acid. See Salicylic 
acid. 
m-Hydroxybenzoic acid, ¢ribromo-, 
action of hydriodic acid on (Hur- 
ziG), A., i, 516. 
6-chloro- (PERATONER and Con- 
DORELLI), A., i, 642. 
p-Hydroxybenzoic acid, obtained by 
fusion of podophylloresin with potash 
(DunsTAN and Henry), T., 222. 
Hydroxybenzoic acids, action of silent 
electric discharge on, in presence of 
nitrogen (BERTHELOT), A., i, 559. 
solubility of, in water, benzene, 
acetone, and ether (WALKER and 
Woop), T., 622; P., 1898, 158. 
etherification of (KELLAs), 
i, 86. 
Hydroxybenzophenone, nitro- (ULLMANN 
and MALLETT), A., i, 594 
lee tre Dal pea 5 ese and its 
acetyl an 5-bromo-derivatives 
(FEUERSTEIN and VON KosTANECKI), 
A., i, 371. 
60 


A., 
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2’-Hydroxybenzylidenéacetophenone 
and its 5’-bromo-derivative (FEUER- 
STEIN and von KosTANECKI), A., 
i, 371. 

o-Hydroxybenzylideneaminoanilidoeth- 
oxytetrahydronaphthalene (JAcoBsoN 
and TURNBULL), A., i, 441. 

o-Hydroxybenzylidene-p-aminobenzyl 
idenephenylhydrazone (WALTHER and 
Kavson), A., i, 25. 

o-Hydroxybenzylideneaminoformic acid 
and its barium salt (CEBRIAN), A., 
i, 583. 

o-Hydroxybenzylideneaminoguanidine 
acetate (WEDEKIND), A., i, 453. 

o- and p-Hydroxybenzylidenecatechol- 
carbohydrazides (EINHORN and LIN- 
DENBERG), A., i, 410. 

o-Hydroxybenzylidenehydrazinoacetic 
acid, action of sulphuric acid on 
(TRAUBE and HorFa), A., i, 235. 

o-, m-, and p-Hydroxybenzylidene- 
indanediones, and their acetyl deriva- 
tives (von KosTANECKI and Lacz- 
KOwSKI), A., i, 32. 

2’-, 3’-, and 4’-Hydroxybenzylidene- 
indanones, 2-bromo-derivatives of 
(Kiopski and von KosTANEcKI), A., 
i, 372. 

2-Hydroxybenzylidenemethy]! p-tolyl 
ketone, 5-bromo- (FEUERSTEIN and 
von KosTANnEck1), A., i, 370. 

2-Hydroxybenzylidenepiperonalacetone, 
and its acetyl derivative (von Kos: 
TANECKI and Maron), A., i, 373. 

6-Hydroxy-5-benzyl-4-methyl-A*’®-dihy- 
dropyridone, 3-cyano- (benzylcyano- 
methylglutaconimide), cuprammonium 
derivative of (GUARESCHI), A., i, 205. 

o-Hydroxybenzylsulphonamide, nitro-, 
and its potassium and silver deriva- 
tives (MARCKWALD and FRAHNB), A., 
i, 666. 

o-Hydroxybenzylsulphonic acid, and 
nitro-derivatives and their salts 
(MARCKWALD and FRAHNE), A., i, 666. 

Hydroxybisdiketohydrindene (GABRIEL 
and LEuPoLp), A., i, 481. 

Hydroxybromindone, condensation of, 
with ethylic malonate (LIEBERMANN), 
A., i, 682. 

y-Hydroxy-a-isobutylvaleric acid. See 
under Hydroxynonoic acids. 

a-Hydroxybutyric acid, reaction of, with 
amines (BIscHOFF), A., i, 73. 
8-Hydroxybutyric acid, physiological 
action of (STERNBERG), A., ii, 620. 
a-Hydroxyisobutyric acid (acetonic acid), 
from isobutyric acid (HUTZLER and 
MEYER), A., i, 63. 
reaction of, with amines (BIsOHOFF), 
A., i, 73. 
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a- and §-Hydroxycamphoronic acids 
electrolytic dissociation of (SMITH), 
A., ii, 285. ~- 


a en a acid. See 
Camphorsulphonic acid. 
Hydroxycarbamic acid (carbohydrox- 


amic acid) (HANTZSCH and SAUER), 
A., i, 172. 

Hydroxycarbamide, action of nitrous acid 
on (HAanrTzscH and SAUER), A., i, 172. 

Hydroxycarbofenchonone oxime (WAL- 
LACH), A., i, 487. 

ee acid. See Meconic 
acid, 

p-Hydroxychloracetophenone, prepara- 
tion of (KUNCKELL and JOHANNSSEN), 
A., i, 254. 

ee acids. See Coumaric 
acids, 

2-Hydroxycoumarazine, its acetyl de- 
rivative and ethylic ether (CEBRIAN), 
A., i, 588. 

p-Hydroxy-)-cumylaniline, dibromo- 
(AUWERS and SHELDON), A., i, 647. 

p-Hydroxy-y-cumylic ethylic ether, di- 
bromo-, and its acetyl derivative 
(AuwgEkrs and SHELDON), A., i, 647. 

o-Hydroxydiazobenzylsulphonic acid, 
(MARCKWALD and FRAHNE), A., i, 666. 

2-Hydroxydibenzylideneacetone, and 
its acetyl derivative (VON KosTANECKI 
and Maroy), A., i, 373. 

Be asee ig teohae ag ger acid (BENT- 
LEY and PERKIN), T., 66. 

4-Hydroxy-2 : 6-diethoxyphenylearb- 
amide (WEIDEL and PoLuaAk), A., 
i, 15, 17. 

Hydroxydiethylamine, and its salts 
(Knorr and Scuminrt), A., i, 399. 

a gsm pe ms ager eae ge silver 
and gold chloride salts of (KJELLIN 
and KUYLENSTJERNA), A., i, 67. 

5- Hydroxy -2- dimethoxymethylphenyl- 
in gay OE ed acid (DuN- 
STAN and Henry), T., 223; P., 
1898, 42. 

6-Hydroxy-4 :-5-dimethly-A*”>-dihydro- 
pyridine, 3-cyano-(methyleyanomethyl- 
glutaconimide), cuprammonium salt of 
(GuARESCHI), A, i, 205. 

6-Hydroxy-1:3-dimethyl-4-ethyl-a*’®.di- 
hydropyridone, 3-cyano- (methyl- 
cyanethylglutaconmethylimide) (Sas- 
BATINI), A., i, 273. 

3-H xy-y-dimethylhexolactone 
(PERKIN), T., 846. 

1-Hydroxy-2: cen gps gs fmt 
aK acid, oxime of (DoEBNER), 

., i, 359. 

4-Hydroxy-2 : 6-dimethylpyridine, 3- 
amino-, and 38-nitro- (HALL and 
Couuiz£), T., 238; P., 1898, 51. 
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2’-Hydroxy-4’: (t)-dimethylquinoline (2’- 
hydroxymethyllepidine), amino- (BEST- 
HORN and Byvanok), A., i, 450. 

s-Hydroxydimethylthiocarbamide, mer- 
curichloride aurochloride and silver 
salt: action of ethylic iodide on 
(KJELLIN and KUYLENSTJERNA), A., 
i, 67. 

Hydroxydiphenylacetic acid. See Ben- 
zilic acid. 

m- and Pg Ne emt oan 
acids and their salts, acetates and ben- 
zoates (PruTTI and Picco zt), A., i, 527, 
528, 664. 

p-Hydroxydiphenylphthalamic anhy- 
dride (Prutt1 and Picconi), A., 
i, 527. 

Hydroxydiphenylpropionic acid (VAN 
DE VELDE), A., i, 671. 

5-p-Hydroxydiphenyltetrazole (WEDE- 


KIND), A., i, 454. 

hee i ery (KJEL- 
LIN and UYLENSTJERNA), A., 
i, 67. 


Hydroxyethylearbamic anhydride, and 
the action of aniline on (GABRIEL 
and EscHENBACB), A., i, 62. 

Hydroxyethylidene, ¢richloro- (NEzF), 
A., i, 109. 

Hydroxyethylmorpholine (KnorR), A., 
i, 602. 


2-Hydroxyethyl-1-propylpiperidine 
(1-propylpipecolylalkine) and its salts 
(LADENBURG, MEISSNER, and THEO- 
DOR), A., i, 688. 
2-Hydroxyethyl-1-csopropylpiperidine 
(1-isopropylpipecolylalkine) and _ its 
salts (LADENBURG, MEISSNER, and 
THEODOR), A., i, 688. 
Hydroxyethylthiocarbamide (KsELLIN 
and KUYLENSTJERNA), A., i, 66. 
Hydroxyethylurethane ethylic ether. 
See Diethylcarbethoxyhydroxylamine. 
Hydroxyfenchenic acid (WALLACH), A., 
i, 488. 
8-Hydroxyflavone, and its acetyl deri- 
vative (EMILEWIcz and von KosTAn- 
ECKI), A., i, 369. 
p-Hydroxyformazylbenzene, p-nitro-, 
(WEDEKIND), A., i, 337. 
1-Hydroxycycloheptane-1-carboxylic 
acid (hydroxysuberanecarboxylic, suber- 


Jacost), A., i, 301. 
Hydroxyheptanedicarboxylic acid. See 
8-Hydroxytetramethylglutaric acid. 
Hydroxyhexahydrobenzoic acids, sodium 
salts, molecular volumes of (TRAUBE), 
A., i, 526. 
w-Hydroxyhexahydro-o-toluic acid and 
its methylic and ethylic salts 
(EINHORN and Brant1), A., i, 488. 
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Hydroxycyclohexane (hydroxyhexa- 
methylene), chloro- (FoRTEY), T., 948 ; 
P., 1898, 103.  ~ 

Hydroxycyclohexanecarboxylic acid, 
sodium salt, molecular volume of 
(TRAUBE), A., i, 526. 

Hydroxyhexoic acid, C,H,,0;, from 
oxidation of the aldol, ¢ 1209 
obtained by the condensation of 
acetaldehyde with  isobutaldehyde 
(LILIENFELD and Tauvss), A., i, 509. 

Hydroxyhexoic acid (8-hydroxy-a- 
methylvaleric acid) from oxidation of 
propionaldol, and its barium salt 
(THALBERG), A., i, 550. 

Hydroxyionolactone (TIEMANN), A., 
i, 375. 

Hydroxyketo- R-pentinene. 
Pentene-1 : 3-dione. 

Hydroxyketopimelic acid, ethylic salt ; 
action of hydriodic acid on (Wis- 
LICENUS, GOLDSTEIN and Miwnzzs- 
HEIMER), A., i, 358. 

Hydroxylactone from o -¢richloracetyl- 
phenyldichloracetic acid, acetyl deri- 
vative (ZINCKE and Eaty), A., i, 440. 

Hydroxy-lactone, C,)H),0;,conversion of 
into pulegenolide( WALLACH),A. »i1, 484, 

Hydroxylamine, action of ethylic form- 

ate on (ScHROETER), A., i, 624. 

action of hypochlorites on (OECHSNER 
DE ConINnck), A.,i, 566. 

action of methylic and ethylic iodides 
on (HANTzsoH and HILLAND), A., 
i, 623. 

behaviour of, towards mercury 
acetamide (ForsTER), T., 783; P., 
1898, 169. 

action of nitrous acid on (HANTZSCH 
and SAvER), A., i, 172. 

behaviour of derivatives of, towards 
nitrosobenzene (BAMBERGER and 
RENAULD), A., i, 20. 

behaviour of derivatives of, towards 
phenylearbimide (BECKMANN), A., 
1, 22 

inorganic compounds of (HoFMANN 
and KoHLscHUTTER), A., ii, 380. 

estimation of (Forster), T., 785; 
(Hormann and Kispert), A., 
ii, 255. 


See cyclo- 


| Hydroxylamine hydrochloride, behaviour 
ylglycollic acid) salts of (BUCHNER and | 


of, towards mercury acetamide 
(ForsTER), T., 784; P., 1898, 169. 
a eo action of (Broprz), 
., li, 395. 
dithionate (SABANKEFF), A., ii, 578. 
Hydroxylamine, nitro-. See Hydroxyl- 
amic acid. 
nitroso-, conversion of, into hypo- 
nitrous acid (HANTzscH), .. 
ii, 22. 
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1-Hydroxylamino-2 : 4 : 6-tvibromobenz- 
ene (VON PECHMANN and NOo.p), 
A., i, 310. 
Hydroxylaminocampholactone (ScHRyY- 
ver), T., 563; P., 1898, 98. 
Hydroxylaminocarvoxime, and 
picrate (HARRIES), A., i, 568. 
2-Hydroxylamino-m-xylene (von PECH- 
MANN and No xp), A., i, 310. 
Hydroxylepidine. See 2’-Hydroxy-4’- 
methylquinoline. 
2-Hydroxylepidinic acid. See 2-Hy- 
droxy-4-methylpyridine-3 : 5-dicarb- 
oxylic acid. 
Hydroxylutidine. See 4-Hydroxy-2 : 6- 
dimethylpyridine. 
Hydroxymeroquinenine (GRIMAUX), A., 
i, 454 
6-Hydroxymesitylene, 2 : 4-diamino-, 
hydrochloride of (WEIDEL and WEN- 
ZEL), A., i, 580. 
4’-Hydroxy-3’-methoxybenzylidene- 
indanone, 2-bromo-, and its acetyl 
derivative (KLoBsKI and von Kos- 
TANECKI), A., i, 372. 
Hydroxymethylallylthiocarbamide 
(KsJELLIN and KUYLENSTJERNA), A., 
i, 67. 
Hydroxymethylbenzenesulphonic acid, 
and its salts (List and Srern), A., 
i, 585. 
2-Hydroxy-5-methylbenzylidene-aceto- 
phenone and -diacetophenone, and 
acetyl and sodium derivatives of the 
former (FEUERSTEIN and von Kos- 
TANECKI), A., i, 370. 
a,-Hydroxy-a,-methyl-a-isobutylglutaric 
acid, and its silver and ethylic salts 
and lactone (BENTLEY and PERKIN), 
T., 55; P., 1897, 219. 
2-Hydroxymethylcoumarazine, and its 
barium, acetyl, benzoyl, and nitro- 
derivatives, and benzylic and ethylic 
ethers (CEBRIAN), A., i, 582. 
6-Hydroxy-4-methy1-A’, °-dihydropyri- 
done (methyl glutaconimide), 3-cyano- 
cuprammonium derivative of 
(GUARESCHI), A., i, 205. 
3: 5-dicyano- (dicyano-y-methylgluta- 
conimide (GRANDE and QUENDA), 
A., i, 272. 
6-Hydroxy-5-methyl-4-ethyl-A* °-di- 
hydropyridone, 3-cyano- (methylcyan- 
ethylglutaconimide), and its salts 
(SABBATINI), A., 1, 273. 
6-Hydroxy-4-methy]-5-ethyl-A* °-di- 
he 5 Sm 3-cyano- (ethylcyano- 
methylglutaconimide), cuprammonium 
derivative of (GUARESCHI), A., i, 205. 
2 (or 4)-Hydroxy-4’-methyl-3’-ethyl- 
quinoline, and its 2’-chloro-derivative 
(Byvancx), A., i, 690. 


its 
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2’-Hydroxy-4’-methy]-3’-ethylquinoline 
2- (or 4) amino-, and its salts 
(Byvanok), A., i, 689. 

Hydroxymethylethylthiocarbamide 
(KJELLIN and KuUYLENSTJERNA), A., 
i, 67. 

1-Hydroxymethylcyclohexane-2-carb- 
oxylic acid (exo-hydroxyhexahydro-o- 
toluic acid), and its methylic and 
ethylic salts (EINHORN and BRANTL), 
A., i, 407. 

2’-Hydroxymethyllepidine. See 2’-Hydr- 
oxy-4 : (?)-dimethylquinoline. 

Hydroxymethylphthalimide, and 
hydriodide (Sacus), A., i, 475. 

Hydroxymethylpiperidine (Merling’s). 
See Methylpiperidine oxide. 

Hydroxymethylisopropylacetic acid. See 
Hydroxyvaleric acids. 

2-Hydroxy-4-methylpyridine-5 : 6-di- 
carboxylic acid (2-hydroxylepidinic 
acid) (BESTHORN and ByvANock), A., 
i, 451. 

2’-Hydroxy-4’-methylquinoline (2-hydr- 
oxylepidine), amino-, and 2-chloro- 
(BEsTHORN and Byvanok), A., i, 450. 

Hydroxymethylthiocarbamide (KJELLIN 
and KUYLENSTJERNA), A., i, 66. 

Hydroxymethylurethane methylic 
ether. See Dimethylcarbethoxyhydr- 
oxylamine. 

&-Hydroxy-a-methylvaleric acid. 
Hydroxyhexoic acids. 

1: 4-Hydroxynaphthaldehyde (GatTTER- 
MANN and BERCHELMANN), A., i, 581. 

ee og a and its 
hydrochloride (CLAus and ImHOFF), 
A., i, 333, 

$-Hydroxy-1-8-naphthy1-5-phenyltri- 
azole and its acetyl and benzoyl de- 
rivatives (YounNe and STocKWELL), 
T., 371; P., 1898, 74. 

Hydroxynonoic acid (7-hydroxy-a-iso- 
butylvaleric acid), y-cyano-, lactone 
of (BENTLEY and PERKIN), T., 58; 
P., 1897, 219. 

Hydroxynonoic acid from oxidation of 
a primary-secondary-8-nonylenic gly- 
col (LILIENFELD and Tavss), A.,i, 508. 

Hydroxycyclooctane (azelaol) (DERLON), 


A., i, 688 

ty tenoic acid, and its salts 
(Fittie and ScHaak), A., i, 197. 

a-Hydroxy-y-phenylbutyric acid, its 
silver salt, and §-dibromo-derivative 
(Fittie and Perxow), A., i, 196. 

Hydroxyphenyleinnamic acid (‘‘phenoxy- 
cinnamic acid’’), and its salts (VAN 
DE VELDE), A., i, 670. 

2-Hydroxy- Senin, and 
~ er erivative (CEBRIAN), A., 
i, 588. 


its 


See 
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a-Hydroxy~y- -phenylerotenis acid, and | 
its salts and amide (Firric and 
GINSBERG), A., i, 196. 
4-0-Hydroxypheny]-2 :6-dimethyl-1 : 4- 
wet open 3:5-dicyano-(MonR), 
“3 ae 
p-Hydroxyphenylhydrazine, hydrochlor- 
ide, oxalate, and uitroso-derivative 
(ALTSCHUL), A., i, 366. 
8-Hydroxyphenylic 1; 2-dihydroxy- 
naphthylic ether, triacetyl derivative 
(BLUMENFELD and FRIgEDLANDER), A., 
i, 145. 
3-Hydroxy-5-phenyl-1--nitrophenyl- 
triazole, and its acetyl and benzoyl 
derivatives (YoUNG _ STOCKWELL), 
T., 372; P., 1898, 74. 
p-Hydroxyphenyloxamide and p-Hydr- 
oxyphenyloxamic acid, 
(Prutti and Picco), A., i, 320. 
B-o-Hydroxyphenyl-m-tolimidazole (von 
NIEMENTOWSKI), A., i, 337. 
3-Hydroxy-5-phenyl-1-p-tolyltriazole, 


and its acetyl and benzoyl derivatives | 


(Youne and StrockwE 1), T., 370; 
P., 1898, 73. 

Y- Hydroxypimelolactone 
ER), A., i, 540 

Hydroxypropacetal, chloro- (WoHL), A 
i, 556. 

y-Hydroxypropanesulphonic acid 
(MARCKWALD and FRAHNEB), A., i, 667. 

Hydroxypropylphthalazine, 1’-trichloro- 
(GABRIEL and EscHENBACH), A., 
i, 213. 

4-Hydroxypyridine, ¢etrachloro-, and its 
salts (SELL and Doorson), T., 781; 
P., 1898, 168. 

1-Hydroxyquinoline, dichloro- 
(EDINGER), A., i, 92, 206. 

8-Hydroxyquinoline, chloro- (EDINGER), 
A., i, 92, 206. 


Hydroxyquinoneimide, | amino- (KEHR- 
MANN and Bertsou), A., i, 17. 
Hydroxysalicylic acid. See 2:5-Di- 


hydroxybenzoic acid. 
Hydroxysparteine, occurrence of a new, 
in Retama spherocarpa (BATTANDIER 
and Matossk), A., i, 215. 
Hydroxysuberanecarboxylic acid. See 
1-Hydroxycycloheptane-1-carboxylic 
acid, 

Hydroxyterephthalic acid, electrolytic 
dissociation of (SmiTH), A., ii, 285. 
8-B-Hydroxytetramethylglutaric acid 
(hydroxyheptanedicarboxylic acid), 
and its ethylic salt, and the anhy- 
dride of its acetyl derivative (BLAISE), 

A., i, 681. 
4-Hydroxytetramethylpiperidine hydro- 
bromide, perbromide, and bromo- 
(SAMTLEBEN), A., i, 472. 


| 


| Hydroxyurethane 
ethylic salt | 


(WiuisrAtt- | 
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exo-Hydroxytoluene-7-azo-m-benzoic 
acid (Lés), A., i, 655 

Hydroxy-p-toluic acid, from ¢solauronic 
acid (PERKIN), T:, 851. 

8-Hydroxy-1:2: 4-triazole ani its di- 


acetyl derivative (WIDMAN and 
CLEVE), A., i, 335. 
Hydroxytrimesic acid, ethylic salt 


(ERRERA), A., i, 562. 

6-Hydroxy-2 : 5 : 5-trimethyl-4-keto- 
dihydropyridine, from action of am- 
monia on methylic y-acetyldimethyl- 
acetoacetate’; its monophenylhydrazone 
(ConraAD and Gast), A., i, 513. 

p-Hydroxytriphenyltetrazolium, 
chloride and nitrate, p-nitro- (WEDE- 
KIND), A., i, 336, 337. 

(carbethoxyhydrox- 

amic acid), action of nitrous acid on 
(HANTzsoH and SavEr), A., i, 171. 

benzylic ether, and its nitroso-deriva- 
tive (HanTzscH’ and SAUER), A., 
i, 392. 

methylic, ethylic, benzylic ethers, and 
action of hydrochloric acid on 
(Jongs), A., i, 174. 

benzoate of, and action of benzoic 
chloride on (Jonss), A., i, 174. 

a-Hydroxyvaleric acid (VON BAEYER and 

von Liesia), A., i, 639. 

By-dibromo- (FITTiG and ScHAAK), 
A., i, 197. 

Hydroxyvaleric acid (hydroxymethyliso- 
propylacetic acid) (POMERANZ), A., 
i, 233 

Hylotropically isomeric 
(ScHAuM), A., ii, 372. 

Hyoscyamine, presence of, in Ahren’s 

mandragorine (THoMs and WENTZEL), 
A., i, 708. 

detection of, in tinctures (Katz), A., 
ii, 548. 

detection of, in urine (VREVEN), A., 
ii, 657. 

Hypoiodous acid. See Iodine. 

Hyponitrous acid. See Nitro, 

Hypoxanthine, isolation of, ed urine 

(KRUGER and SALOMON), A., i, 700. 
synthesis of, and its dichloro-deriva- 
tive (FiscHER), A., i, 48. 
the methyl derivatives of, and their 
properties (FIscHER), A., i, 280. 

Hystidine, gg: of, in antipeptone 

(KuTSscHER), A., i, 611. 


substances 


I. 


Iceland Moss (Cetraria islandica), com- 
position of, and removal of, the bitter 
constituents (Brown), A., ii, 448. 

Ichthylepidin, separation of, from fish- 


scales (THORE), A., ii, 85. 


858 


Ilmenite, composition of (PENFIELD and 
Foote), A., ii, 122. 
mineral resembling (senaite) (HussaK 
and Prior), A., ii, 439. 
See also Picroilmenite. 

Imidocarbonic acid, cyano-, ethylic salt, 
behaviour of, towards alcohol and 
water (NEF), A., i, 107. 

Imines and Imides. See :— 
Acetoxytetramethylglutaric 

imide. 
Acetylsuccinimide. 
Allylthiocarbimide. 
Anisaldehyde anil. 
Benzhydrylformamidine. 
Benzoylbenzamidine. 
Benzoylethylbenzamidine. 
oe oO 
p-Benzylidenephenylhydrazonethio- 
carbanil. 
Cinchomerimide. 
Citraconimide. 
Dibenzoyltartaretl:ylimide. 
Dicinnamoyltartarmethylimide. 
Ethylideneimine. 
Ethylmaleimide. 
Ethylphthalimide. 
Hydroxymethylphthalimide. 
Hydroxyquinoneimide. 
Indigotinimine. 
Lactimide. 
o-Methoxytoluimine. 
Methylitaconimide. 
Methylphthalimide. 
p-Methyl-a-phthalimidoavetophenone. 
Methyl-p-toluidopropylphthalimide. 
cyclo-Pentane-1 : 3-dicarboxylic acid. 
B-Phenylglutaranil. 
Phenyliminodiacetamide. 
Phenyliminodiacetimide. 
Phenylphthalimide. 
Phthalimide. 
Phthalyltartarmethylimide. 
Propanetetracarboxylic acid. 
Propylphthalimide. 
Pyrocinchonimide. 
Pyrotartar-methylimide, -phenylimide 
and -benzylimide. 
Quinolinimide. 
p-Toluidodipropyldiphthalimide. 
p-Toluidopropy phthalimide. 
p-Tolylimidodiacetimide. 
Tolylsuccinimides. 
Triacetonimine. 
Xylylmethylimidazolone. 
Xylylsuccinimides. 

Imino-ethers, action of hydrazine on 
(PINNER), A., i, 94. 

Iminohexamminedicobalt salts (WrER- 
NER and STEINITZER), A., ii, 226. 

Imperatorin (peucedanin), detection of 
(BroctneR), A., ii, 269. 


phenyl- 
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Imperatorin (peucedanin), resolution of, 
into oroselone methylic ethers 
(Popper), A., i, 600. 

Inanition, metabolism during (DaIs- 
NER), A., ii, 34; (JOHANSSON, LAN- 
DERGREN, SONDEN, and TIGERSTEDT), 
A.; ii, 238. 

Indican, detection of, in urine (LovBIov), 

A., ii, 318. ‘ 
estimation of, in urine (AMANN; 
Wane), A., ii, 659. 

Indigo, assay of (GERLAND), A., ii, 102 ; 
(BRANDT), A., ii, 468; (BRYLINSKI), 
A., ii, 492. 

Indigo colouring matters, synthesis of 
(BLANK), A., 1, 589 : 

Indigotin, Heumann’s synthesis of 

(HENTSCHEL), A., i, 384. 

imide and oxime of (THIELE and 
PicKARD), A., i, 493. 

estimation of, on the fibre (Binz and 
Rune), A., ii, 659. 

Indole (Xetole), action of the silent elec- 
tric discharge on, in the presence of 
nitrogen (BERTHELOT), A., i, 552. 

erg methylation of (PLANCHER), A., 
i, 536. 

2’-Indolinone, identity of, with oxindole 
(BRUNNER),fA., i, 91 

Indone, dibrom-, formation of, from 

B-dibromocinnamic acid (LIEBER- 
MANN), A., i, 662. 

condensation of diethylic malonate 
with (LIEBERMANN), A., i, 682. 

Indoneacetoacetic acid, brom-, ethylic 
salt (LIEBERMANN), A., i, 682. 

Indonemalonic acid, brom-, ethylic salt 
(LIEBERMANN), A., i, 682. 

Indoxylic acid, methylic salt (VoRLAN- 
DER and VON SCHILLING), A., 
i, 682. 

Infants, nutrition of (JOHANESSEN and 
Wane), A., ii, 348. 

Inflammability of combustible vapours 
(Le CHATELIER and Bovpovarp), 
A., ii, 574. 

Inosite obtained by decomposition of a 
phosphorus compound found in plants 
(WINTERSTEIN), A., ii, 42. 

Intestine, absorption in the small 

(H6BER), A., ii, 298. 

causes of absorption by the (Way- 
MOUTH Rep), A., ii, 345. 

influence of bile, &c., on absorption of 
fat from the (CUNNINGHAM), A., 
ii, 479. 

absorption of iron by the (CLorrra), 
A., ii, 239. 

absorption and excretion of iron by 
the (Hormann), A., ii, 394. 

human, absorption of iron salts by the 
(Honiemann), A., ii, 616. 
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Intestine, absorption of salts from the 
(WALLACE and CusHny), A., ii, 442. 
chemistry of contents of (GILLESPIE), 
A., ii, 393. 
contents of occluded parts of (Mo- 
RACZEWSEI), A., ii, 442. 
Intramolecular changes, a possible basis 
of generalisation of (LAPwoRTH), T., 
445; P., 1897, 246. 

Inulin, action of hydrogen bromide on, 
in presence of ether (FENTON and 
GosTLine), T., 557; P., 1898, 147. 

partial hydrolysis of, by alkalis 
(WroBLFwskI), A., i, 714. 
precipitation of, by salts (Youna), A., 
i, 230. 
Inversion of cane-sugar in the stomach 
(Ferris and Lusk), A., ii, 238. 
Invertase, presence of, in yeast extract 
(BucHNER), A., ii, 347. 
purification of, activity, and proteid 
nature of (WROBLEWSE!), A., i, 501. 
action of,on gentianose (BoURQUELOT), 
A., i, 596. 

Iodine, preparation of pure (LEAN and 
WHATMOUGB), T., 148 ; P., 1898, 5. 

molecular weight in the liquid state, 
and heat of evaporation of 
(TRAUBB), A., ii, 469. 

spectra of (KonEN), A., ii, 493; 
(KaLAune), A., ii, 549. 

heat of dissociation of (SPERBER), A., 
ii, 69. 

solubility of, in mixtures of liquids 
(BrunER), A., ii, 422. 

oxidation of, to an iodate (KASSNER), 
A., ii, 508. 

compounds of metallic hydroxides 
with (ReTTIg), A., ii, 25. 

absorption of compounds of, with fat by 
the organism (WINTERNITZ), A., 
ii, 344, 

Acids of, action of potassium perman- 
ganate and of sodium peroxide on 
the (Loner and BonaviA), A., 

_ ti, 570, 

Iodides, action of paracetaldehyde on 

(WACHHAUSEN), A., ii, 254. 
infinence of, in urine analysis 
(BarRDACcB), A., ii, 268. 
analysis of, by means of iodic acid 
(GoocH and WALKER), A., ii, 44. 

Iodic acid in analysis (RIEGLER), A., 
ii, 253. 

Hypoiodous acid and its salts (Tay- 
LOR), A., ii, 21. 

Iodine, detection, 
separation of:— 

detection of, in organic preparations 
(SzypA), A., ii, 403. 

estimation of, by 

(BRUNNER), A., ii, 350. 


estimation, and 


persulphates 
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Iodine, estimation and separation 
of :-— 


estimation of chlorine and bromine in 
presence of, in saline waters 
(RicHARDS), A., ii, 253. 

estimation of, in presence of sulphur, 
when combined (LONGI and 
BonaviA), A., ii, 637. 

separation of bromine and chlorine 
from (CARNOT), A., ii, 349. 

Iodine-spri at Wels, Austria (Lup- 
wig), A., li, 392. 
Iodo-derivatives. 

Acetic acid. 

Acetylidene. 

Acetylpropylic ioéide. 

Acrylic acid. 

Albumin. 

Aniline. 

Anisaldehyde. 

Anisic acid. 

Anisylie alcohol. 

Atropine. 

Benzenediazocyanide. 

Benzoic acid. 

Benzopropylamide. 

Cannabinolactone. 

Casein. 

Cinnamic acid. 

Coumarin. 

Diethylaniline. 

Dimethylamine. 

Ethylene. 

Ethylic iodide. 

Ethylic propylic ether. 

Helicoidin. 

Hydroxybenzaldehyde. 

Iodoform. 

Iodospongin. 

Lepidine. 

Malonic acid. 

Methane. 

Methylene. 

Methylenic iodide. 

2-Methyl-6-heptanone. 

Methylphthalazine. 

Myosin. 

Nicotyrine. 

Nuclein. 

Phenetoil. 

Phenol. 

Phenylic iododichloride. 

Propylamine. 

Propylphthalimide. 

Quinoline. 

Salicin. 

Salicylaldehyde. 

Salicylaldoxime. 

Salicylic acid. 

Saligenin. 

Somatose. 

Telluroanisoil. 


See under :— 
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Iodo-derivatives. Sev :— 
Tetracety|lsalicin. 
Thyroid-proteid. 
Trimethylenic iodhydrin. 
Veratrine. 
Vinylic nitrate. 
Iodoform, formation of (JAcKSON and 
TorrEyY), A., i, 469. 
electrolytic preparation of (FOERSTER 
and Meves), A., i, 166 ; (ExBs and 
HERz), A., i, 220. 
sp. gr. of, and sp. gr. of its saturated 
solutionsin bromoform(BEYERINCK), 
A., i, 458. 
solid solutions of bromoform and 
(Brunt), A., ii, 562. 
Iodoso-derivatives. See under :— 
Anisoil. 
Toluene. 
Iodospongin, and its sulphonic acid 
(HARNACK), A., i, 717. 
Iodothyrin, action of iodine in (Roos), 
A., i, 612. 
chemistry and physiological action of 
(HutcuHison), A., ii, 480. 
antagonistic action of, to atropine 
(Cron), A., ii, 300. 
its therapeutic value 
A., i, 543. 
its analysis (Roos), A., i, 543. 


(TAMBACH), 


Iodoxy-derivatives. See under :— 
Anisoil. 
Benzene. 

Ionisation. See Electrochemistry, Elec- 


trolytic dissociation. 

a- Ionone, semicarbazones (TIEMANN), 
A., i, 596. 

a- and §-Ionones, oximes, semicarb- 
azones, p-bromopheny]-hydrazones, and 
hydrazones ; oxidation of (TIEMANN), 
A., i, 376. 

y-Ionone, semicarbazone, p-bromopheny]l- 
hydrazone; conversion into 8-ionone ; 
oxidation of (TIEMANN), Biss 
i, 374. 

a- and 8-Iononeoximeacetic acids (TIE- 
MANN), A,, i, 376, 377. 

Iron, native, in the coal measures of 

Missouri (ALLEN), A., ii, 120. 

possible new elements in (BoucHER), 
Aa, 0, TS. 

electrolytic deposition of (ForRsTER), 
A., ii, 228 

spectrum of, at high temperatures 
(LockyYER), A., ii, 2. 

effect of a magnetic field on the 
spectrum of (BECQUEREL and DEs- 
LANDREs), A., ii, 493. 

heat of solution of (CAMPBELL and 
THompson), A., ii, 323. 

action of, on a photographic plate 
(PELUAT), A., ii, 589. 
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Iron, condition of silicon and chromium 
in (Cagnor and GovuraL), A., 
ii, 590. 
action of fused sodium hydroxide on, 
under pressure (ScHEURER-KEsT- 
NER), A., ii, 28. 
action of anhydrous nitric acid on 


(VELEY and Mawntey), A., 
li, 277. 

assimilation of (HAUSERMANN), A., 
ii, 34. 


absorption and excretion of, by the 
living body (HorFMANN), A., 
ii, 394. 

absorption of, by the intestine (C1o- 
ETTA), A., ii, 239. 

percentage of, in the liver and spleen 
in malaria (DuTToN), A., ii, 616. 

Iron alloys with chromium, estimation 

of chromium in (FRESENIUs and 
BAYERLEIN), A., ii, 260. 

with nickel, microstructure 
(Osmonpn), A., ii, 590. 

Iron compounds as colouring matters in 
sedimentary rocks (SPRING), A., 
ii, 525. 

Iron salts, absorption of, by the human 
intestine (HONIGMANN), A., ii, 616. 

Iron arsenide, from an old tin furnace 

(HEADDEN), A., ii, 388. 
carbide, from the telluric iron of 
Greenland (CoHEN), A., ii, 83. 
See also Cohenite. 
phosphides (GRANGER), A., ii, 474. 
silicide, action of sulphur on (DE 
CuHAuLmot), A., ii, 114. 
titanates (HussaK and Prior), A., 
ii, 439. 
Ferric arsenates, crystalline (METZKE), 
A., ii, 438 
chloride, molecular weight 
(WERNER), A., ii, 214. 
boiling points of ethereal solu- 
tions of (Lrsprzau), A., 
ii, 283. 
hydrolysis of, in aqueous solu- 
tions (SPRING), A., ii, 590. 
fluoride, electrolytic dissociation of 
(PeTERs), A., ii, 419. 
sodium fluoride, constitution of 
(PETERS), -A., ii, 420. 
oxide, cubic, from Stromboli 
(Brrexat), A., ii, 78. 
dielectric constant of, at -— 185° 
when mixed with ice (DEWAR 
and FLEMING), A., ii, 280. 
influence of, on the interaction of 
sodium chloride, sulphurous 
anhydride and air (KrUTWIG), 
A., ii, 24. 
tetrahydrate of ‘Spxine), A., 
ii, 520. 


of 


of 


Tron :— 

Ferric oxide, estimation of, in phos- 
phates in presence of alumina 
(LicHTSCHLAG), A., ii, 93. 

phosphate (CAVEN), A., ii, 591. 
phosphite (GrvTzNER), A., ii, 217. 
sulphate from Minnesota (BERKEY), 


A., ii, 605. 
(planoferrite) (DARAPSKY), A., 
ii, 169. 
in mine waters, action on metals 
(JonzEs), A., ii, 32. 
basic (JONES), A., ii, 32. 
alum, rate of reduction by sugar of 
(Lone), A., ii, 329. 
Ferrous antimonate from Brazil 
(HussaAak and Prior), A, 
ii, 123. 


potassium carhonate (REYNOLDs), T 
265; P., 1898, 54. 
manganite (PENFIELD and Foore), 
A., ii, 128. 
lead potassium nitrite; barium potas- 
sium nitrite ; calcium potassium 
and ammonium nitrites; strontium 
potassium and ammonium nitrites 
(PRzZIBYLLA), A., ii, 163. 
Iron ores from Nova Scotia (GILPIN), 
A., ii, 384. 
determination of  reducibility of 
(WiporeGR), A., ii, 647. 
estimation of en age in the dry 
way (BUTTGENBACH), A., ii, 52. 
estimation of phosphorus | in (OHLY), 
A., ii, 138. 
estimation of insoluble phosphorus in 
(Mixer and Dusots), A., ii, 187. 
Iron Pyrites. See Pyrites. 
Tron :— 
Cast iron, action of water from a coal 
mine on (TALBOT and WooDMAN), 


A., ii, 222. 

estimation of nickel in (PERILLON), 
A., ii, 260. 

estimation of phosphorus in 


(WpowiszEwsk1), A., ii, 454. 
estimation of sulphur’ and phos- 
phorus i in (Lucas), A., ii, 482. 
estimation of sulphur in, “colorimetri- 
cally (Lucas), A., ii, 483. 
Steel, heat of solution of (CAMPBELL 
and THompson), A., ii, 323. 
condition of silicon and ehromium 


in (Carnot and GovTaL), A., 
ii, 590. 

phosphorus in (CAMPBELL and 
Bascock), A., ii, 590. 
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estimation of carbon in (DONATH.: | 


and EHRENHOFER), A., ii, 352; 


(Avony), A., ii, 484. 


DER), A., ii, 94. 


estimation of manganese in (SCHNEI- 
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Iron :— 
Steel, estimation of nickel in (PERIL- 
Lon), A., ii, 260. 
—s of tap geen in og 3 


ING), A., ii; ; (OHLY), A., ii, 
138 ; tn Body A., ii, 186 
(ScHNEIDER), A., ii, 351; (Lucas), 
A., ii, 482. 

estimation of silicon in (AvcHyY), 
A., ii, 539. 

estimation of sulphur in (Lucas), 
ii, 482. 


estimation of — in, colorimetri- 
cally (Lucas), A., ii, 483. 
Iron (in general), detection, estimation 
and separation of :— 
detection of, spectroscopically (DE 


Gramont), A , li, 636. 

detection of traces of magnesia in 
presence of (Romisy), A., 
li, 458. 

effect of, on copper estimation (BREAR- 
LEY), A., ii, 258 

estimation of (BREARLEY and JERVIS), 
A., ii, 642. 


estimation of, alkalimetrically (LEs- 
ca@urR), A., ii, 485. 

estimation of, electrolytically (WoL- 
MAN), A., ii, 51. 

estimation of, volumetrically (Rvoss), 
A., ii, 644. 

estimation of, with dichromate (JER- 
vis), A., ii, 404. 

estimation of, by permanganate (CADY 
and RvEDIGER), A., ii, 191. 

estimation of, by permanganate in 
hydrochloricacid solution (HAUFFE), 
A., ii, 646. 

estimation of carbon in (HARBECK and 
LunGe), A., ii, 188; (DonaTH and 
EHRENHOFER), A., ii, 352; (Av- 
ony), A., ii, 484. 

estimation of, in limestones (DE PAEPE), 
A., ii, 53. 

estimation of manganese in (SCHNEI- 
DER), A., ii, 94; (ForpD and BRE- 
Gowsky), A., ii, 540. 

estimation of, together with ferrous 
oxide and ferric oxide in, meteorites 
(WasHincTon), A., ii, 613. 

estimation of nickel in (PERILLON), 
A., ii, 260. 

estimation of, in mineral phosphates, 
manures, alum, &c. (THomsoN), A 
ii, 142. 

estimation of phosphorus in (HERT- 
ING), A., - 91 3 (Onty), A., ii, 138 ; 
(Manon), A ii, 186; reser 
A., ii, 351; 5 (WoowiszEwsxt), A i 
ii, 454; (Lucas), A , li, 482. 

estimation of potassium in presence of 

(Moore), A., ii, 538. 
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(in general) estimation and 

separation of :— 

estimation of silicon in (AucHY), A. 
ii, 539. 

estimation of sulphur in (SCHULTE), 
A., ii, 45; (Hertine), A., ii, 90; 
(CAMPREDON and ScHULTE), A., 
ii, 350; (Lucas), A., ii, 482. 

estimation of sulphur in, colorimetric- 
ally (Luoas), A., ii, 483. 

estimation of, in waters (KONIG), A., 
ii, 313. 

separation of aluminium from (Ha- 
VENS), A., ii, 645; (BREARLEY), A., 
li, 648. 

separation of aluminium, copper, and 
zinc from (BREARLEY), A., li, 143. 

separation of aluminium, manganese, 
and nickel from, by electrolysis 
(ENGELS), A., ii, 192. 

separation of aluminium and zinc from 
(PARR), A., ii, 52. 

separation of chromic acid from 
(BREARLEY), A., ii, 409. 

separation of chromium from (BREAR- 
LEY), A., ii, 143. 

separation of chromium, copper, and 
nickel from (BREARLEY), A., ii, 648. 

separation of cobalt, manganese, nickel, 
and zinc from (WyNKoop), A., ii, 54. 

separation of cobalt, manganese, 
magnesium, nickel, and zine from 
(THomson), A., ii, 143. 

separation of cobalt and nickel from 
(Ducrv), A., ii, 54. 

separation of manganese from (KAEP- 
PEL), A., ii, 354. 

separation of nickel, manganese, and 
cobalt from (BREARLEY), A., ii, 96. 

separation of titanium from (WALKER), 
A., ii, 540. 

separation of uranium from (WALKER), 
A., ii, 540. 

Isatic acid, condensation of, withacetone, 
methyl] ethyl ketone, acetophenone, de- 
oxybenzoin, pyruvic acid, and ethylic 
acetoacetate (PFITZINGER), A., 
i, 207. 

Isomerides, optical, separation of (Krp- 
PING and Pops), P., 1898, 113. 

Isomerism in inorganic compounds 

(SABANEEFF), A., ii, 577. 
problem of (KEKULE LxEcTURE), T., 
138. 

Isomorphism between the salts of bis- 
muth and of the rare earths (Bop- 
MAN), A., ii, 435. 

Isoprene. See under Pentinenes. 

Itaconic acid, electrolytic dissociation of 

(SMITH), A., ii, 285. 
sodium salt, action of acetic anhy- 
dride on (Firrte) A., i, 12. 


Iron 
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Itaconic acid, hydrogen a-methylic and 
a-ethylic salts (ANscHUTz and Druc- 
MAN), A., i, 128. 


J. 


Jadeite and Jadeitite from Piedmont 
(Mrazxc), A., ii, 525. 

Jalapinolic acid, its alkylic salts, acetyl, 
and oxidation and reduction derivatives 
(KromeEr), A., i, 678. 

Jamesonite from the Harz (LUEDECKE), 
A., ii, 76. 


Kainite, substances isomorphous with 
(SCHULTEN), A., ii, 512. 

Kalgoorlite from Western Australia 
(PitTMANn), A., ii, 385. 

Kekulé Memorial Lecture (Japp), T., 
97 ; P., 1897, 235 ; discussion, P., 237. 

Kentrolite, formula of (WARREN), A., 
ii, 607. 

2’-Ketobenzomorpholine and its sodium 
derivative, and its acetyl and benzoyl 
derivative (WHEELER and BARNEs), 
A., i, 698, 694. 

Ketodihydrobenzo-p-thiazine, action of 
aqueous potash on, and phenylhydr- 
azone of (UNGER and GRAFF), A., 
i, 96. 

Ketodilactone, C,H,0,, from tricarball- 
ylic acid and acetic anhydride, and 
its benzylidene derivative (F1TTI@), 
A., i, 11. 

CyH,,0,, from tricarballylic acid and 
butyric anhydride (Firtie), A., 


i, 11. 
Ketoethylhexamethylene. See Ethyl- 
cyclohexanone. 
Ketole. See Indole. 
Ketone resembling y-ionone, from citral 
(DoEBNER), A., i, 676 ; (ZIEGLER), 
A., i, 677 

C1 9H,,0, from nitrosopinene bromide 
(WALLACH and SMyTHE), A., i, 486. 

C,3H,,0, obtained from butyltoluic 
acid chloride and sodium ethylic 
acetoacetate (BAUR-THURGAD), A., 
i, 524. 

C,,H,,0, from the condensation of 
phenylacetone with benzaldehyde 
(von KosTANECKI and Laczkow- 
SkI), A., i, 32. 

Ketones, aromatic, reduction of (KLAGES 
and ALLENDORFF), A., i, 433. 
fatty, action of ethylic cyanacetats 
and ammonia on (PASsQuALI), A., 
i, 272. 
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Ketones, unsaturated, absorption of 
violet rays of light by (WALLACE), 
A., i, 194. 

Ketones and Quinones. 
Acetone. 
Acetophenone. 
Acetophorone and iso-Acetophorone. 
Acetoxybenzylideneacetophenone. 
Acetoxybenzylidenemethyl p-tolyl 

ketone. 
Acetylacetone. 
Acetylanisoil. 
Acetylisobutyrylmethane. 
Acetylcoumarin. 
Acetyl-y-cumene. 
Acetyldiphenyldiketodihydropyrrol- 


See :— 


ine. 
Acetyl-3’-ethyl-2’-indolinone. 
Acetyl-3’-methy]-2’-indolinone. 
Acetyl-a-naphthylic methylic ether. 
Acetylphenetoil. 
Acetylphenylic ethylic ether. 
Acetyl-3’-phenyl-2’-indolinone. 
Acetylthienone. 
Acetyl-p-xylene. 
iso-Amylamineoxyquinone. 
Anhydrobisdimethoxydiketohydrin- 
dene. 
Anilinobenzylideneacetylacetone. 
Anilinobenzylidenebenzoylacetone. 
Anilinotetrahydro-a-naphthaquinone. 
Anisyl methy] ketone and diketone. 
Anthraquinone. 
Azelaone. 
Benzeneazohydroxynaphthaquinone. 
Benzoin. 
Benzophenone. 
Benzoylacetone. 
p-Benzoylcumene and Benzoyl-y- 
cumene. 
Benzoyldiphenyldiketodihydropyrrol- 
ine. 
p-Benzoyldiphenylsulphone. 
Benzoylmethylcyc/ohexenone. 
Benzoylphenyl-8-naphthyldiketo- 
dihydropyrroline. 
Benzoyltrimethylacetone. 
Benzylideneacetone. 
Benzylideneacetophenone. 
Benzylidenecoumaranone. 
Benzylidenediacetylacetone. 
Benzylidenedipropylketone. 
Seiditinedialantns. 
Benzylidenepinacolin. 
Benzylidenepiperonalacetone. 
Benzylideneresacetophenone. 
Benzyliminoacetophenone. 
Benzyliminoanisy! phenyl ketone. 
Benzyliminobenzophenone. 
Benzyl methyl ketone. 
Benzyloxymethoxyphenylethylketone. 
Benzylstyry] ketone. 
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Ketones and Quinones. See :— 
Bisdiketohydrindene. 
Butylxylyl-amy] ketone, -butyl ketone, 

and -methyl ketone. 
Butyrylbenzene. - 
Camphorone. 
Camphorquinone., 
Carvanone. 
Cedrone. 
Cinnamoyldiphenyldiketodihydro- 
pyrroline. : 
Cinnamylideneindanedione. 
Coumarone. 
Deoxybenzoin. 
8 : 4-Diacetylcinnamylidenecoumara- 
none. 
Diacetamidoquinone. 
Diacetyldiphenylic ethylenic ether. 
Ditsoamylaminoquinone. 
Dibenzoylbutane. 
Dibenzoylmethane. 
Dibenzoylmethyl propyl ketone. 
Dibenzylideneacetone. 
Dibenzylideneacetophenone. 
Dibenzylidenediethyl ketone. 
Dibenzylidenepinacone. 
Dibenzylidenesuberone. 
Diisobutyl ketone. 
Dicyanimidobenzoquinone. 
Dicyanimidodihydroxyquinone. 
8 : 4-Diethoxycinnamylidenecumara- 
none. 
Didiisoamylamino-quinone and -oxy- 
quinone. 
Diethoxyquinone. 
Diethylaminoanthraquinone. 
Diethyl ketone. 
Dihydrocamphoketone. 
Dihydrocarvone. 
Dihydroxyacetone. 
Dihydroxybenzylideneindanone. 
Dihydroxybisdiketohydrindene. 
8 : 4-Dihydroxycinnamylidenecumara- 
none. 
Dihydroxynaphthacenequinone. 
Diisopropylacetone. 
Diketodimethyldihexahydrophenyl. 
Diketo-octohydrophenanthrene. 
Diketotetrahydronaphthalene. 
Dimethoxybisdiketohydrindene. 
Dimethoxydibenzylideneacetone. 
Dimethoxydiketohydrindene. 
Dimethoxydiphenyltetrahydropyrone. 
Dimethoxyketocoumaran. 
Dimethoxyquinone, 
Dimethylaminoanthranol. 
Dimethylaminoanthraquinone. 
Dimethylbisdiketohydrindene. 
8’ : 3’-Dimethyl-2’-indolinone. 
Dimethylphenacylideneflavene. 
Dinaphthaquinone. 
Di-8-naphthaquinone oxide. 
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Ketones and Quinones. See :— 
Di-p-oxyacetophenonedipheny]piper- 
azine. 
Diphenacyldimethylammonium. 
Diphenacylmethylamine. 
Diphenyldiethylhydropyrone. 
Diphenyldiketodihydropyrrolines. 
Diphenyl ethyl ketone. 
re errene. 
Ethoxybenzylideneindanedione. 
Ethoxybenzylidenepiperonalacetone. 
3-Ethoxyflavone. 
Ethyldioxindole. 
Ethylideneacetylacetone. 
3’-Ethy]-2’-indolinone. 
Ethylketobenzomorpholine. 
a-Ethylketodihydrobenzo-p-thiazine. 
Ethyloxindole. 
Ethylphenoxazine-o-quinone. 
Ethylsaffraninone. 
Ethyltoluaposaffranone. 
Fenchocamphorone. 
Fenchone. 
Flavone. 
eyclo-Formazyl methyl ketone. 
Furfuracrylideneacetone. 
Furfuracrylideneacetophenone. 
Furfurylideneindanedione. 
Heptanonesulphonal., 
Hexahydropropiophenone. 
cyclo-Hexyl ethyl ketone. 
Hydrocotoin. 
Hydroxyacetophenone. 
Hydroxybenzylacetophenone. 
Hydroxybenzylideneacetophenone. 
Hydroxy benzylideneindanedione. 
Hydroxy benzylideneindanones. 
Hydroxybenzylidenemethy1 p-tolyl 
ketone. 
Hydroxybenzylidenepiperonalacetone. 
Hydroxybisdiketohydrindene. 
Hydroxycarbofenchonone. 
Hydroxydibenzylideneacetone. 
3-Hydroxyflavone. 
Hydroxymethoxybenzylidencindan- 
one. 


Hydroxymethylbenzylideneacetophen- 


one. 
Hydroxymethylbenzylidenediaceto- 

phenone. 
Hydroxytrimethylketodihydropyrid- 


ine. 

2’-Indolinone. 

Ionone and ~-Ionone. 
Ketobenzomorpholine. 
Ketodihydrobenzo-p-thiazine. 
Ketoethylhexamethylene. 
Ketopentamethylene. 

Mesityl oxide. 
Methoxybisdiketohydrindene. 
Methoxymethylbisdiketohydrindene. 
Methoxyphenacyl-p-phenetidine. 
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Ketones and Quinones. See :— 


Methylacetophenone. 

Methy] isobutyl ketone. 
Methylenediacetylacetone. 
1’-Methy]-3’-ethyl-2’-indolinone. 
Methyl ethyl ketone. 
Methylfluorenone. 
2-Methyl-6-heptanone. 
2-Methyl-6-heptanone-2-ol. 
Methylheptenone. 
Methylhexanonesulphonal. 
A®-Methylcyclohexenone-3. 
3’-Methyl-2’-indolinone. 
Methylketobenzomorpholine. 
a-Methylketodihydrobenzo-p-thiazine. 
Methylketodiphenyltetrazolium. 
p-Methyloctylphenyl methyl ketone. 
2-Methyleyc/opentanone. 
2-Methylphenacylideneflavene. 
p-Methyl-a-phthalimidoacetophenone. 
Methylpropylenediketohexamethyl- 


ene. 

Methyl propyl ketone, and Methyl 
isopropyl] ketone. 

Naphthacene-quinone and -diquinone. 

Naphthaleneazohydroxynaphtha- 
quinone. 

Naphthaquinones. 

1-Naphthoxyacetone. 

B-Naphthy] isobutyl ketone. 


B-Naphthyl-ethyl' ketone, -methyl 
ketone, and -propyl ketone. 
Octylphenyl-methyl ketone and 


-pheny] ketone. 
p-Oxyacetophenonephenylcarbamide. 
Pentahydroxybenzophenone. 
cyclo-Pentane-1 : 3-dione. 
cyclo-Pentanone. 
cyclo-Pentene-1 : 3-dione. 
cyclo-Pentenone. 
Phenacyldimethylamine. 
Phenacylideneflavene. 
Phenacylmethylamine. 
Phenacyltrimethylammonium. 
Phenanthraquinones. 

Phenetyl dimethyl diketone. 
Phenetyl methyl ketone. 
Phenoxyacetone. 

Phenyl anilinoethyl ketone. 

Phenyl anilinoisopropyl ketone. 
Phenyl benzyl ketone. 

Pheny] ethyl ketone. 
8’-Pheny]-2-indolinone. 
Phenylketodiphenyltetrazolium. 
a-Phenylketodihy robenzo-p-thiazine. 
Phenyl methylanilinoethy] ketone. 
Phenyl methyl ketone. 

Phenyl naphthylaminoethy! ketones. 
Phenyl ee ketone. 
Phenyl 8-phenylethyl ketone. 
Phenyl propyl! ketones. 

Pheny] toluidinoethy] ketone. 
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Ketones and Quinones. See :— 
Phenyl m-xylidino-ethy! ketone and 
-propyl ketone. 
Phloroacetophenone. 
Phorone. 
Pinacone. 
Pinocamphone. 
Pinocarvone. 
Piperonalresacetophenone. 
ke, ee twang 
iso-Propylacetone. 
Propyldioxindole. 
Propyloxindole. 
+-Pyridone. 
Pyridoquinone. 
Quinone. 
Retenequinone. 
Selenoacetone. 
Selenoacetophenone. 
Stilbyl methyl] ketone. 
Strychnine acetophenone. 
Sulphobenzeneazohydroxynaphtha- 
quinone. 
Sulphonaphthaleneazohydroxy- 
naphthaquinone. 
Telluroacetophenone. 
Telluro-p-anisyl methyl ketone. 
Telluro-p-tolyl methyl ketone. 
Tetrahydrobenzophenone. 
Tetrahydroeucarvone. 
Tetramethyldiaminobenzophenone. 
Thymoquinone. 
Tolueneazohydroxynaphthaquinone. 
Toluquinone. 
p-Tolyl anilinoethyl ketone. 
p-Tolyl ethyl ketone and -propyl 
ketone. 
B-p-Tolyl pyridyl ketone. 
Triacetonamine. 
Trianisy]stibine. 
Tribenzoylmethane. 
Trihydroxyphenyl 
thyl ketone. 
Trimethyldihydrohexone. 
Trimethyldiketotetrahydropyridine. 
1’: 8’: 3’: Trimethyl-2’-indolinone 
Triphenylethanone. 
Tropanetrione. 
Tropinone. 
Xylitone. 
Xylylacetone. 
Xylyl anilinoethy! ketone. 
Xylyl ethyl ketone. 
p-Xylyl methyl ketone 
Ketonic acid, C,)H,,0,, from tetrahydro- 
eucarvone ; semicarbazone and oxime 
(von BAEYER and VILLIGER), A.,i, 676. 
a-Ketonic acids, conversion of, into 
a-amino- acids (ERLENMEYER), A., 
i, 669. 
ethereal salts, the tautomeric forms of 
(ScutFF), A., i, 464. 


hydroxy-8-naph- 
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B-Ketonic acids, formation of (Runs- 


MANN and Browning), T., 727; 
P., 1898, 168. 

Ketopentamethylene. See cyclo-Pen- 
tanone. : 


Ketophenylhomoparaconic acid, ethylic 
salt, action of sulphuric acid on 
(WIsLICENUS and KIESEWETTFER), A., 
i, 240. 

Ketophenylparaconic acid, etliylic salt, 
action of ferric chloride on (MORRELL 
and Crorts), T., 347 ; P., 1898, 65. 

Kidney, origin and percentage of leci- 
thin in certain tumours of (GarTrT), 
A., ii, 244. 

Kjeldahl’s process (O’SULLIVAN), A., 
ii, 185 

Kola, estimation of caffeine in ; separa- 
tion of the alkaloids from ; probable 
presence of a diastatic ferment in 
(Knox and Prescott), A., i, 278. 


| Kolanin, composition of (Knox and 


Prescott), A., i, 278. 

Kolatannin, extraction of, and its ¢ri-, 
tetra-, penta- and hexa-bromo-deriva- 
tives (Knox and Prescott), A., 
i, 587. 

Koppite, synthesis of (HonMQuistT), A., 
li, 389. 

Koprosterol. See Coprosterol. 

Krennerite, from Colorado (CHESTER), 
A., ii, 602. 

Ktypeite, a new form of calcium carbo- 
nate (LAcROIx), A., ii, 604. 

Kyanite from North Carolina (PRATT), 
A., ii, 342. 


L 


Labradorite from Virginia (WATSON), 
A., ii, 612. 
Laccase, preparation of, free from man- 
ganese (BERTRAND), A., ii, 128. 
oxidising power of, associated with 


manganese (BERTRAND), A, 
i, 58, 128. 
Lactic acid (i-ethylidenelactic acid 


a-hydroxypropionic acid), occurrence 
of, in Algerian wine (MULLER), A., 
ii, 42. 
preparation of (KassNER), A., i, 296. 
use of zinc oxide in preparation of 
(Gapammr), A., i, 405. 
and its anhydrides, volatilisation of, at 
the ordinary temperature (MULLER), 
A., i, 9, 10. 
heat of neutralisation of, in alcoholic 
’  golution (TANATAR and KLIMENKO), 
A., ii, 563. 
effect of temperature on the acidity of 
(DEGENER), A., i, 404. 
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Lactic acid (i-cthylidenelactic acid, 
a-hydroxypropionic acid), action of 
silent electric discharge on, in 
presence of nitrogen (BERTHELOT), 
A., i, 559. 

reaction of, with amines (BISCHOFF), 
A., i, 73. 

estimation of, in wines (MULLER), A 
ii, 57. 

Lactic acid, silver salt, action of alkylic 
iodides on (PURDIE and LANDER), 
T., 296; P., 1898, 76. 

ethylic salt, action of ethylic iodide 
on (PuRDIE and LANDER), T., 
300:; P., 1898, 76. 

Lactimide, molecular weight of (Ricx- 

ARDsON), A., i, 242. 

obtained by condensation of p-hydroxy- 
benzaldehyde with hippuric acid 
(ERLENMEYER and HAtsry), A 
i, 197. 

Lactone obtained by reduction of iodo- 
cannabinolactone (Woop, SPIVEY, 
and EASTERFIELD), P., 1898, 


154. 

C;H,0O;, obtained from a-hydroxy- 
pentenoic acid (FirT1e and ScHAAK), 
5, 4p 197. 

CzH,,0,, from the oxidation of iso- 
acetophorone (BREDT and RUBEL), 
A., i, 264. 

CioH,,0,, from 
acid (WALLACH), A., i, 487. 

C,)H,sBrO, (TIEMANN), A., i, 375. 

CyoH,;BrO,, from potassium  fen- 
cholenate (WALLACH), A., i, 488. 

C,gH,,05, obtained from condensation 

roduct of orcinol with chloral 
ydrate ;. and its acetyl and benzoyl 
derivatives (HEwiTT and Drxon), 
T., 400; P., 1898, 103. 
Lactones. See also :— 

Campholactone. 

Cannabinolactone. 

Dihydroxypheny!butyrolactone. 

Dimethylanilinophthalide. 

88-Dimethylbutyrolactone. 

Dimethyleneglucoheptonic lactone. 

Glucoheptonic lactone. 

Hexahydrophthalide. 

-Hydroxy-a-isobutylvalerolactone. 

Hydroxydimethylhexolactone. 

Hydroxyionolactone. 

a,-Hydroxy-a,-methyl-a-isobutylglut- 
pane. 

Hydroxypimelolactone. 

Met ylenerhamnonic lactone. 

Methylphenomorpholone. 

Oxalocitric acid, lactone of. 

Oxycannabin. 

1-Phenylnaphthalene-2-carboxy-3- 
methylene lactone. 


a-fenchocarboxylic 


SUBJECTS. 


Lactones. See also :— 
8- ona -8-valerolactone-y-carboxylic 


Picropodophyllin. 
Pulegenic lactone. 
Pulegenolide. 
Rhamnonic lactone. 
Triphenylcarbinoltricarboxylolactone. 
Lactonitrile, action of silicon tetra- 
chloride on (HAROLD), A., ii, 509. 
Lactose (milk-sugar), action of hydro- 
gen bromide on, in presence of 
ether (FENTON and GosTLINe), T., 
556. 
action of bacteria on, to form acid 
(Hanna), A., ii, 621. 
non-activity of yeast-extract with 
(BUCHNER), A., ii, 396. 
fate of, in the organism after subcu- 
taneous injection (Voir), A., ii, 344. 
octonitrate and hexanitrate (WILL 


and LENzg), A., i, 228. 

detection of | (SJOLLEMA), A., 
ii, 356. 

estimation of (RIEGLER), A., ii, 264. 


estimation of, in milk (ORTMANN), A 
ii, 411. 
Langbeinite from Prussia (LUEDECKE), 
A., ii, 168. 
Lanthanum oxide (/anthana), influence 
of, on the emissive power of —- 
descent gas mantles (HinTz), A., 


ii, 587. 
salts, electrolytic eee of 
(MuTHMANN), A., ii, 587. 
action of certain reagentson (HABER), 
A., ii, 295. 
sulphate, ‘solubility of (MUTHMANN 
and R6uie), A., ii, 518. 
Lard, detection of cotton seed oil in 
(Faurion), A., ii, 414. 
detection of foreign fats in (CocHRAN), 
A., ii, 198. 
detection of tallow in (Baud), A., 
ii, 359. 


Lariciresinol, composition of, and its 
derivatives (BAMBERGER and Lanp- 
SIEDL), A., i, 88. 

Lauric acid (dodecoic acid), obtained 
from the wood of Goupia tomentosa 
(DuNsTAN and Henry), T., 226; 
P., 1898, 44. 

a-bromo-, ethylic salt, and action of 
silver on (AUWERS and BETTER- 
IDGE), A., i, 127. 

Laurionite, artificial (pz ScHULTEN), 
A., ii, 30, 31. 

tso-Lauronic acid, silver salt, oxime, 
semicarbazone (PERKIN), T., 839 ; P., 
1898, 169. 

Lauronolic acid, constitution of (PER- 
KIN), T., 815. 


INDEX OF SUBJECTS. 


Lauronolic acid, behaviour towards nitric 
acid and nitric peroxide (SCHRYVER), 
T., 561; P., 1898, 98. 

iso-Lauronolic acid, silver, methylic, 
ethylic salts; constitution; re- 
duction ; conversion into sulpho- 
camnphylic and isolauronic acids 
(PERKIN), T., 828; P., 1895, 23; 
1897, 200 ; 1898, 169. 

dibromo-, ethylic salt (PERKIN), T., 
834. 

Lavender, Spanish, essence of (CHARA- 
Bot), A., i, 595. 

Lead, native, from New Jersey (Foote), 

A., ii, 602. 
spectrum of (KALAHNE), A., ii, 549. 
volatility of (EMMENs and EMMENs), 
A: STi. 
behaviour of, when used as cathode in 
sulphuric acid (HABER), A., ii, 365. 
action of aqueous ammonia on (ENDE- 
MANN), A., ii, 118. 

Lead alloy with cadmium (HERscoHKO- 

WITSOH), A., ii, 583. 

ternary, with copper and antimony, or 
tin and antimony (CHARpPy), A., 
ii, 584. 

with sodium (WALTER), A., ii, 26. 

with tin and antimony (STEAD), A., 
ii, 293. 

with tin and bismuth (CHARPy), A., 
ii, 583, 584. 

Lead salts, action of metals on solutions 

of (SENDERENS), A., ii, 509. 

action of cadmium on solutions of 
(SENDERENS), A., ii, 26. 

reduction of, by alkaline stannous 
chloride (VANINO and TREUBERT), 
A., ii, 429. 

Lead carbonate, separation of zinc-oxide, 
and lead, barium and calcium 
sulphates, &c., from (THoMPsoNn), A., 
ii, 141. 

chlorocarbonate (phosgenite), and 
bromocarbonate (DE SCHULTEN), A., 
ii, 31 
chloride, electrolytic dissociation and 
hydrolysis of, in aqueous solutions 
(FERNAD), A., ii, 584. 
hydrolytic dissociation of (Ley), A., 


li, 66. 

chloriodide (THomAs), A., ii, 585. 

oxychloride (/awrionite), oxybromide 
and oxyiodide (DE ScHULTEN), A., 
ii, 30, 31. 

chromate and carbonate (beresowite) 
(SAMIOLOFF), A., ii, 169. 

halogen salts and thiocyanate, mixed 
crystals of (HERTY and Boaas), A., 
ii, 585. 

ammonium halogen salts (FonzEs- 
Diacon), A., ii, 512, 
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Lead iodide (BANoROFT), A., ii, 220. 
solubility of, in solutions of potas- 
sium iodide or lead nitrate of 
(Noyes and WoopwortTs), A., 
ii, 423. 
potassium iodide (TALMADGE), A., 
ii, 72; (Brooxs), A., ii, 429. 
nitrate, molecular weight of (WERNER), 
A., ii, 214. 
polarisation in the electrolysis of 
(JAHN), A., ii, 497. 
cobalt nitrite (RosENAEIM’ 
Koppgt), A., ii, 43. 
nitrite, triple salts with the nitrites 
of ammonium, iron, nickel, and 
potassium (PRZIBYLLA), A., ii, 162. 
hyponitrites (K1RsCHNER), A., ii, 373. 
oxide, dielectric constant of, at — 185° 
when mixed with ice (DEWAR and 
FLEMING), A., ii, 280. 
Red Lead, composition of (WOODMAN), 
A., ii, 220. 
Plumbite of silver (BULLNHEIMER), 
A., ii, 428. 
sulphate, separation of lead oxide 
and carbonate from (THOMPSON), 
A., ii, 141. 
sulphide, electrodes and solubility of 
(BERNFELD), A., ii, 150. 


and 


thiochromite (SCHNEIDER), As, 
ii, 230. 

thiovanadate (LockE and NorrTH), A., 
ii, 483. 


peruranate (MELIKOFF and PIssaR- 
JEWSKY), A., ii, 166. 
pervanadate (ScHEUER), A., ii, 340. 
Lead ores, estimation of lead in 
(MrapB), A., ii, 51. 
Lead, detection and estimation of :— 
detection of, in urine (WEINHART), 
A., ii, 190. 
effect of, on copper 
(BREARLEY), A., ii, 258. 
estimation of (Hanus), A., ii, 461 ; 
(BREARLEY and JERVIS), A., ii, 643. 
estimation of, alkalimetrically 
(Lescavr), A., ii, 457. 
estimation of, electrolytically (WoL- 
MAN), A., ii, 50. 
estimation of, volumetrically (WaIN- 


estimation 


wricHt), A., ii, 51; (Rvoss), 
A., ii, 644. 

estimation of, in alloys (CARRIGUES). 
A., ii, 589 


estimation of, in ores (MEADE), A., 
i, 51 

estimation of traces of, in saccharine 
liquids (KoLLREPP), A., ii, 459. 

estimation of traces of, in beet sugar 
(Kassner), A., ii, 459. 

estimation of, in tin-foil (SzypDa), A., 
ii, 408. 
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Lead, estimation of :— 
estimation of, in waters (BERNTROP), 
A,, ii, 51. 

Lead-ions, quadrivalent (FoERSTER), A., 
ii, 6, 

Leaves. See Agricultural Chemistry. 

Lecanora (Ochrolechia) tartarea (L). 

eg of erythric acid in (Zopr), A., 
1, 89. 

Lecanorie acid, presence of, in Roccella 
tinctoria, R. portentosa, R. canari- 
ensis, R. sinensis; its salts and 
decomposition products (HEssz), A., 
i, 538 

presence of, in Parmelia perlata 
(Hxssx), A., i, 679. 

Lecithin, relation of, to chlorophyll 

(Scuuuzg), A., ii, 178. 

extraction of, from seeds (SCHULZE), 
A., ii, 42. 

percentage of, in certain kidney 
tumours (GATTI), A., ii, 244. 

amount of, in seeds and oilcake 
(ScuuuzE), A., ii, 42. 

in oats, influence of arsenic and 
phosphoric acids on the amount of 
(Stoxuasa), A., ii, 131. 

estimation of, in vegetable tissue 
(Scuuuzez), A., ii, 178. 

Lecithins, presence of, in sugar-cane 
juice (SHOREY), A., ii, 623. 

formation of, in green plants (SToxK- 
LASA), A., ii, 623. 

Lecture experiments:— 

Boiling hot water by the application of 
cold water (Hop@KINsoN), A., ii, 68. 
Colour of solutions (WADDELL), A., 


ii, 373. 

Composition of ammonia, sulphurous 
anhydride, water, &c. (GEORGE), 
A., li, 472. 


Conservation of mass and gaseous 
diffusion (CUNDALL), P., 1898, 40. 
Diffusion of a salt from a hotter to a 
colder part of a solution (ABEGG), 
A., ii, 422. 

Law of multiple proportions (JoNEs), 
P., 1898, 110. 

Measuring the volumes of liquids 
(Hopexkinson), A., ii, 68. 

Reaction between ions (KisTER), A., 
ii, 204. 

Lecture, memorial: Kekulé (Japp), T., 
97; P., 1897, 237. 

Legumelin, presence of in pea, lentil, 
horse bean, vetch and soy-bean 
(OsBoRNE and CAMPBELL), A.., li, 626. 

Legumin, purification and properties of 

(OsBoRNE and CAMPBELL), A., 
ii, 624. 

percentage of, in bean-flour (FLEUR- 
ENT), A., ii, 628. 
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Lemna minor, metabolism in (HAn- 
STEEN), A., ii, 179. 

Lemonol, action of potassium hydroxide 
on (BARBIER), A., i, 617. 

Lemons. See Agricultural Chemistry. 

Lentil. See Agricultural Chemistry. 

Lepidine. See 4’-Methylquinoline. 

Leucemia, metabolism in (Morac- 
ZEWSK!), A., ii, 395. 

Leucaniline tetrahydrochloride (RosEN- 
STIEHL), i, 569. 

Leucic acids, preparation of (ROHMANN), 
A., i, 56 

Leucine (a-amino-n-hexoic acid), ob- 
tained by decomposition of proteids 
from conifer seeds (ScHuLzE), A., 
ii, 179. 

isolation of, from decomposition pro- 
ducts of gelatin and albumin 
(OntoFF), A., i, 295. 

obtained by the action of hydrogen 
chloride on orylic acid (BALKE), 
A., i, 100. 

action of benzaldehyde on (ERLEN- 
MEYER), A., i, 176. 

conversion of, into urea in the liver 
(SALASKIN), A., ii, 441. 

hydrochloride and the hydrochloride 
of the ethylic salt (R6HMANN), A., 
i, 56. 

y-Leucite from Rome (Hécsom), A., 
ii, 601. 

rocks of Wyoming (Cross), A., ii, 125. 

Leucite-basanite from Stromboli (BER- 
GET), A., ii, 78. 

Leucodimethyllignone- blue, 
(LIEBERMANN and CyYBULSKI), 
i, 379. 

Leucocytes, influence of nucleins on the 
formation and destruction of (MILROY 
and MALcoum), A., ii, 479. 

Leucohexamethyllignone-blue (LIzBER- 
MANN and CyBULsKI), A., i, 376. 

Levulinacetal (HARRIES), A., i, 233. 

Levulinaldehyde, action of ammonia and 
of phenylhydrazine acetate on; di- 
oxime, semicarbazone, and sodium 
hydrogen sulphite compound of 
(HARRIES), A., i, 233. 

Levulinic acid (8-acetylpropionic acid), 
action of silent electric discharge on, 
in presence of nitrogen (BERTHE- 
tot), A., i, 559. 

ethylic salt, action of methylic iodide 
and. sodium ethoxide on, also its 
semicarbazones and hydrazones 
(MonTEMARTINI), A., i, 124, 

Levulinmethylal from 2-methylfuarfuran, 
oxime and phenylhydrazone of 
(Harriss), A., i, 233. 

Levulosan trinitrate, a- and §-modifica- 
tions (WILL and LENzg), A., i, 228. 


chloro- 
A., 


INDEX OF SUBJECTS. 


Levulose (d-fructose, fruit sugar) action 


of boiling water on (DE Bruyn and | 


VAN EKENSTEIN), A., i, 225. 
action of heat on solutions of (RAt- 
MAN and Sv1é), A., i, 348. 


action of hydrogen bromide on, in | 
presence of ether (FENTON and | 


GosTLING), T., 557. 
action of hydrogen peroxide on, in 


presence of ferrous sulphate (Cross, | 


BEVAN and SmiITs), 
P., 1898, 116. 
action of lead acetate on ; occurrence of, 


PT. 472s 


in factory products (PRINSEN GEER- | 


Lies), A., i, 225. 
action of lead hydroxide, or of alkali 
hydroxides on (DE Bruyn and VAN 
EKENSTEIN), A., i, 227. 
non-oxidation of, by aceticacid bacteria 
(SrzFert), A., ii, 399. 


activity of yeast extract with (BucH- | 


NER), A., ii, 396. 


fate of, in the organism after sub- | 
a4 


cutaneous 
ii, 344. 
detection of (Ss0LLEMA), A., ii, 856. 

Lichenin, from Iceland-moss, hydrolysis 
of, and its action on rabbits (BRown), 
A., ii, 448. 

iso-Lichenin, from Iceland moss( Brown), 
A., ii, 448. 

Lichenostearic acid, occurrence of, in 
Cetraria islandica, its salts and acetyl 
derivative (HEssx), A., i, 534. 

Lichens, constituents of (Zopr), A., 

i, 89, 489; (Hessx), A., i, 878, 581, 
677. 

detection of emulsin in (Hirissry), 
Ai, 4, 612 


injection (Voir), 


Light, physical and chemical changes 


induced by 
ii, 417. 

absorption of violet rays of, by un- 
saturated ketones (WALLACH), A., 
i, 194. 

Phosphorescence of strontium sulphide 
(MovuRELO), A., ii, 292, 493. 

Photoelectric properties of salts co- 
loured by heating in the vapour of 
alkali metals (ELSTER and GEITEL), 
A., ii, 201. 

influence of, on diastatic ferments, and 
its biological significance (GREEN), 
A., ii, 399. 


(ROLOFF), "= 


influence of, on germinating seeds of | 


Pisum sativum (VAN DE VELDE), 
A., ii, 302. 
Lignin, constitution of (Kuason), A., 
i, 398. 
separation of cellulose and hemicellu- 
ose from (HOFFMEISTER), A., 
ii, 544. 
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| Lignone colouri matters (LIEBER- 

"ioe and Oxeeland. A., i, 378. 

| Lime. See Agricultural Chemistry. 

| Limestones, analysis of (SUNDsTROM), 

A., ii, 310. 
estimation of iron in (DE PAEPE), A., 
ii, 53. 

Limonite (stilpnosiderite) from the Bea- 
consfield meteorite (CoHEN), A., 
ii, 172. 

Linalool, from oil of sassafras bark and 
leaves (PowER and KLEBER), A., i, 327. 

Linneite, action of sulphur monochlor- 
ide on (SmiTH), A., ii, 571. 

| Linseed oil and varnish, analysis of (L1p- 

PERT), A., ii, 58. 
estimation of rosin and rosin oil in (DE 
KoninGB), A., ii, 546. 
Liquefaction of air or nitrogen contain- 
ing hydrogen or helium (DEWAR), 
P., 1897, 186. 
of fluorine (MorIssAN and DEwar), P., 
1897, 178. 
of hydrogen and helium (DEWAR), T., 
528; P., 1898, 129. 
Liquids, crystalline-, viscosity 
(ScHENCK), A., ii, 563. 
extraction of, apparatus for (Wnro- 
BLEWSKI), A., ii, 182. 
Lithium, occurrence of, in beet-sugar 
residues (VON LIPPMANN), A., 
ii, 180. 
carbide (MorssAn), A., ii, 333. 
chloride, transference ratios of, in dilute 
solutions (Brn), A., ii, 553. 
vapour pressures of solutions of 
(Wane), A., ii, 16. 
solubility and heats of solution and 
dilution of, in water and methylic 
and ethylic alcohols (LEMOINE), 
A., ii, 115. 
hydroxide, dielectric constants of, at 
— 185° when mixed with ice (DEWAR 
and FLEmine), A., ii, 279. 
nitride (DENNIS and BENEDICT), A., 
ii, 426. 
sulphate, polarisation in the electro- 
lysis of (JAHN), A., ii, 497. 
vapour pressure of a saturated solu- 
tion of (Lescaur), A., ii, 109. 
peruranates (MELIKOFF and PIssaR- 
JEWSKY), A., ii, 165. 
pervanadate (SCHEUER), A., ii, 340. 
detection of, spectroscopically (DE 
GrRaAMONT), A., ii, 636. 


of 


| Litmus paper, preparation of sensitive 


(Ronpg), A., ii, 44 


| Liver, action of, in converting fat into 


sugar (WeIss), A., ii, 343. 
glycogenesis in (Pavy), A., ii, 239, 
percentage of iron in the, in cases of 

malaria (DuTToN), A., ii, 616. 
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Liver, formation of urea in the (Lorw!), 
A., ii, 617. 
formation of urea in the, from amido- 
acids (SALASKIN), A., ii, 441. 
estimation of glycogen in (AUSTIN), 


A., ii, 265. 
Liver-dextrin (SEEGEN) A., i, 619. 
Lophine, thermochemical data of 
(DELEPINE), A., ii, 368. 
Lophophorine and its hydrochloride 


(HEFFTER), A., i, 500. 
Lucerne. See Agricultural Chemistry. 
Lucium (SHAPLEIGH), A., ii, 74. 
Lungs, active absorption of oxygen by 
the (LoRRAIN SMITH), A., ii, 173. 
causes Of absorption of oxygen by 
the (HALDANE and LORRAIN SMITH), 
A., ii, 34. 
Lupin, yellow, alkaloidsof(RITTHAUSEN), 
A., i, 498. 
Lupins. See Agricultural Chemistry. 
Lupinidine and Lupinine, preparation 
of (RITTHAUSEN), A., i, 498 
Lupinus angustifolius, constituents of 
seeds and etiolated seedlings of 
(MERLIs), A., ii, 133. 
and L. luteus, seedlings, percentage 
of amido-acids in, and estimation 
of asparagine in (SCHULZE), A., 
ii, 628. 
seeds, the proteids of (OSBORNE and 
CAMPBELL), A., ii, 623. 
Lupinus luteus, alkaloids of (RirTTHAU- 
SEN), A., i, 498. 
relation between respiration and 
proteids in (PALLADIN), A., 
li, 248. 
Lupulinic acid (BARTH and LINTNER), 
A., i, 678. 
aa-Lutidine. See 2 : 6-Dimethylpyridine. 
Lutidinecarboxylic acid. See 2 : 4-Di- 
methylpyridine-8-carboxylic acid. 
Lutidone. See 4-Hydroxy-2 ; 6-dimethyl- 
pyridine. 
y-Lutidostyril (2 : 4-dimethylpyridone), 
nitration of, and its amino- and nitro- 
derivatives (CoLLIE and TIcKLzE), T., 
229, 232; P., 1898, 50. 
y-Lutidostyrilearboxylic acid, amino- 
and nitro- and their ethylic salts (CoL- 
LIE and TICKLE), T., 233, 234; P., 
1898, 50. i 
Lymph, origin and properties of (ASHER 
ve BARBERA), i, 939, 
Lysidine, influence of, on urine analysis 
(BARDACH), A., ii, 268. 
Lysine, presence of, in ‘“‘antipeptone”’ 
(KuTsoHER), A., i, 611. 
preparation of, from protamines and 
its isolation (KossEx), A., i, 715. 
Lysuric acid, m. p. of, and its salts 
(WILLDENOW), A., i, 713. 
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Lyxose, from d-galactose (Won. and 
List), A., i, 168. 


M. 


Macleya cordata, the alkaloids of (Horr- 
GARTNER), A., i, 606. 

Macleyine, identity of, with protopine ; 
salts, and oxidation and reduction 
products (HopFGARTNER), A., i, 606. 

Madupite from Wyoming (Cross), A., 
ii, 126. 

Magenta §8., Schiff’s reaction with 

(CAZENEUVE), A., i, 568. 

Magnesium, spectrum of, at high 

temperatures (LOCKYER), A., ii, 2. 
action of, on cupric sulphate (CLOWES 

and avant, P., 1897, 221; 
(Divers), P., 1898, 57. 

action of anhydrous nitric acid on 
(VELEY and MANLEY), A., ii, 277. 


Magnesium ammonium, sodium or 
potassium bromides (DE SCHULTEN), 
A., ii, 512. 


oxybromide (TAssILLy), A., ii, 117. 
carbonate, estimation of, in presence 
of calcium carbonate, silica, &c. 
(SunpstTR6M), A., ii, 310. 
hydrogen carbonate, solubility of 
(TREADWELL and REvTER), A., 
ii, 474. 
potassium carbonate (REYNOLDS), T., 
264; P., 1898, 54. 
carbide (Morssan), A., ii, 338. 
chloride, transference ratios of (BEIN), 
A., ii, 554. 
equilibrium in systems containing 
water and (vaAN’T Horr and 
MEYERHOFFER), A., ii, 564. 
cadmium chloride, crystallography 
and solubility of (Rimpac#), A., 


ii, 158. 

sodium chloride (DE ScHULTEN), A., 
ii, 512. 

oxide and hydroxide, crystallised 


(DE ScHULTEN), A., ii, 524. 
ammonium, phosphate, ignition of 
(SCHMOEGER), A., ii, 455. 
hosphates (STRUVE), A., ii, 580. 
sulphate, electrical conductivity of 
(KoHLRAUSCH, HoLporN, and 
DrEssELHORST), A., ii, 367. 
transference ratios of (BEIN), A., 
ii, 554. 
vapour pressure of a saturated 
solution of (LEsca@uR), A.,ii, 109. 
potassium sulphate  (langbeinite), 
(LUEDECKE), A., ii, 168. 
esium organic compounds :— 
agnesium, platinocyanide, hydrates 
of, and solubility of (BUxHOEV- 
DEN and TAMMANN), A., i, 59. 
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ag ne organic compounds :— 
agnesium, ruthenocyanide (HowE 
and CAMPBELL), A., i, 615. 
— detection and estimation 
of :— 
detection of, microchemically 
(Romisn), A., ii, 458. 
detection of, spectroscopically (DE 
GRAMONT), A., ii, 636. 
effect of, on copper 
(BREARLEY), A., il, 258. 


estimation 


| 


use of, in qualitative analysis (HEM- | 


PEL), A., ii, 184. 
estimation of, alkalimetrically (LEs- 
ceuR), A., ii, 456. 

Magnesoferrite from 
(BEerGEAT), A., ii, 79. 

Magnetic properties of liquid fluorine 
(MoIssan and Dewar), P., 1897, 181. 

Magnetic rotation. See Photochemistry. 

Magnetite from Hungary (NyIREDy) A., 

ii, 602. 
electrical conductivity and specific 
heat of (ABT), A., ii, 107. 

Maize. See Agricultural Chemistry. 

Maize meal, the globulins (maize-edest- 
in and maize-globulin) of (OsBoRNE), 
A., i, 391. 

Malachite-green, action of methylic 
iodide on (ROSENSTIEHL), A., i, 33. 

Malachite-green colouring matters, 

new method of preparation (NOEL- 
TING), A., i, 148. 
reduction of (PRUD’HOMME), A., i, 568. 

Maleamic acid, amino-, ethylic salt, 
reduction of (THoMAS-MAMERT), A., 
i, 463. 

Maleic acid, electrolytic dissociation of 

(SmitH), A., ii, 285. 

action of silent electric discharge on, 
in presence of nitrogen (BERTHE- 
LoT), A., i, 558. 

influence of, on fungi (WEHMER), 
A., ii, 398. 

ethylic salt, action of dimethylamine 
on (K6érNER and MeEnozzi), A., 
i, 240. 

Maleic acid, amino-, constitution of de- 

rivatives of (THOMAS-MAMERT), A., 

’ i, 463. 

bromo-, hydrogen sodium salt (LossEN 
and RIEBENSAHM), A., i, 358. 

chloro- and bromo-, preparation of 
(WALDEN), A., i, 177. 

Maleic anhydride, action of a chloroform 
solution of chlorine and bromine on 
(WALDEN), A., i, 177. 

Maleinphenylamic acid, methylic salt of 
(HooGEWERFF and VAN Dorp), A., 
i, 589. 

Malic acid, presence of, in oak wood and 
bark (MrtzeEr), A., ii, 88. 


Stromboli 
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Malic acid, electrolytic dissociation of 

(SmitTH), A., ii, 285. 

effect of temperature on the acidity of 
(DEGENER), A., i, 404. 

action of silent electric discharge on, 
in presence of nitrogen (BERTHE- 
LOT), A., i, 559: 

action on titanium chloride (BERG), 
A., i, 66. 

compound of, with titanic anhydride 
(Brre), A., i, 66. 

estimation of, in tobacco (KIssLING), 
A., ii, 659. 

Malic acid, hydrogen ammonium salt, 
racemic transformation of (VAN’T 
Horr and Dawson), A., i, 299. 

silver salt, action of ethylic, ésoprop- 
ylic and x-butylic iodides on 
(PuRDIE and LANDER), T., 288, 
293, 295; P., 1898, 76. 

ethylic salt, and isopropylic salt, rota- 
tion of (PuRDIE and LANDER), T., 
288, 293. 

action of ethylene on (PURDIE and 
LANDER), T., 301. 

Malic acid, bromo-, probable non-exist- 
ence of (LOssEN and MENDTHAL), A., 
i, 358. 

Malic acid, stereoisomeric, from Cras- 
sulacee, and its anhydride, its cal- 
cium, barium, silver and lead salts, 
its dimethylic salt and its amide, 
also its reduction (ABERSON), A., 
i, 513. 

d-and J-Malic acids from /- and d-chloro- 
or bromo-succinic acids (WALDEN and 
Lutz), A., i, 127. 

Malic anhydride (malide), and its di- 
methylic and diethylic salts and silver 
salt (ABERSON), A., i, 514. 

Malonanilide, action of acetic anhydride 
on (VON PECHMANN and ScHMITz), A., 
i, 320. 

Malonic acid, allotropic forms of (NIcoL), 

A., ii, 369. 
electrolytic dissociation of (SMITH), 
A., ii, 285, 


equilibrium in systems containing 
ether, water and (KLOBBIE), A., 
ii, 156. 


Malonic acid, alkali salts, electrolysis 
of (PETERSEN), A., i, 353 
ethylic salt, preparation of (Noyes), 


iy, De 

rate of hydrolysis of, by soda 
(HsEt7), A., ii, 566. 

theory of the action of alkylichaloids 
on the sodium derivative of (NEF), 
A., i, 107. 

action of bromacetal on the sodium 
derivative of (PERKINand SPRANK- 
LING), P., 1898, 112. 
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Malonic acid, ethylic salt, action of 
cyanogen on the sodium deriva- 
tive of (TRAUBE), A., i, 241. 

action ofethylic bromopropylic ether 
on the sodium derivative of (STONE 
and Noygs), A., i, 60. 

action of ethylic iodide with zine or 
sodium chloride on (NEF), A., 
i, 107, 108. 

condensation of, with formaldehyde 
(PERKIN and Haworrts), T., 339 ; 
P., 1898, 45. 

condensation of, with furfuracralde- 
hyde (RéHMER), A., i, 300, 

condensation of, with dibromindone, 
hydroxybromindone, and a- and B- 
bromocarmin (LIEBERMANN), A., 
i, 682. 

Malonic acid, bromo-, ethylJic salt, action 
of ethylic sodiomalonate on (NEF), 
A,, i, 107. 

chloro-, ethylic salt (Fritscn), A., 


i, 63. 

iodo-, methylanilide of, from the suc- 
cessive action of sodium and iodine 
on malonic methylanilide (V6RLAN- 

and $HERRMANN), ais 
i, 633. 

Malonomethylanilide, action of sodium 
and solution of iodine on (VORLANDER 
and HERRMANN), A., i, 633. 

Malt. See Agricultural Chemistry. 

Maltase, presence of, in yeast extract 
(Bucuner), A., ii, 347. 

preparation of, from yeast, its proper- 
ties and tests (H1L1L), T., 634; P., 
1898, 635—637. 

Maltose, probable synthesis of, by action 
of maltase on dextrose (HILL), T., 
649; P., 1898, 157. 

from the action of diastase on starch 
(PotrEvin), A., i, 551. 

from the action of diastase on soluble 
starch (SYNIEWSKI), A., i, 551. 

specific rotatory power and cupric- 
reducing power of (O’SULLIVAN), 
A., i, 619. 

action of hydrogen bromide on, in 
presence of ether (FENTON and 
Gostiine), T., 557. 

influence of dextrose and of the con- 
centration of solution on the 
hydrolysis of, by maltase (HILL), 
T., 641—649 ; P., 1898, 157. 

non-oxidation of, by acetic-acid bacteria 
(SrerErt), A., ii, 399. 

activity of yeast-extract with (BucH- 
NER), A., ii, 396. 

octonitrate (WILL and LENzE), A., 
i, 228. 

iso-Maltose (LINTNER), A., i, 460. 
constitution of (Ost), A.,i 6. 
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Malus communis. 
Chemistry. 
Mandarin oil, d-limonene from (GILDE- 
MEISTER and STEPHAN), A., i, 202. 
Mandelic acid, allotropic forms of 
(Nicoz), A., ii, 369. 
reaction of, with amines (BISCHOFF), 
A., i, 73. 
2: 5-dichloro- (GNEHM and ScHULE), 
A., i, 312. 
Mandelonitrile, action of silicon tetra- 
chloride on (HAROLD), A., ii, 509. 
2:5-dichloro- (GNEHM and ScHULE), 
A., i, 312. © 
Mandragorine (Ahren’s), presence of 
hyoscyamine in (THomMs and WENT- 
ZEL), A., i, 708 
Manganese, occurrence of, in beet-sugar 
residues (VON LIPPMANN), A., 
ii, 180. 
preparation of, by means of aluminium 
(GoLpscHMIDT), A., ii, 599. 
dependence of the oxidising power 
of laccase on (BERTRAND), A., 
i, 58, 128. 
Manganese compounds, influence of, on 
accumulators (KNORRE), A., ii, 6, 
Manganese carbide (Moissan), A., 
ii, 161. 
dissociation of (Gin and LELEUvx), 
A., ii, 511. 
carbonate, crystallised (DE SCHULTEN), 
A., ii, 32 
potassium carbonate (REYNOLDs), T., 
264; P., 1898, 54. 
chloride, transference ratios of (BEIN), 
A., ii, 554. 
oxide, action of arsenious acid on 
(REICHARD), A., ii, 22. 
dioxide, reduction of, to carbonate by 
action of decomposing organic matter 
(ADENEY), A., ii, 86. 
Permanganates, estimation of, electro- 
lytically (ENGELS), A., ii, 52. 
phosphide (GRANGER), A., ii, 474. 
silicide, action of sulphur on (DE 
CHatmor), A., ii, 114. 
sulphate, hydrates of (ScHIEBER), A., 
ii, 520. 
and nitrate, vapour pressures of, 
saturated solutions of (LEscavR), 
A., ii, 109. 
cesium alum (Picctn1), A., ii, 521. 
vanadate (ScHEUVER), A., ii, 340. 
Manganic chloride, andits double salts 
with potassium and ammonium 
— (Rick), T., 260; P., 1898, 
0 


See Agricultural 


compound— 

Manganese ferrocyanides (STonE and 
VAN INGEN), A., i, 347; (MILLER and 
MATHEWS), A., i, 348 
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Manganese, detection, estimation and | 

separation of :— 

detection of, spectroscopically (DE 
GRAMONT), A., ii, 636 

effect of, on copper 
(BREARLEY), A., li, 258. 

estimation of, electrolytically (WoL- 
MAN), A., ii, 50; (ENGErs) A.,, ii, 
52; (KAEPPEL) A., ii, 354. 

estimation of, as carbonate (AUSTIN), 
A., ii, 646. 

estimation of, as sulphate and as 
oxide (Gooch and AvsTIN), A., 
ii, 646. 

estimation of, by precipitation with 
chlorides (GoocH and AvsTIiN), A., 
ii, 645. 

estimation of, in minerals (DEVISSE), 
A., ii, 142. 

estimation of, in iron and its ores 
(Forp and Brecowsky), A., ii, 540. 

estimation of, in iron-ores in the dry 
way (BUTTGENBACH), A., ii, 52. 

estimation of, in steel and 
(SCHNEIDER), A., ii, 94. 

separation of aluminium from (LEFF- 
LER), A., ii, 486. 

separation of aluminium and zinc from 
(Parr), A., ii, 52. 

separation of chromic acid from 
(BREARLEY), A., ii, 409. 


estimations 


iron 


separation of iron from (BREARLEY) 
A., ii, 96; (KAEPPEL) A., ii, 354. 
separation of iron from, by electrolysis 
(ENGELS), A., ii, 192. 
separation of iron, chromium and 
aluminium from (WyNKoop), A., 
ii, 54. 
Manganiferous conglomerate from Essex 
(Dymonp), A., ii, 390. 
Mangel-wurzel. See 
Chemistry. 
Mannitol, presence of, in Callopisma 
vitellinum (ZorF), A., i, 489. 
osmotic pressure -of solutions 
(Naccart), A., ii, 210. 
influence of, on the crystallisation of 
sodium chlorate (Kipprnc and 
Porg), T., 613; P., 1898, 160. 
action of hydrogen bromide on, in 
presence of ether (FENTON and 
gaan T., 557; P., 1608, 
147. 
action of acetic-acid bacteria 
(SIEFERT); A., ii, 399. 
action of the sorbose bacterium on 
(BERTRAND), A., i, 550. 
conversion of, into levulose, by the 
sorbose ferment (VINCENT and | 
DELACHANAL), A., i, 118. 
transformation of, into oil in the olive 
(Gerper), A,, ii, 131. | 


Agricultural 
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Mannosaccharie acid, action of hydrogen 
bromide on, in presence of ether 
(FENTON and GosTLine), T., 558. 

Mannose, action of alkali hydroxides on 

(DE Bruyn and VAN EKENSTEIN), 
A., i, 227. 

pentanitrate (WiLL and LENzg), A., 
i, 228. 

Mantles, incandescent gas, composition 
of (Hi1nTz), A., ii, 339. 

Manures, estimation of iron and alu- 

minium in (THomson), A., ii, 142. 

estimation of nitrogen in (DEVARDA), 
A., ii, 350. 

estimation of phosphoric acid in 
(CAMERON), A., ii, 308; (GLAD- 
DING), A., ii, 405; (HEBEBRAND), 
A., ii, 406. 

estimation of potash in (RONNET), A., 
ii, 457. 

See also Agricultural Chemistry. 
Marcasite, constitution of (STARAZ, 
SHock, and Smiru), A., ii, 602. 

action of sulphur monochloride on 
(SmirH), A., ii, 571. 

decomposition products of (LACROIX), 
A., ii, 384. 

Margarine, detection of (PARTHEIL), 

A., ii, 99 ; (BrEMER), A., ii, 226. 

detection of, in cheese (HEFELMANN), 
A., ii, 266. 

Marl. See Agricultural Chemistry. 

Martite (?) from Stromboli (BERGEAT), 
A., ii, 79. 

Maskelynite in the Fisher meteorite 
(WINCHELL), A., ii, 172. 

Masut. See under Petroleum. 

Maysin (maize myosin) (OSBORNE), A., 
i, 391. 

Meadow-grass. 
istry. 

Meal, detection of sawdust in (LE Roy), 
A., ii, 652. 

Meal-worm, presence of proteid reserve 
material, acid phosphates, and enzymes 
in intestines of (BIEDERMANN), A., 
ii, 614. 

Meat, estimation of boric acid in (FRE- 
SENIvs and Popp), A., ii, 352. 

Meat-extracts, detection of gelatin or 

albumin in (BECKMANN and ScHAk- 
FENBERGER GEN. SERTZ), A., i, 55. 

estimation of gelatin in (RIDEAL and 
Stewart), A., ii, 319. 

Meat-peptones, precipitation of proteids 
from (SCHJERNING), A., ii, 272, 416, 
658. 

Mechanical representation of intra- 
molecular change (LAPWORTH), T., 
448; P., 1897, 246. 


See Agricultural Chem- 


| Meconic acid, constitution of (PERa- 


TONER), A., i, 69. 
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Meconine, formation of (Frirsca) A., 
i, 664. 
detection of (BRUYLANTs), A., ii, 270. 
Melanins, ee and nature of 
(SCHMIEDEBERG), A., i, 342. 
Melanoidic acid, preparation and pro- 
perties of (SCHMIEDEBER oh a, 


Melanotekite from New Mexico, formula 
of (WARREN), A., ii, 607. 

Melanterite in Paris basin (LACROIX), 
A., ii, 384. 

Melibiose, rotatory power of ; reducing 
power of (BAv), A., i, 396. 

Mellitic acid, from oxidation of char- 
coal by nitric acid (Dickson and 
EASTERFIELD), P., 1898, 163. 

action of diazomethane on (VON 
PECHMANN), A., i, 384. 
Melting points, method of determining 
(HULsEBoscon), A., ii, 152. 
of minerals (Cusack), A., ii, 383. 
Membranes, semi-permeable (MIJERs), 
A., ii, 505. 
Memorial lecture, Kekulé (Japp), 'T., 
97 ; P., 1897, 235; discussion, P., 237. 
Memorial to Council with reference to 
the election of officers; opinion of 
counsel thereon; action of Council 
thereon; correspondence relating 
thereto, P., 1898, 2, 4, 33, 61. 
Menthol, and its salts, rotatory powers 
of (ToHtcAEFF), A., ii, 275, 495. 
Mentholamine (aminomenthol) sulphate 
(KoNoWALOFF and IscHEWsKY), A 
i, 530. 
Menthone, 2-amino-, hydrochloride, pla- 
tinochloride (Oppo), A., i, 146. 
4-amino-,:hydrochloride, oxime, semi- 
carbazone and benzoyl! derivative of 
(KonowAL.orF and IscHEWsKY), A., 
i, 530. 
4-nitro- (KONOWALOFF and IscHEW- 
sky), A., i, 530. 
Menthone-carboxylic acid and“dicarb- 
oxylic acid (Oppo), A., i, 146. 
Menthoneoxime (Oppo), A., i, 146. 
cis- and trans-Menthylamines and their 
carbamides and phenylcarbamides 
(WALLACH and WERNER), A., i, 485. 
Menthylic carbonate (ERDMANN and 
Huts), A., i, 37. 
Mercaptans. See :— 


4:5-Dizsobutylglyoxaline hydro- 
sulphide. 

4 :5-Dipropylglyoxaline hydro- 
sulphide. 


Glycolylanilide, thio- 

Thiophenol (phenylic mercaptan). 
m-Xylylmethylimidazolylmercaptan. 
Mercaptides, action of alkylic haloids 
on (HoFMANN and Kass), A., i, 458. 


INDEX OF 
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Mercury, colloidal (LoTTERMOSER), A., 
ii, 585. 
molecular weight in the liquid state 
and heat of evaporation of 
(TRAUBE), A., ii, 469. 
trum of (KALAHNE), A., ii, 549. 
electrodes, rate of disappearance of, 
polarisation of (KLEIN), A., ii, 7 
action of hydracids and oxygen on 
(BERTHELOT), A., ii, 163. 
action of anhydrous nitric acid on 
(VreLEy and MAntEy), A., ii, 277. 
action of concentrated sulphuric acid 
on (BERTHELOT), A., ii, 164; 
(BASKERVILLE and MILLER), A., 
ii, 586. 
ae phosphide (GRANGER), A., ii, 
474. 


Mercuric salts, estimation of (VANINO 
and TREUBERT?), A., ii, 141. 
arsenide, and the action of alkylic 
iodides on (PARTHEIL and Amort), 
A., i, 8351; A., ii, 334. 
chloride, boiling points of ethereal 


solutions of (LEsPIEAU), A., 
ii, 283. 

hydrolytic dissociation of (LEy), A., 
ii, 66. 


action of arsine on (PARTHEIL and 
Amort), A., ii, 334. 
compounds of strontium chromate 
with (BELucovu ; ImBErRT and 
BrEtucov), A., ii, 511. 
oxide, and ammonio-chlorides, action 
of arsenious acid on (REICHARD), 


A., ii, 22. 
behaviour of glycerol with (BULLN- 
HEIMER), A., ii, 262. 
sulphate, action of dilute sulphuric 
i on (GUINCHANT), A., 
li, 2 


hydrolytic decomposition of (GuIN- 
CHANT), A., ii, 18. 
Mercurous me colour of amorphous 
(FRANgoIs), A., ii, 334. 
Mercury organic compounds :— 
Mercury ae of organic bases 
(PsEsct), A., i, 648. 
Mercuryacetamide, behaviour towards 
certain nitrogen compounds (Fors- 
TER), T., 783; P., 1898, 169. 
Merouryaimethy! -p-toluidine (PEsc1), 
Mercurydi shina from phenylhydr- 
azine and mercury acetamide (Fors- 
TER), T., 791; P., 1898, 169. 
Mercuryditolylenemercuridiam- 
monium Bd ey and its salts 
(Pxsct), A., i, 649. 


Mercuryditolylenetetramethylmer- 
mium hydroxide and its 
+) i, 648, 


curi 
salts (Pesci), A 
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Mercury organic compounds :— 
Mercuric mercaptide, action of ethylic 
bromide and iodide, and of nitric 
oxide on (HoFMANN and RaBg), 
A., i, 458. 
mercapto-bromide, -iodide and 
-nitrate, the action of heat, and 
the compounds formed with am- 
monia (HOFMANN and Rass), 
A., i, 458. 
Mercury-a-naphthyl nitrate (Kunz), 
A., i, 528. 
erenar se teittins 
1, 649 
~_—— -p-tolyl nitrate (Kunz), A., 


(PgEscr), A., 


Oxymercarbides and their salis (Hor- | 


MANN), A., i, 635. 

Substance C,Hg,I,, from action of 
ethylic iodide on 
C,Hg,.NO,H (Hormany), 
i, 636. 

C,Hg,NO,H, C,Hg,H;N,0,, and 
ells 3, from action of mer- 
curic nitrate on acetylene or acetal- 
dehyde, on acetone, and on ethylic 
acetoacetate respectively (Hor- 
MANN), A., i, 635. 
Mercury, estimation and separation of:— 
effect of, on copper estimation 
(BREARLEY), A., ii, 258. 
estimation of (HANvs), A., ii, 461. 


A., 


substance | 


875 


Mesitylenesulphon-methylamide 
-dimethylamide and Poy 4 ~ ne 
(SCHREINEMAKERS), A , i, $21. 

Mesitylenic acid (3: 5- “dimethylbenzoic 
acid), calcium salt, water of crys- 
tallisation of (SazER), A , i, 315. 

Mesityl oxide (methyl isobutenyl ketone, 

isopropylideneacetone), action of 
hydroxylamine on (HARRIES and 
LEHMANN), A., i, 123; (HARRIES 
and JABLONSKI), A., i, 408. 

action of nitric oxide on (TRAUBE), 


A., i, 350. 

action of sedium on (FREER and 
LAcHMAN), A., i, 121. 

behaviour of, towards sulphurous 
acid (Kere and MULLER), A., 
i, 265. 

condensation of, with benzaldehyde 
(VoRLANDER), A., i, 28. 


| a-Mesityloxime and its hydrochloride 


(HARRIES and JABLONSKI), A.,i, 401. 


| B-Mesityloxime, and its hydrochloride 


estimation of bismuth in presence of 


(VAnrINoand TREUBERT), A.,ii, 259. 
separation of aluminium 
(HAVENS), A., ii, 645. 
Mercury-aluminium couple (CoHEN and 
CALVERT), P., 1898, 10. 


from | 


Meroquinenine, and its bromo-, nitroso- 
bromo-, and acetyl derivatives | 
(Grimavx), A., i, 454. 


Mesaconic acid, electrolytic dissociation 
of (SMITH), A., ii, 285. 
hydrogen a- —", salt, hydrolysis of 


(AnscoHUTz), A., i, i, 127. 

hydrogen a- -methylic, B-methylic, and 
a-ethylic salts (AnscHiTz and 
DrueMan), A., i, 128. 


Mesidine, reaction of allylic bromide with; 
velocity constant of (MENSCHUTKIN), 
A., i, 187. 

w-Mesitylamine, velocity constants of 
action of allylic and methylic bromides 
on (MENSCHUTKIN), A., i, 409. 

Mesitylcarboxylic acid. See 
B-iso-Cuminic acid. 

Mesitylene (1:3 :5-trimethylbenzene) 

triamino-, and its hydrochloride 
(WEIDEL and WENZEL), A., i, 580. 


nitroso-, behaviour of, towards diazo- 
methane(von PECHMANN and NoLp), 
A., i, 810, 


| Metallic peeeeinn, 


(Harrigs and JABLONSKI), A., 
i, 401. 
hydrochloride, transformation of, into 
diacetonehydroxylamine hydro- 
chloride (HARRIES and GLEy), A., 
i, 568. 
Mesotartaric acid. See Tartaric acid. 
Metabolism, minimum nitrogenous, of 
the living body (ScHéNDORFF), A 


ii, 394. 

relation of, to muscular work 
(ZuNtTzZ), A., ii, 83. 

animal, fate of the phosphorus of 


proteids in (STE1N1TZ), A., ii, 615. 

influence of the thyroid gland on 
(ScH6nDURFF), A., ii, 34. 

during fatty degeneration (Lusk), A., 
ii, 238 

during inanition (DAIBER), A., ii, 34 ; 
(JOHANSSON, LANDGREN, SonpDgEN, 
and TIGERSTEDT), A., ii, 238. 

réle of sugar in (ZuNTz), A., ii, 238. 

proteid, effect on, of dividing food 
into several meals (KRUMMACHER), 


A., ii, 173. 

human, influence of nucleins on 
(Mitroy and Matcomm), A., 
ii, 479. 


of salmon (No£EL Paton, Boyp, Dun- 
LOP, GILLESPIE, GULLAND, GREIG, 
and Newsicein), A., ii, 173. 
vegetable. See Agricultural Chem- 
istry. 
compounds of 
iodine with (RETTIE), A., ii, 25. 
Metals, action of, on photographic 
plates (RUSSELL), A., ii, 287. 
carbonyl “Oe of, refraction of 
(Nasini), A., ii, 274. 
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Metamorphism, contact, of phyllites 
(DALMER), A., ii, 82. 
Metanethoil (OrNpDOoRFF, TERRASSE, 


and Morton), A., i, 129. 
Metargon (RAMSAY and TRAVERS), A., 
ii, 574. 

Metastyrene, action of 
(LEmoINgss), A., i, 71. 
Meteoric iron, hydrogen gas in (RaM- 

say and TRAVERS), A., ii, 383. 

Meteorite from Ballinoo, Western Aus- 

tralia (WARD), A., ii, 342, 440. 

from Beaconsfield, Australia (COHEN), 
A., ii, 171. 

from Bischtiibe, Russia (CoHEN), A., 
ii, 83. 

from Botetourt, Virginia (CoHEN), A., 
ii, 526. 

from Chesterville, 
(ConEN), A., ii, 83. 

from Cincinnati 
ii, 526. 

from Fisher, Minnesota (WINCHELL), 
A., ii, 172. 

from Hemalga, Chili (CoHEN), A., 


heat on 


South Carolina 


(COHEN), A:, 


ii, 526. 

from Jerome, Kansas (WASHINGTON), 
A., ii, 613. 

from Lion River, South Africa 


(CoHEN), A., ii, 82. 

from Mooranoppin, Western Australia 
(Warp), A., ii, 342. 

from Mungindi, Queensland (WARD), 
A., ii, 342. 

from Nauheim, Hesse (CoHEN), A., 
ii, 526. 

from Nedagolla, Madras (CoHEN), A., 


ii, 391. 

from Nenntmannsdorf, Saxony 
(CoHEN), A., ii, 82. 

from. Newstead, Scotland (CoHEN), 


A., ii, 391. 

from Nocoleche, New South Wales 
(Cooksey), A., ii, 172. 

from Oscuro Mountain, New Mexico, 
(Hits), A., ii, 33. 

from Prambanan, Java (COHEN), A., 
ii, 82. 

from Primativa, Chili (ConEN), A., 
ii, 391. 

from Roebourne, N.W. Australia 
(Warp), A., ii, 342. 

from San Angelo, Texas (PREsToN), 
A., ii, 613. 

from Scriba, New York (CoHEN), A., 


ii, 526. 

from Smithland, Kentucky (CoHEn), 
A., ii, 526. 

from St. Augustine’s Bay, Madagascar 
(CoHEN), A., ii, 526. 

from Touhil, Siberia (KHLAPONIN), 

A,, ii, 612. 


INDEX OF 
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Meteorite from Zacatecas, Mexico 
(CoHEN), A., ii, 83. 
Meteorites, average sp. gr. of (FARRING- 
TON), A., ii, 171. 
catalogue of Australian (CooKSEY), 
A., li, 172. 
spectra of (HARTLEY and RAMAGE), 
A., ii, 286... 
spectrographic analysis of; presence 
of gallium, silver, lead, &c., in 
(HARTLEY and Ramace), A., 
ii, 236. 
ironsas nodular structuresin stony; sur- 
face markings and internal structure 
of (PRESTON), A., ii, 343. 
minerals of. See Rhabdite, Troilite, &c. 
pseudo- (CoHEN), A., ii, 526. 
Methane in minerals and rocks (TILDEN), 
A., ii, 383. 
from Italian springs (NAsINI, ANDER- 
LINI, and SALVApoRI), A., ii, 527. 
effect of electric discharge on, alone 
and in presence of nitrogen 
(BERTHELOT), A., i, 393. 
solubility of, in alcohol (Bour), A., 
ii, 211. 
combination of, with oxygen under the 
influence of the silent discharge 
(MIXxTER), A., ii, 202. 
ignition of mixtures of, with air by the 
electric spark or by incandescent 
wires (CouRIOT and MEUNIER), A., 
i, 545. 
rate of oxidation of, by potassium per- 
manganate (MEYER and SAAm), A., 
ii, 19. 
estimation of (NoyEs and SHEPHERD), 
A., ii, 542. 
estimation of, in fire-damp (HANKUs), 
A., ii, 461. 


Methane, bromonitro-, preparation of 


(TcHERNIAC), A., i, 116. 
action of formaldehyde on (HENRY), 
+» i, 5. 
bromodinitro-, potassium derivative of 
(SCHOLL and BRENNEISEN), A., 
i, 345. 
tribromonitro- (bromopicrin), action of 
se agree cyanide on, and of car- 
mic anhydride on, in potash solu- 
tion (SCHOLL and BRENNEISEN), A., 
i, 345. 
tri- and tetra-halogen derivatives of, 
— behaviour of (NEF), A., 
i, 115. 
diiodo-. See Methylene diiodide. 
nitro-, action of the silent electric dis- 
charge on, in the presence of 
(BERTHELOT), A., 


action of bromine on (TCHERNIAC), 
A., i, 116 


INDEX OF SUBJECTS. 


Methane, nitro-, action of formaldehyde, 
of isobutaldehyde and of isovaler- 
aldehyde on (HENRY), A., i, 4, 5. 

isonitro-, action of benzoic chloride 

on (Jongs), A., i, 173. 
action of mercuric chloride on 
sodium derivative of (JONEs), 

A., i, 174. 

Methanedisulphonic acid (methionic 
acid), from the action of acetylene on 
fuming sulphuric acid, and its salts 


(MUTHMANN ; SCHROETER), A., 
i, 614. 
Methenylbisacetonedicarboxylic acid, 


ethylic salt, from the interaction of 
ethylic salts of ethoxy- and diethoxy- 
methyleneacetonedicarboxylic acids 
(Errera), A., i, 562. 
Methionic acid. See Methanedisulpho- 
nic acid. 
Methoxyacetanilide (LAMBLING) A., 
i, 588. 
e-Methoxybenzaldehyde (methylsalicyl- 
aldehyde), preparation of (GATTER- 
MANN and FRENZEL), A., i, 476. 
condensation of, with acetonedicarb- 
oxylic acid (PETRENKO-KRIT- 
SCHENKO), A., i, 529. 
p-Methoxybenzaldehyde. 
aldehyde. 
Methoxybenzene, 4-bromo-2 : 6-dinitro- 
(MELDOLA and STREATFEILD), T., 688 ; 
P., 1898, 166. 
anti- and syn-p-Methoxybenzenediazo- 
cyanide (HaNTzscH and DANZIGER), 
A., i, 78. 
o-Methoxybenzenesulphonic 
(FRANKLIN), A., i, 522. 
p-Methoxybenzenesulphonic acid, nitro-, 


See Anis- 


acid 


potassium salt, and amide (FRANK- | 


Ltn), A., i, 528. 
o-Methoxybenzoic acid (methylsalicylic 


acid), 5-chloro-, and its barium salt | 
(PERATONER and CONDORELLI), A., | 


1, 641. 


m-Methoxybenzoic acid, 6-chloro- 


(PERATONER and CONDORELLI), A., | 


i, 642. 
p-Methoxybenzoic acid. 
acid. 
2’- Methoxybenzoparoxazine (WHEELER 
and BarNgEs), A., i, 694. 
p-Methoxybenzylic alcohol. 
alcohol. 
p-Methoxybenzylidenecatecholcarbohy- 
drazide (EINHORN and LINDENBERG), 
A., i, 410. 
p-Methoxybenzylidenediaminocrotono- 
nitrile (Mour), A., i, 26. 
o-Methoxybenzylsulphonamide, 
(MARCKWALD and FRAHNE), 
i, 666, 


See Anisic 


See Anisic 


nitro- 
A, 


~—s 
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Methoxybisdiketohydrindene (GABRIEL 
and LEvPOLD), A., i, 482. 

Methoxychlorobenzaldehyde (GATTER- 
MANN and FRENZEL), A., i, 477. 

Methoxycoumarin, amino-, and its acetyl 
derivative, diamino-, nitro-, dinitro- 
(BIGINELLI), A., i, 251. 

m- and p-Methoxydiphenylphthalamic 
acids, and their silver salts (PIvTTI 
and Piccott), A., i, 527, 528, 664. 

p-Methoxyformazylbenzene, p-nitro- 
(WEDEKIND), A., i, 336. 

Methoxy-groups, estimation of (GREGOR), 
A., ii, 490. 

Methoxymethylbisdiketohydrindene 
(GABRIEL and Lrvrorp), A., i, 482. 

Methoxymethylphthalimide (Sacus), A., 
i, 475. 

a- and 8-Methoxynaphthaldehydes, and 
their hydrazones (RousssEt), A., i, 592. 

8-Methoxynaphthoic acid (Rousset), A., 
i, 592. 
and §-Methoxynaphthylglyoxylic 

acids, and their methylic and ethylic 

salts, picrates, and phenylimides 

(RovusseErt), A., i, 592. 

p-Methoxyphenacyl-p-phenetidine, and 
its nitro-derivative (KUNCKELL and 
JOHANNSSEN), A., i, 254. 

2-Methoxyphenol, 4-amino-, and _ its 
triacetyl derivative (Pros), A., i, 71. 

o-Methoxyphenylearbamic acid, and 
bromo-, ethylic salts (RANSOM), A., 
i, 416. 

4-p-Methoxyphenyl-2 : 6-dimethyl-1 : 4- 
dihydropyridine, 3 :5-dicyano-(Monr), 
A., i, 27. 

p-Methoxyphenyloxamic acid, ethylic 
salt, amide (PrutT1 and Prccozt), A., 
i, 320. 

m-Methoxyphenylpyruvic acid, o-nitro- 

(REIssERT and ScHERK), A., i, 316. 
p-nitro-, andits ethylicsalt and phenyl- 
hydrazone (REISsERT), A., i, 316. 
la-Methoxypropionic acid and its 
sodium, calcium and silver salts, and 
their optical activity (PuRDIE and 
LANDER), T., 870; P., 1898, 171. 
ia-Methoxypropionic acid and its 
methylic and calcium salts, also its 
resolution with morphine (PURDIE and 
LANDER), T., 868 a. 1898, 171. 


a- 


-2-Methoxy-1:4-quinol (Pros), A., i, 71. 


wiper ia | soc ape methiodide and 

methochloride, preparation of (CLAUS 
and HowirTz), A., 1, 274. 

2-Methoxy-1:4-quinone-4-monoxime and 
-dioxime ; monacetyl derivative and 
methylic ether of the former (Pros), 
As FA, 

Methoxyrosindone and its methiodide 
(FiscHER and Hepp), A., i, 335. 
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p-Methoxy-o-sulphobenzoic acid and its 
salts (MoALE), A., i, 429. 

p-Methoxysulphonefluorescein (MoALE), 
A., i, 429. 

Methoxytolualdehydes, isomeric, pre- 
paration of (GATTERMANN and FREN- 
ZEL), A., i, 477. 

o-Methoxytoluimine and its hydro- 
chloride (GATTERMANN and FRENZEL), 
A., i, 476. 

p-Methoxytriphenyltetrazolium iodide, 
p-nitro- (WEDEKIND), A., i, 336. 

Methylacetoacetic acid, ethylic salt, 
action of ferric chloride on (MORRELL 
and Crorts), T., 346. 

p-Methylacetophenone, a-amino-, and its 
salts (RYAN), A., i, 650. 

p-Methylacetophenone-a-phthalamic 
acid and its salts (Ryan), A., i, 650. 

9-Methyladenine, and its dichloro- 
derivative (FiscHER), A., i, 50. 

Methyladenines, formation of isomeric, 
and their properties (FIscHER), A., 
i, 280. 


a-Methyladipic anhydride (MonrTE- 
MARTINI), A., i, 244, 
8&-Methylesculetin, sodium salt 


fluorescence of (KuNz-KRrAvsE), A., 
i, 479. 
Methylallantoin (von LorBEn), A.,i,129. 
Methylalloxan, preparation of, and 
action of ammonium and methyl- 
amine sulphites on (FiscHer and 
CiEMM),A., i, 178, 179. 
Methylallylparabanic and Methylallyl- 


thioparabanic acids (ANDREASCH), 
A., 1, 248. 

Methylamine, action of the silent 
electric discharge on, in the 


presence of nitrogen (BERTHELOT), 
A., i, 552. 

condensation of, with aposaffranine 
(FIscHER and GresEn), A., i, 92. 

oxidation of, by soil ferments 
(Demoussy), A., ii, 348. 

hydrochloride, action of hypochlor- 
ites o1: (OECHSNER DE CONINCK), 
A., i, 566. 

Methylamine, bromo-, hydrobromide of, 
action of sodium hydrogen carbonate 
on (GABRIEL and EscHENBACH), A., 
i, 62. 

Methylaminoacetylacetone (KNOEVE- 
NAGEL and RuscHaupt), A., i, 449. 


6-Methylamino-7-methylpurine, 2- 
chloro-, and its salts (FiscHER), 
A., i, 281. 


conversion of, into dimethylguanine 
(FiscHErR), A., i, 340. 
p-Methylaminophenol sulphate (meéol) 
= nitroso-derivative (PAUL), A., 
i, 17. 
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p-Methyl-m-amino-p-phenoxyacetic 
acid -imidazole (HowaRD), A., i, 30. 

Methylaminosaffranine, and its salts 
(FiscHER and GresEn), A., i, 92. 

Methylanhalonine, and its salts, meth- 
iodide, methochloride, and isomerism 
with lophophorine (HEFFrer), A., 
i, 500. 

Methylaniline,action of the silent electric 

ischarge on, in the presence of 
nitrogen (BERTHELOT), A., i, 552. 
and its platinochloride (CoHEN and 
CALVERT), T., 165. 
hydrochloride (ScHOLL and EscaLEs), 
A., i, 182. 
Methylaniline, ¢richloro-, and its salts 
(untheamn), A., i, 180, 246. 
p-nitro-o-amino-, anhydride obtained 
from (MuTTELET), A., i, 412. 
nitroso-, formation of (CoHEN and 
CALVERT), T., 164; P., 1898, 10. 

Methylanilinobutyric acid and Methyl- 
anilinophenylacetic acid, and their 
ethylic salts (BiscHorr), A., i, 183. 

4:2 :6-Methylanilinophenylmethyldiaz- 
ine and salts (WHEELER), A., 
i, 538. ; 

Methylanilinopropionic acid, ethylic 
salt (BISCHOFF), A., i, 183 : 

Methy ine and its copper deri- 
vative (PruTtt), A., i, 633. 

Methylaspartic acid and its copper salt ; 
also the action of nitrous acid on it 
(Prutti), A., i, 634. 

Methylazimidobenzene, amino-, hydro- 
chloride, hydrobromide, sulphate, 
picrate, acetyl, benzoyl, carbamide, 
phenylcarbamideand phenylthiocarb- 
amide derivatives (PiNNow and 
Kocn), A., i, 133. q 

Methylazimidodimethylaniline. See Di- 
methylamidomethylazimidobenzene. 

Methylazimidophenylmethylnitros- 
amine (Prnnow and Kocu), A., i, 184. 

Methylbaptigenitin (GorTER), A., i, 39. 

Methylisobarbituric acid, action of 
bromine water on (voN LOEBEN), A., 
i, 128. 

Methylbenzamidine hydrochloride 
(WHEELER), A., i, 539. 

o-Methylbenzyldihydro‘scindole, and its 
hydrochloride (ScHoLTz), A., i, 472. 

Methylbetorcinolcarboxylic acid. See 
Rhizoninic acid. 

Methylbiuret, formation of, from nitroso- 
carbonyldimethylcarbamide ; its pro- 
perties and nitroso-derivative (FISCHER 
and Frank), A., i, 158. 

Methyléerébutylallylcarbinol. See Non- 
enylic alcohols. 

Methylisobutylearbinol. 


See Hexylic 
alcohols. 
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Methyl isobutyl ketone(iso-propylacetone) 
B-nitroso- (HARRIES and JABLONSKY), 
A., i, 294, 401. 

Methylisobutylketosulphonic acid, ba- 
rium, and silver salts, oxime (KERP 
and Mi.uerr), A., i, 265. 

Methylcarbamide (LEMoUvLT), A., i, 402. 

a (ULLMANN), A., 
i, 591. 


Methylchavicole (OnNDORFF, TERRASSE 


and Morton), A., i, 129. 

Methylchloroform, action of potassium 
hydroxide and alkali carbonates on 
(DEsGREz), A., i, 166. 


its ethylic salt and salts of the latter 
(PFITZINGER), A., i, 208. 

2'-Methylcinchonophthalone (Prirzinc- 
ER), A., i, 208. 

Methyl-i-corydaline, and its salts (MArR- 
TINDALE), A., i, 606. 

Methyleyanethylglutaconimide. See 6- 
Hydroxy-5-methyl-4-ethyl-a**-dihy- 
dropyridone, 3-cyano-. 

Methylcyanethylglutaconmethylimide. 
See 6-Hydroxy-1 : 3-dimethyl-4-ethyl- 
4*5-dihydropyridone, 3 cyano-. 

Methylcyanomethylglutaconimide. See 
6-Hydroxy-4 : 5-dimethyl-A**-dihy- 
dropyridone, 3 cyano-. 

Methyleyanuric acid, formation of, from 
nitrosocarbonyldimethylcarbamide, and 
properties of (FiscHER and FRANK), 
A., i, 158. 

Methylisodialuric acid, and the action 
of carbamide and sulphuric acid on 
(von LoEBEN), A., i, 128. 

Methyldiamylsulphine and Methyldi- 
isobutylsulphine, and their mercuri- 
chlorides (StROMHOLM), A., i, 624. 

5 :2:6-Methyldiethyl--diazine, amino-. 
See Cyanethine. 

Methyldiethylethylene. See Heptylene. 

Methyldiethylsulphine mercurichloride 
and mercuricyanide (STROMHOLM), A., 
i, 624. 

2”-Methyldihydronaphthaquinoline 
(dihydronaphthaquinaldine) 
NER), A., i, 385. 

2-Methyldihydropyrroline and its salts 
(HrELscHER), A., i, 338. 
2’-Methyldihydroquinoline (dihydro- 
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Methylene, chemistry of (NEF), A., i, 102. 
attempt to prepare free (NEF), A., 
i, 113. 
presence of, during phosphorescence 
(Ner), A., i, 1138. 
Methylenebismalonic acid. See Dicarb- 
oxyglutaconic acid. 
Methylene-blue, fluorescence of (MEYER), 
A., ii, 106. 


reduction of (PRUD’HOMME), A., 
i, 569. 
Methylenediacetylacetone (ScHOLTZ), 


A., i, 48 


Methylenedicresotic acid (KAHL), A., 
2’-Methylcinchonic acid, its salts, and | i 


i, 259. 

Methylenedigallic acids and their an- 
hydrides (M6HLAU and Kautz), A., 
i, 260. 

p-Methylenedihydrobenzoic acid. See 
cyclo- Heptadienecarboxylic acid. 

Methylenedinaphtharesorcinol (KAHL), 
A., i, 259. 

Methylenediisonitramine, and its di- 
methylic ethers (TRAUBE), A., i, 350. 

Methylenedipyrogallol, preparation of 
(KAHL), A., i, 258. 

Methylenelignone-blue (LIEBERMANN 
and CyBuLsk!), A., i, 379. 

Methylenemalonic acid, ethylic salt, and 
its para- and mela-polymerides (PER- 
KIN and HaworrH), T., 341; P., 
1898, 45. 

Methylenephthalyl, dichloro- (ZINcCKE 
and Eety), A., i, 440. 

1: 4-Methylenepiperazine, existence of 
para-linking in (LADENBURG and 
Herz), A., i, 209. 

Methylenerhamnonic lactone (WEBER 
and ToLuEns), A., i, 60. 

Methylenic chloride, action of potassium 
hydroxide and alkali carbonates on 
(DEsGREZ), A., i, 166. 

iodide, properties of (MapDAN), P., 
1898, 101. 
action of mercury on (NEF), A., 
i, 113. 


| Methylethylamylsulphine and Methyl- 


(DoEs- | 


quinaldine), and its salts (DOEBNER), | 
| 1'-Methyl-3’-ethyl-2’-indolinone and its 


A., i, 384. 
Methyldihydroxyethylamine and its 
salts (KNORR and MAtTruHEs), A., i, 399. 
Methyldioxytriazine, formation of, 
methylic and ethylic salts of (Osrroc- 
ovitcH), A., i, 325. 


Methyldipropylsulphine and methyldi- | 


isopropylsulphine mercurichlorides 


(STROMHOLM), A., i, 625. 


| 
| 


ethylisobutylsulphine mercuri- 
chlorides (STROMHOLM), A., i, 624. 
Methylethylenedipiperidine (ANDRE£), 
-» 1, 685. 
Methylethylhexylsulphine mercuri- 
chloride (SrR6MHOLM), A., i, 624. 


bromo-derivative 
i, 91. 
Methylethylitaconic acid, electrolytic 
dissociation of (SmiTH), A., ii, 285. 
Methyl ethyl ketone, preparation of, from 
suint (Buising), A., i, 352 
miscibility of water and (RorHMUND), 
A., ii, 504. 


(BRUNNER), A., 


880 INDEX OF 


Methyl ethyl ketone, action of nitric 
oxide on (TRAUBE), A., i, 350. 
condensation of, with isatic 
(PFITZINGER), A., i, 207. 
Methylethylmalonic acid, electrolytic 
dissociation of (SmiTH), A., ii, 285. 
iso-Methylethylnitramine, action of heat 
on (UMBGROVE and FRANCHIMONT), 
A., i, 293. 
isomerides of, and action of potash on 
(UMBGROVE and FRANCHIMONT), 
A., i, 293. 
1:3-Methylethylpiperidine and _ its 
salts (LADENBURG, MEISSNER, and 
THEODOR), A., i, 688. 
Methylethylpropylsulphine and Methyl- 
ethylisopropylsulphine mercurichlor- 
ides (STROMHOLM), A., i, 624. 
2:Methyl-4-ethylpyridine (a-collidine) 
hydrochloride, compound of, with 
antimony pentafluoride (REDENZ), A., 
i, 601. 
4-Methyl-3-ethylpyridine (8-collidine), 
miscibility of water and (RorHMUND), 
A., ii, 504. 
4-Methyl-3-ethylpyridine-5 : 6-dicarb- 
oxylic acid, 2-chloro- (BYVANcK), A., 
i, 690. 
4’-Methyl-3’-ethylquinoline and its 2 or 
4-amino- and 2-chloro-2 or 4-amino- 
derivatives and their salts (ByvANcK), 
A., i, 690. 
4’-Methy1-3’-ethylquinolinesulphonic 
acid, 2 or 4-amino- (Byvanck), A., 
i, 690. 
s-Methylethylsuccinic acids, fumaroid or 
maleoid and their anils, anilic acids, 
tolils, tolilic acids and §-naphthils 
(AUWERSand FRITZWEILER), A., i, 126. 
as-Methylethylsuccinic acid, identity of 
with zsopimelic acid; its anilic acid, 
anil, p-tolilic acid, p-tolil, 8-napthilic 
acid and §-naphthil (Auwers and 
FRITZWEILER), A., i, 126, 127. 
Methylethylthetine mercurichloride 
(StTROMHOLM), A., i, 625. 
8-Methyl-n-ethylthiohydantoin 
DREASCH), A., i, 243. 
Methylethylthioparabanic 
DREASCH), A., i, 243. 
3-Methylfluorenone (ULLMANN 
MALLETT), A., i, 594. 
Methylfurazancarboxylic acid, amide of, 
from action of ammonia on ethylic 
methylglyoximecarboxylate, and also 
from action of ammonia on the amide 


acid 


(AN- 
acid (AN- 


and 


of methylglyoximecarboxylic acid 
(ERBSTEIN), A., i, 513 
2-Methylfurfuran, identity of, with 


sylvan from Pinus sylvestris; action 
of alcoholic hydrogen chloride on 
(HapRigs), A., 1, 232. 
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a-Methylglucoside tetranitrate (WILL 
and zE), A., i, 228. 

ee xe eee See 6-Hydroxy- 
4-methyl-A*5-dihydropyridone. 

Methylglycocine. See Sarcosine. 

Methylglyoxal, preparation, and action 
of benzhydrazide on (PINKUS), A., 
i, 224. 

Methylglyoxalbenzosazone, and action 
of phenylhydrazine on (PinKvs), A., 
i, 224 


Methylglyoximecarboxylic acid, ethylic 
salt, action of ammonia on; also its 
amide (ERBSTEIN), A., i, 513. 

a and its salts (FISCHER), 

., i, 98. 

2-Methyl-6-heptanone 2-chloro-, 2- 
bromo- and 2-iodo-, from methylhep- 
tenone and also from trimethyldi- 
hydrohexone (VERLEY), A., i, 557. 

2-Methyl-6-heptanone-2-0l, from action 
of sulphuric acid on methylheptenone, 
and hydrazone and oxime of (VERLEY), 
A., i, 558. 

2-Methyl-6-heptanone-3-0l, from action 
of sulphuric acid on methylheptenone, 
and the action of phenylhydrazine and 
of zinc chloride on it (VERLEY), A., 
i, 558. 

Methylheptenone, synthetical prepar- 

ation of (LESER), A., i, 512. 
from action of potassium carbonate on 
citral, and its oxime and hydrazone ; 
also its synthesis and the action of 
sulphuric acid on it (VERLEY), A., 
i, 557. 
8-Methylhexamethyleneamine, velocity 
constant of action of allylic bromide 
on (MENSCHUTKIN), A., i, 408. 

Methylceyciohexane (methylhexamethyl- 
ene), presence of, in America: petrol- 
eum (Younc), T., 917; P., 1898, 
175. 

o-Methylcyc/ohexanecarboxylic acid 
(o-methylhexahydrobenzoic acid), w- 
chloro-, and its ethylic salt (EINHORN 
and BRANTL), A., i, 407. 


es fg (WALLACH 
and Borscue), A., i, 302. 
A’-Methyleyclohexenone-3 and __ its 


benzoyl derivative and dibromide 
(BEHAL), A., i, 403. 
pa 5 > nme a ager 
and JABLONSKY), A., i, 402. 
Methylhydrazine oxalate (HARRIES and 
Haca), A., i, 282. 
re. and _ its 
salts (KNoRR and Matruss), A., i, 399. 
1-Methyl-2-8-hydroxypropylpiperidine 
(1-methylpipecolylmethylalkine) and its 
salts (LADENBURG, MEISSNER and 
THEODOR), A., i, 688. 


(HarriEs 
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Methylhypoxanthines, preparation of 
isomeric, and their properties(FiscHER), 
A., i, 280. 

7-Methylhypoxanthine, its salts and 2- 
chloro-derivative (FiscHER), A., i, 97, 
98. 

Methylic alcohol, dielectric constant of, 
at —185° (DEWAR and FLEMING), 
A., ii, 279. 

dielectric constants of mixtures of benz- 
ene and toluene with (PHILIP), A., 
ii, 10. 

decomposition of, by electrical oscilla- 
tions (DE HEMPTINNE), A., 
li, 281. 

effect of electric discharge on, in pre- 
sence of nitrogen (BERTHELOT), A., 
i, 395. 

boiling points of, at 710—780 mm., 
(Fucus), A., ii, 556. 

non-oxidation of, by acetic-acid bacteria 
(SIEFERT), A., ii, 399. 

estimation of, in ethylic alcohol (Lam), 
A., ii, 411. 

Methylic bromide, velocity constants of 
action of, on aromatic amines (MEN- 
SCHUTKIN), A., i, 408. 

ether, critical pressure of (LEDUC and 
SacERDOTE), A., ii, 471. 
effect of electric discharge on, in pre- 
sence of nitrogen (BERTHELOT), 
A., i, 395. 
chloro-, action of zincchlorideand of 
zinc on (FILETI and GasPARI), A., 


i, 222. 
iodide, action of sodium on (NEF), 
A., i, 108 
ethylic ether, chloro-, and acetate of 
(Firetr and Gaspari), A, 
i, 222. 


propargylic ether, oxidation of (Lzs- 
PIEAU), A., i, 117 

propylenic ether A., 
i, 422. 

sulphide, elevation of boiling point 
by dissolved substances (WERNER), 


(CLAISEN), 


A., ii, 214. 
8’-Methyl-2’-indolinone, identity of, with 
atroxindole:; acetyl derivative 


(BRUNNER), A., i, 91. 
dibromo- (BRUNNER), A., i, 91. 
p-Methylisatic acid, condensation with 
acetone (PFITZINGER), A., i, 209. 
Methylitaconic acid (ethylidenesuccinic 
acid), action of heat on; action of 
acetic chloride on, reduction of ; 
dibromide of (KETTNER), A., 
i, 297. 
a-amino-, ethylic salt (GUARESCHTI), 
A., i, 177. 
Methylitaconic anhydride (KET?TNER), 
A., i, 297. 
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Methylitaconimide (ethylidenesuccin - 
imide), a-amino-, and action of hydro- 
chloric acid on the silver derivative ; 
acetyl derivative of (GUARESCHI), A., 
i, 177. 

1’-Methy]-2’-ketobenzomorpholine 
(WHEELER and BARNEs), A., i, 694. 

a-Methylketodihydrobenzo-p-thiazine 
(UncER and GraFr), A., i, 96. 

Methylketodiphenyltetrazolium platino- 
chloride, phenylhydrazone (WEDE- 
KIND), A., i, 193. 

2-Methylketopentamethylene. 
2-Methyleyclopentanone. 

8-Methyllevulinie acid, action of 
methylic iodide and sodium ethoxide 
on (MONTEMARTINI), A., i, 124. 

a-Methylmalic acid, from action of 
nitrous acid on methylaspartic acid 
(Prurtt), A., i, 634. 

Methylmalonic acid. See iso-Succinic 
acid. 

Methyl-d-mannoside tetranitrate (WILL 
and LEnzg), A., i, 228. 

trans-Methylmenthylamine, nitroso- 
(WALLACH and Snaee A., i, 485. 

Methylmorphimethinmethylic iodide, 
bromo-, action of sodium hydroxide 
on (VONGERICHTEN), A., i, 98. 

1-Methylmorpholine and _ its salts 
(Knorr and Matruess), A., i, 602. 

2”-Methyl-1 : 2-naphthacarbazole 
(ULLMANN), A., i, 591 

Methylnaphthamorpholine, its salts, and 
acetyl and benzoyl derivatives 
(STOERMER and RANKE), A., 
i, 451. 

Methyl-a-naphthaquinolone and _ its 
platinochloride (CLAUs and IMHOFF), 
A., i, 383. 

Methyl-8-naphthaquinolone (CLAvs and 
BESSELER), A., i, 332. 

Methylnitramine, action of  ethylic 

iodide on {UMBGROVE and FRAN- 
CHIMONT), A., i, 293. 
action of potassium nitrite on 
(FRANCHIMONT), A., i, 9. 
p-Methyloctylbenzene, and its mono- 
and di-nitro-derivatives (LIPINSK!), 
A., i, 428. 
p-Methyloctylbenzenesulphonic acid, 
and its salts (Liprnsk1), A., i, 423. 
p-Methyloctylphenyl methyl ketone 
(Lrprnsk1), A., i, 4238. 
2-Methylol-1-butanol. 
lycols. 
ae ie garner g ace (ANDRE), 
-» i, 685. 

rg ae mae eter acid. See 
exo-Hydroxyhexahydro-o-toluic acid. 

#-Methyloxazole-a-carboxylic acid 

(OESTERREICRH), A., i, 45, 


See 


See Amylenic 
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M-Methyloxazoline; picrate and auro- 
chloride of (GABRIEL and EscHEN- 
BACH), A., i, 62. 

5-Methylisooxazolone, oxime of (Jovirt- 
SCHITSCH), A., i, 64. 

Methyloxazoloneoxime, from action of 
ammonia on ethylic methylglyoxime- 
carboxylate and of sodium hydroxide 
on methylglyoximecarboxyamide(ERB- 
STEIN), A., i, 513. 

3-Methyloxindole, and its acetyl deriva- 
tive (ReIssent and ScHerK), A., 
i, 315. 

7-Methyl-8-oxypurine, 2: 6-dichloro- 
(FiscHER and Acu), A., i, 46. 

Methylparabanic acid, methylcarbamide 
of, its formation, properties, and 
decomposition products (FIscHER and 
Frank), A., i, 158. 

Methylcycdopentane (methylpentame- 

thylene) (ASCHAN), A., i, 565. 
presence of, in American petroleum 
(Youne), T., 910; P., 1898, 175. 
identity of, with hexahydrobenzene 
(KisneEr), A., i, 180. 
2-Methylcyclopentanone, and its semi- 


carbazone (MONTEMARTINI), A., 
i, 244. 
Methylpentanonesulphonal (WALLACH 


and Borscue), A., i, 301. 
Methylpentose, from 
(Welss), A., i, 619 
B8-Methylpentylenic a~y-glycol. 
under Hexylenic glycols. 
2-Methylphenacylideneflavene (FEUER- 
STEIN and vON KosTANECKI), A., 
i, 370. 
2’-Methylphenomorpholine,  38-chloro- 
(STOERMER and FRANKE), A., i, 451. 
Methylphenomorpholone (BIscHoFF), 
-» i, 183. 
Methylphenotolylaposaffranine and its 
hydrochloride (JAuBERT), A., i, 495. 
o-Methylphenylacetaldehyde, amino-, 
and its benzoyl derivative (Maas and 
WOLFFENSTEIN), A., i, 44. 
Methylphloroglucinol and its methylic 
ether, dimethylic ether, and tri- 
acetate (WEIDEL), A., i, 578, 579. 
ethylic carbonate (WEIDEL), A., i, 578. 
Methylphosphinic acid, preparation of, 
and its phenylic, tolylic, and y- 
cumenylic salts (MICHAELIS and 
KAEHNE), A., i, 418. 
p-chloro-, phenylic salt ( 
and KAEHNE), A., i, 418. 
Methylphosphoric acid, heat of neu- 
tralisation of (CAVALIER), A., ii, 499. 
1’-Methylphthalazine and its 4'-chloro- 
and 4’-iodo-derivatives and salts 
(GABRIEL aud EscHENBACH), A., 
i, 212, 


egg-albumin 


See 
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Methylphthalimide and its bromo- and 
chloro-derivatives (Sacus), A., i, 475, 
476. 

p-Methyl-a-phthalimidoacetophenone 
and its phenylhydrazone (RyAN), A., 
i, 650. 

a- and 8-Methylphyscions (HEssE), A., 
i, 681. 

1-Methylpipecoline. See 1:2-Dimethyl- 
piperidine. 

1-Methylpipecolylmethylalkine. See 
1-Methyl-2-8-hydroxypropylpiperid- 
ine. 

2-Methylpiperidine and its aurochloride 

(LADENBURG), A., i, 339. 
oxide, and its hydriodide (WERNICK 
and WOLFFENSTEIN), A., i, 536. 

Methylpropane. See Butane. 

a- and £-Methylpropanetetracarboxylic 
acids, ethylic salts (RUHEMANN and 
CunntnerTon), T., 1009, 1010. 

gt acid. See under 
Hexoic acids. 

Methylpropylbenzenes. See Cymenes. 

Methylpropylearbinol and Methyliso- 
propylearbinol. See under Amylic 
alcohols. 

4-Methyl-1-propylene-3 : 5-diketocyclo- 
hexane (HARRIES), A., i, 568. 

Methylisopropylethylenic glycol. See 
Hexylenic glycols. 

Methyl propyl ketone, action of sodium 

on (FREER and LaAcHMAN), A., 
i, 120. 

condensation of, with benzaldehyde 
(VoRLANDER), A., i, 28. 

Methyl isopropyl ketone, action of hydro- 

cyanicacid on(PoMERANZ) A..,i, 233. 

action of nitric oxide on (TRAUBE), 
A., i, 350. 

7-Methylpurine (Fiscner), A., i, 341. 

chloro-, hydrazide, and hydrazo- 
derivative (FISCHER), A., i, 281. 

2: 6-dichloro- (FiscHER), A., i, 97. 

2-chloro-6-amino-, 2:8-dichloro- 
6-amino-, 2: 6-diamino- (FISCHER), 
A., i, 281. 

2-chloro-6-amino-, conversion of, into 7- 
methylguanine (FiscHER),A., i, 340. 

2-chloro-6-thio- (FISCHER), A., i, 340. 

6-thio-, 8-thio-, ¢rithio-, and 2-oxy- 
6-thio- (FIscHER), A., i, 340. 

9-Methylpurine, 2 : 8-dichloro-6-amino- 

(FiscuEr), A., i, 280. 

Methyl olone-p-phenoxyacetic acid, 
and its methylic salt (Howarp), A., 
i, 29. 

Methylpyriculine, and its salts (OEs- 
TERREICH), A., i, 45. 

4-Methylpyridine-5:6-dicarboxylic acid 
(lepidinie acid), 2-chloro- (BESTHORN 
and BYVANOK), A., i, 451. 


INDEX OF SUBJECTS. 


1-Methy1-2-pyridyldihydro line 
(hgrontotyrin) Pinter end Cri- 
PIEUX), A., i, 688, 
Methylpyromucic acid, w-bromo- and 
w-dibromo- (HILL and SAWYER), A., 
i, 360. 
— Ipyromucic bromide, w-dibromo- ; 
action of water on (HILL and 
Sawren), A , i, 360. 
Methylpyromucic chloride, and action 
of bromine on (Hitt and Sawyer), 
A., i, 360. 
2-Methylpyrrolidine, and its 
(FENNER and TaFEL), A., i, 446. 
2’-Methylquinoline, heat of formation of 
(DELEPrngE), A., ii, 501. 
l-nitro- and 4-nitro- (CLAUS 
MoMBERGER), A., i, 206. 
4’-Methylquinoline (lepidine), amino-2’- 
chloro- (BESTHORN and ByYVANCcR), 
A., i, 450. 
2’-iodo-, and salts (ByvANcK), A., 
i, 690. 
2’-Methylquinoline-3’-carboxylic acid ; 
ethylic salt; amide (Cuaus and 
MoMBERGER), A., i, 206. 
l-amino-, 4-amino-, 1-chloro-, 1-nitro- 
and 4- nitro-, and their ethylic salts, 
hydrochlorides, latinochlorides and 


salts 


and 


methiodides (CiAus and Mom- 
BERGER), A., i, 207. 
2’-Methylquinoline-4’-carboxylic acid 
(Stmon), A., i, 152. 


2’-Methylquinoline-3’-4’-dicarboxylic 
acid (PFITZINGER), A., i, 209. 

Methylsalicylaldehyde. See o-Meth- 
oxy benzaldehyde. 

Methylsalicylic acid. See o-Methoxy- 
benzoic acid. 

Methylaposaffranine, salts of, and acetyl 
derivative (KEHRMANN and WETTER), 
A., i, 487. 

Methylsuccinic acid (pyrotartaric acid), 

electrolytic dissociation of (SmiTH), 
A., ii, 285. 

potassium salt, heat of formation of 
(Massoz), A., ii, 588. 

Z-quinine salt, solubility of (LADEN- 
BURG and Herz), A , 1, 405. 

Methylsuccino- -methylimide, -phenyl- 
imide, -benzylimide (KING), A., 1,177. 

1’- Methyltetrahydrophthalazine, and 
its salts and dibenzoyl derivative 
(GABRIEL and EscHENBACH), A., 
i, 212. 

Methyltetrahydrodioxypyridinecarb- 
oxylic acid, er salt (KNOEVEN- 
AGEL and Frigs), A., i, 448. 

«-Methyltetrahydroquinoline, heat of 
formation of (DELEPINE), A., ii, 501. 

es eg ea (Rizzo), A., 
i, 659. 
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Meth ef gs amino- (TRAUBE 
Horra), A., i, 236. 
Methyl -p-toluidoprepylphthalimide 
(FRANKEL), A., i, 75. 


Methyltolusaffranine (JAUBERT), A., 
i, 494, 

map gn I tn acid, ethylic 
salt (MU.uER), A., i, 276. 


B- Pers yee ig acid (MULLER), 
i, 276 
1-Methyluramil, and action of potassium 
cyanate on (FIscHER and CLEMM), 
A., i, 179 
1-Methyluric acid, oxidation of; action 
of methylic iodide on (FiscHER and 


CiEMM), A., i, 179. 
3-Methyluric acid, conversion of, into 
8-chloro-3-methylxanthine (FISCHER 
and Acn), A., i, 700. 
5-Methyluric acid, existence of (FISCHER 
and Acn), A., i, 700 
and action of lead peroxide on (Von 
LoEBEN), A , i, 128, 129. 


Methyl-y-uric acid ‘and action of hydro- 
chloric acid on (FiscHER and CLEMM), 
A., i, 179. 

Methylxanthine, a new, from urine, its 
aurochloride and _ platinochloride 
KrvcGER and SALomoN), A., i, 699. 

3-Methylxanthine, its 3-chloro-deriva- 
tive "7 their salts (FiscHER and 
Acn), A., i, 700. 

7- -Methylxanthine. See Heteroxanthine, 

Metol. See p-Methylaminophenol sul- 

hate. 

Mezcaline and its salts, methiodide, 
methochloride, and oxidation deriva- 
tives (HEFFTER), A., i, 499. 

Microcline from Bohemia (KATZER), A., 
ii, 297. 

Microline-albite-perthite from Saxony 
(Hazarp), A., ii, 390 


Micro-organisms, nitrifying (WrINo- 
GRADSKY), A., ii, 621. 
influence of salts on (STuUTZER and 
HARTLEB), A., ii, 622. 
Migration constant. See Electro- 
chemistry. 


Milk, composition of human (CARTER 
and RicuMmonp), A., ii, 175 ; (Cam- 


ERER and SOLDNER), s., 
ii, 394. 

relation of co ition of, to stages of 
growth of offspri pring (PRoscHER), A., 
li, 175 

detection of cane sugar in (POPASOGLI), 
A., ii, 651. 

detection of formalin in (FARN- 
STEINER), A., ii, 196. 


detection of gelatin-fat emulsion in 
(BECKMANN and SCHARFENBERGER 
GEN. SERTZ), A., i, 55. 
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Milk, detection of sodium hydrogen car- 
bonate in (Pap&), A., ii, 257. 
estimation of acidity in (DEVARDA), 
A., ii, 58. 
estimation of fat in (DEVARDA), A., 
ii, 358. 
estimation of lactose in (ORTMANN), 
A.,, ii, 411. 
See also Agricultural Chemistry. 
Milk-sugar. See Lactose. 
Millerite, action of sulphur monochloride 
on (SmiTH), A., ii, 571. 
Mimetite from Broken Hill, New South 
Wales (Marsn), A., ii, 81. 
Minerals, determination of (RICHARDS), 
A., ii, 75. 
sterelectrolysis of (MayENgoN), A., 
ii, 636. 
melting points p we 
ii, 383. 
heavy liquid for separating (MuTH- 
MANN), A., ii, 435. 
gases in (RAMSAY and TRAVERS), A., 
ii, 382; (TrLDEN), A., ii, 383. 
colouring matter of (FroMME), A., 
ii, 233. 
of a volcanic vent, 
(Lacrorx and GAUTIER), 
li, 609. 
Minerals, new. See 
Barium-heulandite. 
Beresowite. 
Bixbyite. 
Clinohedrite. 
Cordierite-pinite. 
Erionite. 
Grinlingite. 
Kalgoorlite. 
Ktypeite. 
Kubeite [error for Rubrite]. 
Langbeinite. 
Mossite. 
Picroilmenite. 
Planoferrite. 
Pseudogaylussite. 
Raspite. 
Senaite. 
Taylorite. 
Tripuhyite. 
Mineral-intergrowths (Hdéczom), 
ii, 601. 
Mineral pseudomorphs (CALKER), A., 
ii, 80; (WARREN), A., ii, 608. 
from New York (SmytTu), A., ii, 125. 
Mineral-oils. See Petroleum. 
‘Mineral soap” from 
(Knieut), A., ii, 610. 
Mineral veins at Przibram, Bohemia 
(Hormany), A., ii, 384. 
Mineral water. See Water. 
Minervite from New South Wales 
(MINGAYE and CARD), A., ii, 386. 


of (Cusack), 


Puy-de-Déme 
ee 


A., 


Wyoming 
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Mispickel (arsenopyrite), constitution of 
(STARKE, SHOCK, and Smirn), A., 
ii, 602. 
action of sulphur monochloride on 
(Smirn), A., ii, 571 
Molecular heat. See Thermochemistry. 
Molecular refraction and rotation. See 
Photochemistry. 
Molecular volumes. 
molecular. 
Molecular weights. See Weights, mole- 
cular. 
Molluses, secretion of acids by (ScHOEN- 

LEIN), A., ii, 442. 

Molybdenite from California (TURNER), 
A., ii, 611. 

action of sulphur monochloride on 
(Smirn), A., ii, 572. 

estimation of available molybdenam 
in (BORNTRAGER), A., ii, 649. 

— carbide (Morssan), A., 
ii, 161. 

Fluoroxymolybdic acid, lutcocobaltic 
salt (MIoLATI and Rossi), A., ii, 223. 

Manganimolybdicacid,salts of (RosEN- 
HEIM and Irzic), A., ii, 164. 

lowest oxide of (MUTHMANN 
NaGEL), A., ii, 593. 

Ozomolybdic acid (MUTHMANN and 
Nak), A., ii, 594. 

Permolybdic acid, salts of (MELIKOFF 
and PisSARJEWSsKY), A., ii, 337; 
(MUTHMANN and NaceEt), A., 
ii, 432. 

Molybdenum, estimation of :— 

effect of, on copper estimation (BREAR- 

LEY), A., ii, 258. 

~ estimation of (Goocn), A., ii, 54; 
(EvLER), A., ii, 192; (BREARLEY 
and JERVIs), A., ii, 643, 

estimation of, by iodine (GoocH and 
Norton), A., li, 648. 

estimation of available, in molybdeniie 
(BoRNTRAGER), A., ii, 649. 

Monarda fistulosa L., constituents of oil 

of (KREMERS), A., i, 326. 

Monarda Z., constituents of 

oil A (ScHUMANN and Kremers), A., 

i, 326. 

Monasite, occurrence and composition of 
(TrucHot), A., ii, 487. 


See Volumes, 


and 


Montanite from New South Wales 
(MinGAYE and Carp), A., ii, 385. 
Morin, formula of (HERzIGc), A., i, 327. 
sodium, potassium, ammonium, and 
magnesium salts of (PERKIN and 
Woop), P., 1898, 56. 
diazobenzene derivative of (PERKIN), 
T., 670; P., 1898, 161. 


INDEX OF SUBJECTS. 


Morin, tetrabromo-, action of bromine 
on; reduction of, by hydriodic acid ; 
ethylic ether (HERzIG), A., i, 328 

Morphenol, and its acetate (Von- 
GERICHTEN), A., i, 98. 

Morphenol methylic ether (VoNGERICHT- 

EN), A., i, 281. 
bromo-, formation, oxidation, and re- 
duction of ( VONGERICHTEN), A., i, 98. 

Morphine, constitution of (HeRzIG and 

Meyer), A., i, 53. 

derivatives of (VONGERICHTEN), A., 
i, 98. 

decomposition products of 
GERICHTEN), A., i, 281. 

detection of (BRocINER), A., ii, 269 ; 
(BRUYLANTS), A., ii, 270; (SzEr- 
GEEFF), A., ii, 467. 

estimation of, in opium, &c. (FARR 
and Wricut), A., ii, 101 ; (MoNTE- | 
MARTINI), A., ii, 270. 

Morphine, ¢ribromo-, teérabromo-, a- and | 
B-tetrabromo-, hydrobromides and salts | 
(Cavussg), A., i, 701. 

apvo-Morphine, constitution of (HERzIG 
and Meyer), A., i, 53. 

detection of (BRUYLANTS), A., ii, 270. 

Morpholine, and its salts and benzoyl 
and nitroso-derivatives (KNoRR), A., 
i, 602. 

Morphothebaine methiodide, constitu- 
tion of (Herzig and Meyer), A., 
i, 53. 

Mossite, from Norway (BricceEr), A., 
ii, 387. 

Moulds, production of nitrates and 

nitrites by (SrurzER and HARTLEB), | 
A., ii, 300. 

composition of the mycelia and spores 
of (MARSCHALL), A., ii, 178. 

cellulose nitrate as food for (BoKORNY), 
A., ii, 39. 

growth of, in acid solutions and influ- 
ence of maleic acid on (WEHMER), 
A., ii, 398. 

Muciec acid, action of hydrogen bromide 
on, in presence of ether (FENTON | 
and GosTLine), T., 558. 

action of hydrogen peroxide on, in the 
resence of ferrous iron (FENTON), 
-» 1898,120. 

Mucin, from an ovarian cyst and its 
hydrolytic products (LEPIERRE), A., 
i, 718. | 

formation of, by a pathogenic bacte- | 
rium (LEPIERRE), A., i, 612. 

Mucoid substance produced by Bacillus | 
pyocyaneus (CHARIN and DESGREz), | 
A., i, 504. 

Mucor pyriformis, production of citric | 
acid by, and action of, on rice | 
(WEHMER), A., ii, 446. 
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Musa ensete and M. paradisiaca, sap of 
(H&éBERT), A., ii, 446. 

Musa paradisiaca, composition 
flour of (Coppock), A., ii, 43. 
Muscarine, antagonistic action of sodium 

iodide (Cyon), A., ii, 300. 


of 


| Muscle, osmotic phenomena of (CooxKer), 


A., ii, 479. 

survival-respiration of (FLETCHER), A., 
ii, 392. 

non-coagulable proteids of (Mays), A., 
ii, 174. 

extraction of fat from (BoGDANOW), A., 
ii, 84. 

method of estimating fat in (FrANk), 
A., ii, 174; (Vorr), A., ii, 175. 

Muscovite,compact, from Loire(FRIEDEL), 

A., ii, 524, 

Muscular work, source of energy of 
(ZuntTz), A., ii, 238 ; (SEEGEN), A., 
ii, 239. 

relation of, to metabolism (ZuNtTz), 
A., ii, 83. 
effects of, on excretion of urea (GAR- 
RATT), A., ii, 480. 
Mycelia of Moulds, the composition of 
(MARSCHALL), A., ii, 178. 
Myoglobulin, formula of (ScHMIEDE- 
BERG), A., i, 342. 

Myosin, molecular weight of ; and halo- 
gen derivatives of (Blum and 
VAUBEL), A., i, 609. 

Kiihne’s formula for (SCHMIEDEBERG), 
A., i, 342. 

Myrcene, from oil of sassafra, bark ands 

leaves (PowERand KLEBER), A.,i, 327. 

Myricetin, presence of, in Rhus cotinus 
leaves(sumach), (PERKIN), T., 1017; 
P., 1898, 183. 

presence of, in the leaves of Pistacia 
lentiscus, in ‘‘ gambuzzo,” and galls 
of P. terebinthus (PERKIN and 
Woop), T., 376; P., 1898, 104. 
salts of (PERKIN and Woop), P., 
1898, 57. 
Myristic acid, from wool fat (Darm- 
STAEDTER and Lirscut71z), A., i, 245. 


| Myronic acid. See Sinigrin. 


Myrticolorin, the colouring matter of 
Eucalyptus macrorhyncha (Smitu), T., 
698 ; P., 1898, 166. 


1:2-Naphthacarbazole (ULLMANN), A., 
i, 591 


Naphthacene and Naphthacenediquinone 


(GABRIEL and LEUPOLD), A., i, 482. 
Naphthacenequinone, and its nitro- and 
dichloro-derivatives (GABRIEL and 
LEUPOLD), A., i, 482. 
62 
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Naphthacridine, and its methiodide and 
ethiodide (MorcAn), T., 548; P., 
1898, 132. 

iso-Naphthacridine, methiodide, ethiod- 
ide ; conversion of, into naphthacrid- 
ine (MorGan), T., 544; P., 1898, 
132. 

a 

rhs N ‘ 

Naphthalene, distillation of, with ether 

(BENEDICT), A., ii, 62. 

vapour pressure of, in contact with 
saturated solutions in methylic and 
ethylic alcohols, acetone and ether 
(TALMADGE), A., ii, 62. 

oxidation of, by potassium perman- 
ganate (ProcHAzK), A., i, 201; 
(TcoHERNIAC), A.. i, 263. 

physiological action of (KLINGMANN), 
A., ii, 85. 

Naphthalene, 1:4: 3'-tribromo- (CLAUS 

and JAckK), A., i, 325. 

1’: 4’ : 2-dichloramino- 
JAck), A., i, 324. 

B-Naphthaleneazohydroxynaphthaquin- 
one (KEHRMANN and GOLDENBERG), 
A., i, 34. 

a- and 8-Naphthalenediazocyanide, anti- 
and syn-modifications of (HANTZSCH 
and DANZIGER), A., i, 78. 

Naphthalene-8-sulphonic acid, methyl- 
amide, dimethylamide (Scuey), A., 
i, 34. 

a- and §-Naphthalenethiosulphonic 
acids, potassium salts (TROEGER and 
GROTHE), A., i, 263. 

a-Naphthaquinoline and its salts and 
methochloride, methiodide, metho- 
dichromate and methosulphate (CLAUS 
and ImuorFr), A., i, 333. 

8-Naphthaquinoline, benzylochloride, 
benzylodichromate, ethobromide, 
ethodichromate, ethiodide, metho- 
chloride, methodichromate, methiod- 
ide and methosulphate (CLAuUs:and 
BEsSELER), A., i, 331. 
amino-, 2”-bromo-, and nitro-, and 
their methochloridesand methiodides 
(CLAUs and BEssELER), A., i, 382. 

Bap ar pearl structural relation- 

ship of (CLAvs), A., i, 333. 


acid (DoEBNER), 


(CLaus and 


a-Naphthaquinoline- 8. -sulphonic acid 
and its methylic salt, chloride and 
amide (CutAus and Imuorr), A., 


i, 333. 

1:2-Naphthaquinone, 4: 3’-dibromo- 
(Ciavs and JAox), A., i, 325. 

a-and 8-Naphthaquinones, heat of for- 
mation of (VALEUR), A., ii, 500. 

8-Naphthaquinoneoxime, behaviour of, 
towards nitric peroxide (OLIVERI- 
TorToRIc!), A., i, 657. 
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Naphtharesorcinol. See 1 : 3-Dihydroxy- 
naphthalene. 
Naphthenes, from Russian petroleum 
(AscHAN), A., i, 407. 
8-Naphthenylamidine, nitrite, nitrate, 
eee (LosseN and Gra- 
BOWSE}), A., i, 83. 
B-Naphthenyldioxytetrazotic acid, B- 
naphthenylamidine, potassium and 
silver salts (LOSSEN and GRABOWSKI), 
A., i, 83. 
p-Naphthilpyruvic acid (Simon), A., 
i, 152. 
B-Naphthindole and its picrate (HiINs- 
BERG and SrmcorF), A., i, 275. 
Naphthindophenazine (Hinsperc and 
SrmcoFF), A., i, 275 
8-Naphthodioxindole 
SimcoFF), A., i, 275. 
a-Naphthol, heat of formation of 
(VALEUR), A., ii, 500. 
detection of, by formaldehyde (ENDE- 
MANN), A, ii, 147. 
a-Naphthol, dinitro-, lithium, mag- 
nesium, zinc and copper derivatives 
(Norton and LOEWENSTEIN), A 
i, 673. 
trimethylamine, aniline, o-toluidine, 
dimethylaniline derivatives (Nor- 


(HinsBERG and 


Ton and Smita), A., i, 673. 
2:4-dinitro-, condensation of, with 
piperidine (RosENHEIM and 
ScHIpRowWITz), T., 144; P., 1897, 
234. 
trinitro-, estimation of, volumetrically 
(ScHWARz), A , ii, 545. 
a- and B- nitroso-, "heat of formation of 
(VALEUR), A., ii, 500. 
B-Naphthol, heat of formation of 
(VALEUR), A., ii, 500. 
equilibrium in systems containing 
picricacid, benzene, and (KURILOFF), 
A., ii, 112. 
picrate, dissociation of, in benzene 
solution (KURILOFF), A., 
ii, 156. 


partition of, between water and 
benzene (Kuritorr), A » li, 328. 
detection of, by formaldehyde (ENDE- 


MANN), A., li, 147. 

B-Naphthol, 1-chloro- and dichloro- 
(CuRATOLO), A., i, 575. 

a-nitroso-, heat of formation of 
(VALEvR), A., ii, 500. 


B- Naphthol-8-o-azobromophenylbenz- 
imidazole and 8-Naphthol-8-o-azo-p- 
ea draescmmnin yg | and salts (von 
NIEMENTOWsKE]), A., i, 338. 

1-Naphthoxyacetone, "'2-nitro-, and its 
oxime, phenylhydrazone, and semi- 
carbazone (STOERMER and FRANKE), 
A., i, 451. 
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8-Naphthoxythiophosph-amide and -di- | Neobornylamine, its salts, formy], oot 


ea aa and HILDE- 
, i, 420. 


amide 
BRAND), A 


} 


a- and g-Naphthylallylsulphone-sulph- | 


ides (TROEGER and HoRrnvnc), A., 


i, 258. 


8-Naphthylamine, behaviour of, towards | 


formaldehyde (MorGan), T., 536 ; 
P., 1898, 132. 
ree of, with pyruvic acid 
(Stmon), A., i, 152. 

B- Naphthylamine, 1’: 3’-dibromo-, 1’: 4’- 
dichloro-, and 1 : 3 : 4-trichloro- (CLAUS 
and Jac), A., i, 324, 

B-N aphthylaminomalonic acid, ethylic 
salt (BLANK), A., i, 589. 

s-Naphthylaminophenylenebenzeny1- 
amidine and its hydrate (MUTTELET), 


A., i, 412. 

a- and 8-Naphthylanilines, p-nitro-o- 
amino-, anhydrides obtained from 
ligeenaaeh A og 4 442. 

B-Naphthyl isobutyl ketone (RovssEr), 
A., i, 593. 

8-Naphthyldiamylallyltrisulphone 
(TROEGER and Hornung), A., 
i, 258. 


a- Naphthyldiazonium nitrate (Kunz), 
A., i, 528. 

2’-B- -Naphthyldihydroiscindole 
(ScHoxitz), A., i, 472. 

Naphthylene- -o-diamine, condensation of 
with aposaffranine (FiscHER and 
GIEsEN), A., i, 93. 

8-Naphthyl ethyl ketone (RovussEt), A., 
i, 593. 

B-Naphthylic carbonate (EINHORN and 
Houiannpt), A., i, 578. 

Naphthylic phosphates and their mono- 
chloro-derivatives (AUTENRIETH), A., 
i, 15. 

B-Naphthylic propylic, 


isopropylic, iso- | 


butylic and isoamylic ethers (Bo- | 


pRovx), A., i, 592. 
8-Naphthylindoxylic acid, 
(BLANK), A., i, 590. 
B- ree 4 methyl ketone (RovsszEr), 
A., 


ethylic salt 


B- Nephth byl propyl ketone and hydr- 
azone (Rousset), A., i, 593. 

a- Naphthylsaffranol "I AUBERT), A., 
i, 495. 

B-Naphthylsemicarbazide (Youne and 
SrocKWELL), T., 370; P., 1898, 
73. 


a-Naphthyleulphamic acid (Paat), A., 
» 528. 


Narceine and wer” detection of 


(Bruy ants), A., ii, 270 

iso-Narcotine, from the condensation of 
hydrocotarnine with opianic acid 
(KERsTEN), A., i, 702. 


and benzoyl derivatives (Forster), T 
386 ; P., 1898, 97. 
Neodymium, isolation of (BouDOUARD), 
A., ii, 518. 
elementary nature of (DEMARCAY), A., 
ii, 518. 
atomic weight of (BRAUNER), P., 1898, 
72; (JonEs), A., ii, 429; (Bov- 
DOUARD), A., ii, 518. 
absorption spectrum of (BRAUNER), 
P., 1898, 72. 
Neodymium, salts and oxide of (BRAU- 
NER), P., 1898, 72. 
oxide (neodymia), influence of, on the 
emissive power of incandescent gas- 
mantles (HINTz), A., ii, 587. 
sulphate, electrical conductivity of 
solutions of (JoNES and REESE), 


A., ii, 552. 
solubility of (MUTHMANN and 
Roxie), A., ii, 518. 
Neon (RAMsAy and TrAveERs), A., 


ii, 574. 

Nephrin, presence of, in Nephromiwm 
levigatum, N. tomentosum and N. 
lusitanicwm (HEssE), A., i, 681. 

Nephromin, presence of, in Nephromium 
lusitanicum (HxEssk), A., i, 681. 

Nephromium levigatum, N. lusitanicum 
and JV. tomentosum, constituents of 
(Hessg), A., i, 681. 

Nerve, influence of acids and alkalis on 
electrotonic currents of (WALLER), 
A., ii, 394. 


Neurine, physiological ction of 

ae and Morr), A., 
242. 

Nickel, mode of occurrence in rocks 


(serpentines, &c.) (BoNNEY), A., 
li, 235. 

atomic weight of (RIcHARDS and 
CusHMAN), A., ii, 228 ; (WINKLER), 
A., ii, 475. 

electrolytic deposition of (FOERSTER), 
A., ti, 237. 

Nickel alloys, with copper, assay of 

(RicHE), A., ii, 354. 

with _ iron, microstructure of 
(Osmonp), A., ii, 590. 

with silver and zinc (FowLER and 
Hartoe), A., ii, 24. 


| Nickel salts, colour and constitution of 


complex (KuRNAKOFF), A., ii, 477. 
Nickel Ayperborate (itguixors and 

PISSARJEWSKY), A., ii, 375. 

potassium carbonate (REYNOLDS), : 
264; P., 1898, 54. 

oxide, action of arsenious acid on 
(REICHARD), A., ii, 22. 

lead potassium and ammonium nitrites 
(PRzIBYLLA), A., ii, 162. 


62—2 
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Nickel sulphate and nitrate, vapour pres- 
sures of saturated solutions of 
(LEscavrR), A., ii, 109. 

action of potassium cyanide on an 
ammoniacal solutionof(ScHMIDT), 
A.,i, 547. 
peruranate (MELIKOFF and PIssAR- 
JEWSKyY), A., ii, 166. 
Nickel, detection and estimation of:— 
detection of, spectroscopically (DE 
Gramont), A., ii, 686. 
estimation of (BREARLEY and JERVIS), 
A., ii, 642. 
estimation of, electrolytically (WoL- 
MAN), A., ii, 51 
estimation of, as phosphate (CLARK), 
A., ii, 144 
estimation of, in iron, cast iron and 
steel (PERILLON), A., ii, 260. 


estimation of, in nickel _ steel 
(SPULLER), A., ii, 95. 
separation oof aluminium from 


(LEFFLER), A., ii, 486. 
separation of aluminium, chromium, 
and iron from (WynKoop), A., 
ii, 54. 
separation of aluminium and zinc 
from (Parr), A., ii, 52. 
separation of iron from (DucRUv), A., 
li, 54 ; (BREARLEY), A., ii, 96, 648. 
separation of iron and manganese 
from, by electrolysis (ENGELS), A., 
ii, 192. 
Nickel-iron, telluric, from Greenland 
(CouHEN), A., ii, 232. 
Nickel-ore, electrical conductivity and 
specific heat of (ABT), A., ii, 107. 
Nickel-steel, estimation of nickel in 
(SPULLER), A., ii, 95. 
Nicotine, derivatives and structure of 
(PictET and GENEQUAND), A., i, 50. 
constitution and physiological action 
of (MoorzE and Row), A., ii, 176. 
methiodide, dimethiodide, metho- 
chloride, isomethiodide and iso- 
methochloride (PictET and GENE- 
QUAND), A., i, 50. 
detection of (MEuzER), A., ii, 651. 
Nicotinic acid (pyridine-3-cardoxylic 
acid), production of, from substance 
CygHjoN.S8. on oxidation (EDINGER), 
- i, 92. 
Nicotyrine, iodo-, and its salts (PICTET 
and CrEPIEUX), A., i, 688. 
Nicoulin, properties and physiological 
action of (BoINET), A., ii, 37. 
Niobium (colwmbiwm) oxide, action of 
sulphur monochloride on (SMITH), 
A., ii, 572. 
Niobic acid, and various niobates, 
crystalline (HoLMQUISsT), A, 
ii, 388. 
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Niobium (colwmbium). 

Niobic acid, hydroxylamine com- 
pounds of (HormANN and KoHL- 
SCHUTTER), A., ii, 381. 

Nitramines, behaviour of, towards 
diazomethane (HEINKE), A., i, 413. 
aliphatic, acetic acid solutions of, 
action of zinc and a-naphthylamine, 
aniline, dimethylaniline or phenyl- 
enediamine on (FRANCHIMONT), A., 

i, 9. 
Nitrates. See under Nitrogen, and also 

Agricultural Chemistry. 

Nitratine, from South West Africa 

(THoms and BoEturne), A., ii, 387. 
from Wyoming (Cross), A., ii, 126. 

Nitre, from Wyoming (Cross), A., 

ii, 126. 

Nitric acid, Nitric oxide, Nitric per- 
oxide. See under Nitrogen. 

Nitrification. See Agricultural Chem- 
istry. 

Nitriles, reaction of silicon tetrachloride 

with several (HAROLD), A., ii, 509. 

Nitriles. See also :— 

Benzonitrile. 

Benzylic cyanide. 

Benzylidenediaminocrotononitrile. 

iso-Butyronitrile. 

Cinnamylidenediaminocrotononitrile. 

d-Galactose, nitrile of. 

iso-Heptenonitrile. 

Lactonitrile. 

Mandelonitrile. 

eee 


nitrile. 
Pentacetylgalactonic nitrile. 


Pentenonitrile. 
3-Phenoxy-a-ethylvaleronitrile. 
Pinocamphonitrile. 
Piperony lidenediaminocrotononitrile. 
Propionitrile. 
Toluonitrile. 

Nitrites. See Nitrous acid, under 


Nitrogen. 

Nitro-compounds, aromatic, behaviour 
of, towards diazomethane (HEINKE), 
A., i, 413. 

Nitro-derivatives. See under :— 
Acetamidobenzoic acid. 
Acetamidophenoxyacetic acid. 
Acetanilide. 

Acetic acid. 

Acetobenzamide. 

Acetotoluidide. 
Acetoxymethylcoumarazine. 
Acetylbutyltoluene. 
Alloxanphenylhydrazone. 

Amylenic glycol (2-methylol-1-butanol). 
iso-Amylic alcohol. 

Amylisonitramine. 

Aniline. 
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Nitro-derivatives. See under :— 


Anilino-8-isobutyric acid. 
Anilino-a-phenylacetic acid. 
Anilino-a-propionic acid. 
Anisenyltetrazotic acid. 
Benzacetophenylhydrazide. 
Benzaldehyde. 


Benzaldehyde-diethylacetal and -di- 


methylacetal. 
Benzaldehydesulphonic acid. 
Benzamidine. 
one pean D-eapbiiyianl 

ine. 
o-Benzamido-p-nitrophenylaniline. 
o- Benzamido-p-nitrotolylaniline. 
Benzanilide. 
Benzanilidimido-chloride. 
Benzene. 
Benzeneazohydroxynaphthaquinone. 
Benzeneazophenol. 
Benzenylanilidoxime. 
Benzenylhydrazidine. 
Benzenyltetrazotic acid. 
Berzhydroxamic acid. 
Benzimido-ether. 


Benzo-diethylacetal and -dimethyl- 


acetal. 
Benzoic acetic peroxide. 
Benzophenone. 
Benzoylacetone. 
Benzoylbenzhydroxamic acid. 
Benzoylmethylanilide. 
Benzoyltriphenylcarbinol. 
Benzylacetic acid. 
Benzylisobenzaldoxime. 
Benzylisocinnamaldoxime. 
Benzylic chloride and cyanide. 
Benzylideneacetone. 
Benzylidenediaminocrotononitrile. 
Benzylideneaminoguanidine. 
Benzylideneaminonaphthol. 
Benzylideneaminosalicylic acid. 


Benzylidenebutylxylyl methy! ketone. 


Benzylidenedizsonitramine. 

Benzylideneisophorone. 

Benzylmethane. 

Benzylmethylnitramine. 

Benzylnitramine. 

Benzylnitrosohydroxylamine methy] 
ether. 

Benzylnitrourethane. 

Benzylsulphonic acid. 

Benzylsultone. 

Benzylurethane. 

Bilianic acid. 

Bismuthodinitrotriphenyl. 

Butane and iso-Butane. 

iso-Butylenic glycol and (ert-iso- 
Butylenic glycol. 

iso-Butylglycerol. 

Butylic alcohol. 

Butylmethylphthalide. 
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| Nitro-derivatives. See under :— 


Butylxylyl amyl, butyl, and methyl 
ketones. 

Butylxylylearboxylic acid. 

Butylxylylglyoxylic acid. 

Butyramide. 

iso-Butyronitrile. 

Campholactone. 

Camphor. 

Catechol ethylenic ether. 

Cellulose. 

Cholylic acid. 

Cinnamic acid. 

Cinnamamide. 

Cinnamonitrile. 

Cinnamylidenediaminocrotononitrile. 

Coumarone. 

Cresol. 

iso- Dehydrophenylbenzylidene- 
hydrazone and -hydrotetrazone. 

Desmotroposantonin. 

Diacetylbutandiol. 

tert-Diacetylpentandiol. 

Diazobenzene. 

Diazobenzoimide. 

Diazotoluoimide. 

Dibenzhydroxamic acid. 

Dibenzyl. 

Dibenzyl-a-carboxylic acid. 

Dibenzyldisulphonic acid. 

Dibenzylideneacetophenone- o-nitrani- 
line and -nitrotoluidine. 

Diethylamine. 

Diethylcarbinol. 

Diethylnitramine. 

Diethyloxamide. 

Dimethylaminomethylazimidobenzene. 

Dimethylaniline. 

Dimethylearbonylnitrosamine. 

Dimethyllignone-blue. 

Dimethylnitramine. 

Dimethyl] phenosaffranine. 

Dinitrosacyl. 

Diphenylamine. 

Diphenylbenzylidenehydrotetrazone. 

Diphenyldihydrotetrazine. 

Diphenylmethylamine. 

Diphenylmethylazammonium 
hydroxide. 

Diphenyltetrazine. 

Diphenyltetrazole. 

Dipheny] triazole. 

Ditolylcedriret. 

Di-p-tolyloxamide. 

Ditolylphthalide. 

Ethane. 

Ethoxyphenyl-m-phenyltriazole, 

Ethylamine. 

Ethylaminobenzoic acid. 

Ethylene. 

Ethylic alcohol. 

Ethylidenebutylxyly] methyl ketone. 
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Nitro-derivatives. See under :— 
Ethylidenedizsonitramine. 
Ethylindolinone. 
Ethyl-nitramine and -isonitramine. 
Fenchone. 

Fluoran. 

Fluorenone. 

Fluorescein. 
Formazylbenzenecarboxylic acid. 
Guaiacol. 

Harmine and apo-Harmine. 
Heptane and ‘so-Heptane. 
Hexane and iso- Hexane. 
Hexylenic glycol. 
Hydrazoisoamylbenzene. 
Hydrazoisobutylbenzene. 
Hydrazoisopropylbenzenoe. 
Hydrocellulose. 
p-Hydroxybenzaldehyde. 
Hydroxybenzophenone. 
Hydroxybenzylsulphonamide. 
Hydroxybenzylsulphonic acid. 
Hydroxydimethylpyridine. 

Oy sae. er ar ea a 
Hydroxymethylcoumarazine. 
Hydroxyphenyl-m-phenyltriazole. 


Hydroxytripheny]tetrazolium chloride. 


y- Lutidostyril. 
y-Lutidostyrilearboxylic acid. 
Menthone. 

Methane. 
Methoxybenzylsulphonamide. 
Methoxycoumarin. 
Methoxyformazylbenzene. 
Methoxyphenacyl-p-phenetidine. 
Methoxyphenylpyruvic acid. 
Methoxytriphenyltetrazolium iodide. 
Methylaniline. 
Methylisobutylcarbinol. 
Methylenedizsonitramine. 
éso-Methylethylnitramine. 
Methylnitramine. 
p-Methyloctylbenzene. 
Methylpropylcarbinol. 
Methylzsopropylcarbinol. 
Methylquinoline. 
Methylquinolinecarboxylic acid. 
Naphthacenequinone. 
Naphthaquinoline. 

Naphthol. 
Naphthoxyacetone. 
a-Naphthylanilines. 

Octane and iso-Octane. 
Opianic amide and chloride. 
m-Opindolone. 

Oxycannabin. 

Oxycellulose. 

Pentane and iso-Pentane. 
Phenetoil. 
Phenonaphthoxazone. 
Phenosaffranine. 
Phenoxyacetic acid. 
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Nitro-derivatives. See under :— 


Phenoxyacetone. 
B-Phenoxydimethylnaphthalene. 
Phenyl-o-acetaminocinnamonitrile. 
Phenylacetic acid. 

Phenylaniline. 

Phenylazocarbamide. 

Phenylazohydroxybenzylamide. 

ae re 
acid. 

Phenylazohydroxymethylamide. 

Phenylbenzylbenzylidenehydrazone. 

Phenylcarbinol. 

Phenylcarbostyril. 

1-Phenyl-3-carboxy-4-phenylhydr- 
azonephthalazone. 

Phenyldihydroisoindole. 

Phenyldimethylosotriazole. 

Phenyldimethy]-m-phenylenedi- 
amine. 

Phenylenediethylglyoxal. 

Phenylhydrazinedihydrotartaric 
osazone. 

Phenylic isoamylic ether. 

Phenylic benzylic ether. 

Phenylic carbonate. 

Phenylic a ether, ethylic 
ether, methylic ether, propylic 
ether. 

Phenylpropionamide. 

Phenyiquinoline. 

Phenylsaffranine and Phenylapo- 

e. 

Phenylsemicarbazide. 

5-Phenyltetrazole. 

Phenyltriazole. 

Phenyltriazoledicarboxylic acid. 

Phenyltrimethylammonium nitrate. 

Phenylxylylenediamine. 

Picric acid. 

Piperidylbutylic alcohol. 

Piperonylidenediaminocrotononitrile. 

Propane. 

Propionamide. 

Propylene. 

Propylic alcohol. 

Propylic chloride. 

Propylidenedizsonitramine. 

Propylisonitramine. 

Quinoline. 

Resorcinol. 

Rosinduline. 

Salicylic phenylhydrazone. 

Stilbenedisul phonic acid. 

Styrene. 

Tetramethyldiaminobenzophenone. 

Tetramethyl-m-phenylenediamine. 

Theobromine. 

Thymol. 

Tolualdehyde. 

Toluenesul phonic acid 

Toluidine, 
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Nitro-derivatives. See under :— 
Toluidinoisobutyric acid. 
Toluidino-a-phenylacetic acid. 
Toluidino-a-propionic acid, 
Toluonitrile. 
p-Toluoyl-o-benzoic acid. 
Tolylacetic acid. 
Tolylanilines. 

Tolylic methylic ether. 

Tolyliodonium iodide. 

Tolyloxamic acid. 

Tolylpyruvic acid. 

Triacetoxyisobutane. 

Triacetylisobutylglycerol. 

Trihydroxyisobutane. 

Trimethyleneglycol. 

Triphenylmethane. 

Urethane. 

Vanillic acid. 

Veratrole. 

Vitexin. 

Nitrogen in minerals and rocks (TILDEN), 

A., ii, 383. 


possible allotropic modification 
(TEupT), A., ii, 421. 

atomic weight of (VizEs), A., 
ii, 572. 


atomic weight and molecular volume 
of (BERTHELOT), A., ii, 502. 

refraction of (RAMSAY and TRAVERS), 
A., ii, 273. 

atomic refraction of (BRrUuHL), 
ii, 417. 

density of (Lepvc), A., ii, 331. 

solubility of, in water (Bonr), A., 
ii, 211. 

tervalent and quinquevalent relation 
of (LACHMAN), A., i, 400. 

evolution of, by a bacterium (AMPOLA 
and GaARINo), A., ii, 177. 

amount of, liberated by denitrifying 
bacteria (PFEIFFER and LEMMER- 
MANN), A., ii, 445. 


A., 
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of | 


liberation of, by nitrifying bacteria | 


(STUTZER 
li, 348. 
Nitrogen chloride, preparation of (HENnT- 
SCHEL), A., ii, 114. 
oxides, refraction of (BrUuHL), A., 
ii, 362. 
Nitrogen monoxide(nitrous oxide), den- 


and HARTLEB), A., 


sity of (LEDUC), A., ii, 108 ; (Ray- | 


LEIGH), A., ii, 291. 

and carbonic anhydride, volumes of 
mixtures of (LEDUC), A., ii, 326. 

solubility of, in aqueous solutions 
(RorH), A., ii, 18. 

solubility of, in alcohol (Bonr), A., 
ii, 211. 

Nitrogen dioxide (nitric oxide), solubil- 


ity of, in water and alcohol (Bour), 


A,, ii, 211, 
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| Nitrogen. 


Nitrogen trioxide (nitrous anhydride), 
preparation of liquid (CoHEN and 
CALVERT), T., 166. 

Nitrogen tetroxide (nitric peroxide), heat 
conductivity of (MAGNANINI and 
MALAGNINI), A., ii, 282. 

dissociation and specific heat of 
(ScHREBER), A., il, 153. 

influence of, on the formation of ozone 
from air (SHENSTONE and Evans), 
T., 250; P., 1898, 40. 

reaction of silicon tetrachloride with 
(HaARo.p), A., ii, 509. 

Nitric acid, progress of formation of, 
during nitrification in natural 
waters (ADENEY), A., ii, 86. 

density, electrical conductivity and 
chemicai behaviour of (VELEY and 
MANLEY), A., ii, 277. 

transference ratios of (BEIN), A., 
ii, 554, 

ethylic salt, dielectric constant of, 
at — 185° (Dewar and FLEMING), 


A., ii, 279. 
Nitric acid, detection and estimation 
of :— 


detection of (WoopkUFF), A., ii, 254. 
detection of, in viscera (SEYDA and 
Woy), A., ii, 453. 
estimation of, by 
(Utsen), A., ii, 45. 

estimation of, in soil (KUNTZE), A., 
ii, 45. 

estimation of, in waters (Stock), 
A., ii, 639. 

estimation of, in waters, when com- 
bined (Boutie), A., ii, 638. 

Nitrates, oxidation of nitrites to, by 


electrolysis 


bacteria (WINOGRADSKY), A., 
ii, 621 ; (SruTzER and HARTLEB), 
A., ii, 622. 


influence of, on plant metabolism 
(HANsTEEN), A., ii, 178. 
influence of, on germination (VANDE- 
VELDE), A., ii, 302. 
influence of, in urine analysis (BAR- 
DACH), A., ii, 268. 
See also Agricultural Chemistry. 
Nitrous acid, formation of, during nitri- 
fication in natural waters 
(ApENEY), A., ii, 86. 
detection of, in water (GAWALOW- 
SKI), A., ii, 46. 
estimation of, gasometrically (Rirc- 
LER), A., ii, 186. 
estimation of, in water (K6n1@), A. 
ii, 313 ; (Rosin), A., ii, 542. 
Nitrites, oxidation of, to nitrates by 
bacteria (WINOGRADSKY), A., 
ii, 621 ; (SturzER and HaRTLEp), 
A,, ii, 622. 
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Nitrogen. 
Hyponitrous acid (HANTzscH), A., 
ii, 22; (KrrscHner), A., ii, 373. 
estimation and decomposition of 


(Hantzsch and Saver), A., 
i, 172. 
Nitrogen, detection and estimation 


of :— 

detection and separation of helium 
from, by liquefaction (DEWAR), P., 
1897, 190. 

estimation of, by Kjeldahl’s process 
(Sso~LEMA), A., ii, 307. 

estimation of, by persulphates (BRUN- 
NER), A., ii, 350. 

estimation of carbon and, simultane- 
ously in a vacuum (MOrRNER), A., 
ii, 256. 


free, estimation of, in coal gas (ARTH), | 


A., ii, 535. 


estimation of, in manures (DEVARDA), | 


A., ii, 350. 


estimation of, in guano (SCHENKE), | 


A., ii, 46, 138. 
estimation of alkyl groups attached to 
(Herzic and MryEnr), A., i, 53. 
Nitrogen. See also Agricultural 
Chemistry. 
Nitrogen-oxidation, reasons for adopting 
the term (ADENEY), A., ii, 86. 
Nitro-group in organic compounds, esti- 
mation of, volumetrically (YouNG and 
Swalyn), A., ii, 186. 
Nitrohydroxylamic acid (nitrohydroxyl- 
amine) (ANGELI), A., ii, 216. 
Nitrometer, modified form of (JOWETT 
and Carr), A., ii, 688. 
Nitroso-compounds, aliphatic, production 
of (PrLoty), A., i, 223 
Nitroso-derivatives. See under :— 
Acetamidoguaiacol. 
Benzene. 
Benzenesulphonehydroxamic acid. 
Benzylnitrosohydroxylamine methylic 
ether. 
iso-Butylmenthylamine. 
iso-Butyric acid. 
iso-Butyronitrile. 
Campholactone. 
Camphor, 
Carbonyldimethylcarbamide. 
Carvacrol. 
Cresol. 
Diacetylbutanediol. 
tert-Diacetylpentandiol. 
Diisobutyl ketone. 
Diethylnitrosamine. 
Ditsopropylacetone. 
Diisobutyl ketone. 
Dimethylaniline. 
Dimethylanilino-phthaloylic 
-hydrophthaloylic acids. 


and 
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Nitroso-derivatives. See under :— 
Dimethylnitrosamine. 
Dimethyl-m-xylidine. 
Dioxalacetoguanidine, ethylic salt of. 
Diphenylhydroxylamine, 
Diphenylnitrosamine. 
Ditolylhydroxylamine. 
Ethylisoamylamine. 
Ethylmenthylamine. 

Guaiacol, 
Hydroxyphenylhydrazine. 

. Hydroxyurethane benzylic ether. 
Meroquinenine. 
Mesitylene. 
p-Methylaminophenol. 
Methylaniline. 
Methyl isobutyl ketone. 
Methylmenthylamine. 
Morpholine. 
Naphthol. 
Octane. 
Pentamethylenexylylenediamine. 
Phenol. 
Phenolphthalide. 
Phenolphthaloylic acid. 
Phenyl] anilinoethyl ketone. 
Phenylhydroxylamine. 
Pinene. 
a-Pipecoline. 
Propane. 
iso-Propylacetone. 
Propylmenthylamine. 
Propyl-p-tolylamine. 
on, ge mana 
Thymol. 
Triacetonedihydroxylamine. 
Triacetylisobutylglycerol. 
Trihydroxyisobutane. 
Xylene. 

Nonane (ennane) from Scottish petroleum 
oil (HEUSLER), A., i, 102. 

Nonanedicarboxylic acids. 
Diisobutylmalonic acid. 
Octylmalonic acid. 

Nonanedioic-3;7-dimethyloic acid. See: 
Heptanetetracarboxylic acid. 

Nonenylic alcohol (2: 6-dimethyl-2- 
heptene-6-0l), from action of potassium 
hydroxide on lemonol ; its acetate ; 
action of sulphuric acid on (BARBIER), 
A., i, 617. 

Nonenylic alcohol (methyltertbutyl- 
allylcarbinol) and its oxidation; hy- 
droxy-derivative of (GNEDIN), A., 
i, 291. 

Nonoie acid, from fusion of camphoric 
acid with potash (CrossLEY and 
PERKIN), T., 21; P., 1897, 218. 

Nonylenic glycol (dimethylheptene 
glycol), from the action of sulphuric 
acid on dimethylheptenol (BARBIER), 
A., i, 617. 


See :— 


INDEX OF 


nylenic lycol (isopropy:isobutyl- 

ylenic glycol) not formed in the 
condensation of isobutaldehyde with 
mare (LILIENFELD and 
Tauss), A., i, 508. 

Nonylenic gl; rool, a primary-secondary-B-, 
from condensation of isobutaldehyde 
and isovaleraldehyde, and its oxida- 
. om (LILIENFELD and Tavss), A., 
i 

Nonylenic oxide (dimethylheptene oxide), 
from action of sulphuric acid on di- 
methylheptenol (BARBIER), A., i, 617. 

Beeps acid and its barium salt 
(Hess), A., i, 680. 

Norguaiaretic acid, preparation of, and 
tetracetyl derivative of (HErzia and 
ScuiFF), A., i, 327. 

Norperlatin, preparation of, from perlatin, 


and its m.p. (HEssE), A., i, 679. 
Norrangiformic acid and its methylic 
salt (Hzssx), A., i, 533. 


Nostoc punetiforme, fixation of nitrogen 
by (BourtHac), A., ii, 39. 

Noumeite (?) from Swi tzerland (BONNEY), 
A., ii, 235. 

re acid, constitution of (Nox), A., 
i, 718, 

Nuclein, molecular weight and halogen 
derivatives of (BLUM and VAUBEL), 
A., i, 609. 

Nucleins, artificial, the staining pro- 

rties of (MaTHEws), A., i, 542 
influence of, on human metabolism 
(MILRoY and Matco.m), A., ii, 479. 

Nucleo-albumin, synthesis of a colloid- 
substance from (PICKERING), A., 
i, 288. 

Nucleo-proteid, obtained from Bacillus 
ranicidus (GALEOTTI), A., ii, 444. 

Nucleo-proteids, prunes of oxidation 
changes by (SpITzER), A., ii, 36, 618. 

Nutrition, influence of borax on (Cnit- 

TENDEN and Grzs), A., ii, 238. 

of infants (JOHANNESSEN and WANG), 
A., ii, 343. 

of oats, relative influence of arsenic 
and phosphoric acids on (STOKLASA), 
A,, ii, 131. 


0. 


Oak leaves. See Agricultural Chemistry. 

Oak-tannin, composition of, and decom- 
position products (MztzcER), A., 
li, 88. 

Oak wood and bark, substances occurring 
in; ratio of ash in (METZGER), A., 
ii, 88, 
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Oak wood and bark, action of Hiibl’s 
reagent on (BoRTTINGER), A., i, 199. 
Oats. See Agricultural Chemistry. 
Obituary notices :— 
W. L Hiepe, T., 1047. 
James Wy lie Rodger, T., 1047. 
Octane, crude, decomposition of, at high 
temperatures (WorsTALL and Bur- 
WELL), A., i, 101. 
n-Octane, action of nitric acid on (Wor- 


STALL), A., i, 346. 
nitro- and dinitro-, reduction of (Wor- 
STALL), A., i, 346. 


zso-Octane, action of fuming nitric acid 
on, and its nitro-compound (FRANCIS 
and Young), T., 931; P., 1898, 177. 
Octane (diisobutyl, dimethylhecane),action 
of fuming nitric acid on, and its ¢ri- 
nitro-derivative (FRANCIS and 
Youne), T., 982; P., 1898, 177. 
nitro-, reduction of (Prtory and RvFrF), 


A., i, 289. 
2-nitroso- (Prnoty and RvuFF), A., 
i, 289. 


cyclo-Octanone (azelaone) (DERLON), A., 
i, 638. 

Octanedicarboxylic acid. See Heptyl- 
malonic acid. 

Octoaspartic acid and Octoaspartide, 
and phenylhydrazide (ScuirF), A., 
i, 68. 

Octoglycol, action of I acid on 
(BRAUCHBAR and Koun), A., i, 354. 
Octoic acid, from fusion of camphoric 
acid with potash ; oxidation (CROSSLEY 
and PERKIN), T., 19; P., 1897, 218. 

Octomethyldiaminobenzidine, methiod- 
ides (NOELTING and FouRNEAUX), A., 
i, 189. 


Octopus, urine of (SCHOENLEIN), A., 
ii, 443. 

Octopus macropus, secretion of the 
salivary glands of (Hypk), A., 
ii, 175. 

Octylamine, and its platinochloride 
(WoRSTALL), A., i, 346. 


Octylmalonic acid, electrolytic dis- 
sociation of (SMITH), A., ii, 285. 

Octylphenylazo-a-naphthol (LIPINsK!), 
A., i, 423. 

Octyiphenyl methyl ketone and phenyl 
rene and their oximes (LIPINSKI), 

, i, 423. 

Gasathaldozinie. See Heptaldoxime. 

Cnanthylideneacetoacetic acid. See 
Heptylideneacetoacetic acid. 

Officers, Memorial to the Council with 
reference to the election of the: 
opinion of counsel thereon: action of 
the Council thereon : correspondence 
relating to, P., 1898, 2, 4, 33, 61. 

Qileakes. See Agricultural Chemistry 
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Oils, bromine thermal] test for (HEHNER), 
A., ii, 197 ; (JENKINS), A., ii, 198 ; 
(ArcHBuTT), A., ii, 316. 

iodine number of (SCHWEITZER and 
LunewiTz), A., ii, 98. 

Hiibl’s iodine process in the analysis of 
(Wiss), A., ii, 418, 466, 491. 

ethereal, estimation of, in aromatic 
waters (BECKURTS and FRERICHS), 
A., ii, 410. 

mineral. See Petroleum. 


phosphorised, estimation of phos- 
phorus in (Srypa), A., ii, 255. 
Oils. See also :— 
Angostura bark, oil of. 
Castor oil. 


Cedar-wood oil. 

Cloves, oil of. 

Cotton seed oil. 

Culilawan oil. 

Earth-nut oil. 

Eucalyptus, oil of. 

Fish oil. 

Geranium oil. 

Hop oil. 

Linseed oil. 

Mandarin oil. 

Monarda fistulosa and M. punctata, 
oils of. 

Oleum Sabine. 

Olive oil. 

Palm oil. 

Pine resin oil. 

Pine wood oil. 

Rosemary, oil of. 

Roses, oil of. 

Sassafras bark and leaves, oil of. 

Schinus molle, oil of berries of. 

Sesame oil. 

Spearmint, oil of. 

Wood oil, Japanese. 

Olefines, combination of, with mercury 

salts (DENIGES), A., i, 546. 

Oleic acid, oxidation of, with alkaline 
potassium permanganate, and with 
chromic acid; fusion with potash 
(EDMED), T., 628, 631, 632; P., 
1898, 133. 

change produced in, on keeping | 
(von SENKOwSKI), A., i, 628. 

glyceryl salt of, presence of, in oak | 
wood and bark (METzGER), A., ii, 88. 


Oleum Sabine (Fromm), A., i, 674. 
Olive. See Agricultural Chemistry. 
Olive-oil, formation of, by the olive | 
(GERBER), A., ii, 131. 
dielectric constant of, at -185° | 
(D—EwAR and FLeEminc), A., | 
ii, 279. 
action of silent electric discharge on, | 
in presence of nitrogen (BERTHE- 
LoT), A., i, 559 
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Olive-oil, detection of small quantities of 
cotton oil in (TorTELLI and Rvec- 
GERI), A., ii, 465. 

detection of cotton seed, sesamé and 
earth-nut oil in (ToRTELLI and 
RvucGER!), A., ii, 653. 

Olivine from an Atacama meteorite 
(HarttEy and RAmAGeE), A., 
ii, 287. 

Olivine-rock from Colorado (WHITAKER), 
A., ii, 236. 

Omicholin, identity of Garrod’s urobilin 
with (THupDIcHUM), A., i, 712. 

Onofrite from China (TERMIER), A., 
ii, 167. 

Ononine, detection of (BROCINER), A., 
ii, 269. 

Oophorin, detection of iodine in (SEYDA), 
A., ii, 403. 

Opal from Oregon A., 
ii, 609. 

from New South Wales (CuRRAN), A., 
ii, 80. 

nickeliferous, from New South Wales 
(PorTER), A., ii, 603. 

Ophicalcite from Switzerland (BALL), A., 
ii, 125. 

Opianamide, bromo- and nitro-, and the 
products of action of hydroxylamine 
hydrochloride on, and their acetyl 
derivatives (BistRzYcKI and Fywny), 
A., i, 427. 

Opianic acid, condensation of, with 
hydrocotarnine to form sonarcotine 
(KersTEn), A., i, 702. 


(EAKLE), 


Opianic chloride, brom- and_nitro- 
(BistRzycKI and fFywnn), A, 


i, 426, 427. 

y-Opianic acid, rhodinol salt (Erp- 
MANN), A., i, 325 

Opiazone, brom-, and its acetyl and 
diacetyl derivatives (BIsTRzYcKI and 
Fynn), A., i, 427. 

Opium, analysis of (Dorr), A., ii, 101. 
estimation of morphine in (MonrTE- 

MARTINI), A., ii, 270. 
estimation of starch in (KEBLER and 
LAWALL), A., ii, 463. 

Optical antipodes, interconversion of 
(WALDEN), A., i, 178. 

Orcinol, condensation of, with chloral 
hydrate (HEwitr and Drxon), T., 
397; P., 1898, 103. 

Orcinol-p-methoxysulphonphthalein 
(MoALE), A., i, 429. 

Orcinolsulphonphthalein (Sonon), A., 
i, 429. 

Ordenite from Wyoming (Cross), A., 
ii, 125. 

Oreoselone, mono- and di-methylic salts, 

and acetyl derivative (PoppER), A., 

i, 600. 
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Ores from New South Wales (MINGAYE 
and Carp), A., ii, 385. 

from Nova Scotia (GILPIN), A., ii, 384. 

estimation of chromium and vanadium 
in (HILLEBRAND), A., ii, 541. 

Organic analysis. See Analysis. 

Organic compounds, synthesis of, by 

means of the dark electric dis- 
charge (HEMPTINNE), A., i, 461. 

unsaturated, stereochemistry of 
(SupBorovcH and Luoyp), T., 
81; P., 1897, 240. 

Organic matter, estimation of, 
chromic acid (BARNks), A., ii, 97. 

Organic radicles, unsaturated, acidic 
character of (HENRICH), A., i, 631. 

Organisms, evidence for the existence of, 
in the oldest rocks (CALLAWAY), A., 
ii, 236. 

Organo-metallic compounds. See :— 
ismuth -trianisyl, -triphenetyl, -tri- 
eumy], -triphenyl, -tritolyl, -trixylyl. 

Butylene mercurosomercuric nitrate. 

Mercuric mercaptide, mercapto-bro- 
mide, -iodide and -nitrate. 

Mercurydipheny]l. 

Mercury-a-naphthylic nitrate. 

Mercury-p-tolylic nitrate. 

Oxymercarbides (under Mercury), 

Tindiethyl. 

Tin tetrabromide and _ tetrachloride, 
bisdimethylic, bisdiethylic and bis- 
diamylic sulphides. 

Tin tetrabromide pyridine and tetra- 
chloride pyridine. 

Tintriethyl. 

Ornithin (diaminovaleric acid), forma- 
tion of, by hydrolysis of arginine 
(ScHULZE and WINTERSTEIN), A., 
i, 281. 

Orsellinic acid, formed by the decom- 
position of lecanoric acid; its properties 
and methylic salt (HEssE), A., i, 533. 

Orthite from the Harz (LurpEcK®), A., 
ii, 76. 

Orthoclase, from a mineral-vein in Idaho 
(LInDGREN), A., ii, 605. 

Orylic acid, composition, properties, 
metallic salts, and decomposition pro- 
ducts of (BALKE), A., i, 100. 

Oscillatory discharge. See 
chemistry. 

Osmosis and Osmotic Pressure. 
under Diffusion. 

Osyritrin, relation of, to myrticolorin 
and Viola quercitrin (Sm1TH), T., 701; 
P., 1898, 167. 

Ottrelite from Sweden (WeErBULL), A., | 

ii, 439. 

and chloritoid (Barrow), A., ii, 389. 

Ouabic acid and its salts and decom- 


by 


Electro- 


See 


position products (ARNAUD), A., i, 597. 
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Ouabin, properties, reactions and deriva- 
tives of (ARNAUD), A., i, 377, 597, 
678. 

heptacetate (ARNAUD), A., i, 677. — 

Ovomucin, from egg-albumin, and its 
osazone (E1cHHOLZ), A., i, 541. 

Oxalacetic acid, ethylic salt, action of 

ferric chloride on (MORRELL and 
Crorts), T., 346. 

action of, on guanadine and deriva- 
tives of carbamide (MULLER), A., 
i, 275. 

Oxalisobutyric acid (dimethyloxalacetic), 
ethylic salt, action of alcoholic soda 
on ; action of ammonia on ; hydrazone 
of (WisLIcENUS and KIESEWETTER), 
A., i, 240. 

Oxalic acid, presence of, in oak wood 

and bark (METzGER), A., ii, 88. 

in sugar juices (von Krres), A., ii, 401. 

preparation of pure (RIECHELMANN), 
A., i, 239. 

transference ratios of (BrtNn), A., ii, 
554. 

effect of temperature on the acidity of 
(DEGENER), A., i, 404. 

decomposition of, by light (J. and 
G. Vauuor), A., ii, 149. 

action of hydrogen bromide on, in 
presence of ether (FENTON and 
GostTLine), T., 555. 

Oxalic acid, alkali salts, electrolysis of 

(PETERSEN), A., i, 353. 

beryllium salts (RosENHEIM 
Woes), A., ii, 71. 

cerium, didymium and lanthanum 
salts, compounds of, with the 
respective metallic chlorides (Jos), 
A., i, 336. 

serium, lanthanum, neodymium, 
praseodymium, thorium and yttrium 
salts, solubility of, in ammonium 
oxalate and in sulphuric acid 
(BRAUNER), T., 972; P., 1898, 68. 

lanthanum salt, action of hydro- 
chloric acid on ; lanthanum oxalo- 
chloride (Jos), A., i, 356. 

sodium salt, use of, in acidimetry 
(S6RENSEN), A., ii, 185. 

thorium salt, action of nitric acid on 
(BRAUNER), T., 981; P., 1898, 68. 

thorium ammonium salt (BRAUNER), 
T., 951; P., 1898, 67. 

thorium hydrogen salt, composition of 
(GLASER), A., ii, 260. 

zirconium salts, and double salts with 
sodium, potassium, and ammonium 
oxalate (VENABLE and BASKER- 
VILLE), A., i, 239. 

methylic salt, behaviour of, as a solvent 
in eryoscopic determinations (Am- 
POLA and Sreavont), A., ii, 209. 


and 


Oxalobutyric acid, ethylic salt, action 
of heat and of ammonia on (WISLICE- 
Nus and KIEsEWETTER), A., i, 240. 

Oxalocitric acid, ethylic salt, lactone of, 
action of ferric chloride on (MORRELL 
and Crorts), T., 348; P., 1898, 65. 

Oxalolevulinic acid (diketopimelic acid), 

action of heat on (WISLICENUS, 
GOLDSTEIN, and MiNzEsHEIMER), 
A.,-i, 358. 

ethylic salt, constitution, action of 
heat on ; action of phenylhydrazine 
on; pyrazole derivative, hydrolysis 
of; action of sulphuric acid on; 
action of aluminium amalgam on 
(WIsLICENUs, GOLDSTEIN, and 
MUNzESHEIMER), A., i, 358. 

Oxalopropionic acid, ethylic salt, action 
of ammonia and of benzaldehyde 
on; action of methylic iodide on 
the sodium derivative of (WISLICENUS 
and KIEsEWETTER), A., i, 240. 

Oxamethane (WHEELER, WALDEN, and 
METCALF), A., i, 185. 

Oxamic acid, ethylic salt, action of 
solutions of hypochlorites on 
(OECHSNER DE ConINCK), A., i, 464. 

Oxanilic acid, formation of (von PEcH- 
MANN), A., i, 136. 

Oxanilide, formation of (voN PECHMANN), 

A., i, 136. 

action of acetic anhydride on (von 
PECHMANN and Scamirz), A., 
i, 320. 

Oxidation, animal, relation of nucleo- 

proteids to (Sr1TzER), A., ii, 36. 

by extracts of liver (ABELOUS and 
Brarnks), A., ii, 36. 

changes caused by nucleo-proteids 
(SprtzEr), A., ii, 618. 

phenomena, importance of water in 
(Nzr), A., i, 111. 

Oxidised oils, analysis of (FAnRioN), 
A., ii, 654. 

Oxidising ferments. See Oxydase. 

Oximes. See also :— 
Acetaldehydedisulphonic acid, oxime 

of. 
Acetoacetic acid ethylic salt, oxime of. 
3-Acetoacetylpyridine dioxime. 
Acetone, isonitroso-. 
Acetophenone-p-aminophenol oxime. 
iso-Acetophorone oxime. 
Acetoxime. 
Acetyl-y-cumene oxime. 
y-Acetyldimethylacetoacetic acid, 
methylic salt, monoxime of. 
Acetyldimethylbutyric acid, oxime 
f. 


of. 

Acetyldiphenyldiketodihydropyrrol- 
ine, oxime of, 

Aldehydopyromucic acid, oxime of. 
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Oximes. See :— 
A C,H,,0, and CyH,,0,, oximes 
of. 


Anisaldoxime. 

d-Arabinoseoxime. 

Benzaldoxime. 

Benzaldoxime-o-sulphonic acid. 

Benzeneazohydroxynaphthaquinone 
oxime. 

Benzenylanilidoxime. 

Pesan: ota | 

Benzoyldiphenyldiketodihydropyrrol- 
ine oxime. 

p-Benzoyldiphenylsulphone oxime. 

Benzylbenzaldoxime. 

Benzylisobenzaldoxime. 

Berzylcinnamaldoxime. 

Renee ray cna veten onsen. 

Benzylidenepinacolinoxime. 

Benzyloxymethoxyphenyl ethyl 
ketoxime. 

8-Camphorone oxime. 

Camphoryloxime. 

Chitosamineoxime. 

Dibenzoylbutanedioxime. 

Dibenzoylheptanedioxime. 

Dibenzoylhexanedioxime. 

Dibenzylformhydroxamoxime. 

Dibenzylidenediethylketoxime. 

Diethoxyquinoneoximes. 

Diethylacetoacetic acid, ethylic salt, 
oxime of. 

Dimethyllevulinic acid, oxime of. 

Di-8-naphthaquinone oxide, oxime of. 

Dioxime C,)H,gN.0.. 

2-Ethoxy-1:4-quinone-4-monoxime. 

Ethylphenoxazine-o-quinonedioxime. 

Fenchocamphoroneoxime. 

Formaldoxime. 

Galactoseoxime. 

Glyoxime. 

Heptaldoxime. 

Hexah aapeeepnepeneenime. 

pea a ethylketoxime. 

Hydroxy benzaldoxime. 

Hydroxycarbofenchononeoxime. 

1-Hydroxy-2 : 6-dimethylpiperidonie-6- 
carboxylic acid, oxime of. 

Hydro: inocarvoxime. 

Indigotinoxime. 

Iononeoxime. 

iso-Lauronic acid, oxime of. 

Menthoneoxime. 

Mesityloximes. 

2-Methoxy-1: 4-quinone-4-oxime and 
-dioxime. 

ee eer 
aci 

2-Methyl-6-heptanone-2-ol, oxime of. 

Methylheptenoneoxime. 

Methyleyclohexenoneoxime. 

5-Methylisooxazoloneoxime. 
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Oximes. See :— ‘ 
B-Methylpentylenic glycol, oxime of. 
1-Naphthoxyacetoneoxime. 
Octylphenylmethyiketoxime. 


Octylphenylphenylketoxime. 


Opianamide, oxime of. 
Oximidoacetic acid. , 
Phenacyltrimethylammonium bromide 
and chloride, oximes of. 
Phenopentenaldoxime. 
o-Phenylbenzaldehyde oxime. 
Phenylethylglyoxime. 
Phenylethylketoxime. 
Phenylmethenylamidoxime. 
Phenylmethylglyoxime. 
Phthalonic acid, oxime of. 
Pinocamphoneoxime. 
Pinocarvoneoxime. 
Propionaldoxime. 
Protocatechuic aldehyde 
ether, oxime of. 
Quinoneoxime. 
Salicylaldoxime. 
Santonic acid, oxime of. 
Thymoquinone oxime. 
Tolueneazohydroxynaphthaquinone- 
oxime. 
a-Tolu ee oe 
B-p-To ridylketoxime. 
(eit. Trimathyl-B-phenyl-8-ketohexoic 
acid oxime. 
Tropantrioxime. 
Tropinoneoxalic acid, oxime of. 
Tropinonedioxime. 
Tropanetrionedioxime. 
iso- Valeroinoxime. 
Xylylacetic acid, oxime of. 
Xylylacetoneoxime. 
Xylitoneoxime. 

Oximidoacetic acid, ethylic salt, aniline 
derivatives of (JOVITSCHITSCH), A., 
i, 93. 

Oximidopropionic acid, from action of 
sodium hydroxide on methylglyoxime- 
carboxyamide (ERBSTEIN), A., i, 513. 

p-Oxyacetophenonephenylcarbamide 
(ViGNoLo), A., i, 254. 

Oxycannabin and its reduction products 
(DunsTAN and Henry), P., 1898, 
44; (Woop, Srivey and EAsTEr- 
FELD), P., 1898, 67, 184. 

Oxycarnic acid, preparation of, from 
carnic acid; properties and metallic 
salts (BALKE), A., i, 100. 

Oxycellulose, preparation, and reactions 

of (Vienon), A., i, 8, 9. 


ethylenic 


formation. of furfuraldehyde from 
(Vienon), A., i, 620. 
nitration of, and the nitro-compound 
produced (Vienon), A., i, 619. 
Oxydase, animal, nucleo-proteid con- 
stitution of (SprrzzR), A., ii, 36. 
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| Oxydase of liver(ABELOUs and BIARNés), 


A., ii, 36 

activity of, proportionate to man- 

ese present and not affected 

by other metals (BERTRAND), A., 
ii, 128. 

in grapes, use of, in wine making to 
estroy colour (BOUFFARD and 
SemicHon), A., ii, 347. 

presence of an, in yeast extract 
(BucuneRr), A., ii, 347. 

estimation of, and influence of tem- 
erature, oxygen, and alcoholic 
ermentation on (LABORDE), A., 
ii, 397. : 


| Oxydiethylenebisthiomethylsulphine, 


mercurichlorides (STROMHOLM), 
i, 625. 


A., 


6-Oxy-1 Pp ewe eee = 2 amino-. 


See 1 : 7-Dimethylguanine. 
2-chloro- (FiscHER), A., i, 97. 


| Oxy-3 : 7-dimethyluric and iso-Oxy- 


3 Ppa nid acids (CLEM™M), A., 
4 ; 

Oxygen, evolution of, during reduction 
(FRENZEL, Fritz, and MEYER), A., 
ii, 69. 

molecular volume of (BERTHELOT), 
A., ii, 508. 

refraction of (RAMSAY and TRAVERS), 
A., ii, 2738. 

spectrum of (WILDE), A., ii, 105. 

density of (Lepuc), A., ii, 331. 

behaviour of, at low pressures (THREL- 
FALL and Martin), A., ii, 215. 

occlusion of, by platinum black and 
palladium (Mond, Ramsay, and 
SHIELDs), A., ii, 599, 600. 

solubility of, in water (Bour), A., 
ii, 211. 

active (JoRIssEN), A., ii, 22. 

influence of hygroscopic substances on 
the combination of hydrogen with 
(BERTHELOT), A., ii, 118. 

atmospheric, influence of, on nitrifying 
bacteria (StUTZER and HARTLEB), 
A., ii, 301, 348. 

rate of consumption of, during nitrifi- 
cation in natural waters (ADENEY), 
A., ii, 86. 

absorption of, by the lungs (HALDANE 
and LORRAIN SmirTH), A., ii, 34; 
(LoRRAIN SmirH), A., ii, 178 

changes in living protoplasm caused 
by deprivation of (BupGrtT), A., 
ii, 240. 

absorption of, by potassium pyrogallol 
(BERTHELOT), te ii, 534. 

estimation of, in o: ic compounds, 
by wet methods (PHELPs), A., 


ii, 257. 
Oxyhemoglobin. See Hemoglobin. 
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See Formaldehyde. 


Oxymethylene. 
See 7-Methyl- 


6-Oxy-7-methylpurine. 
hypoxanthine. 
2-amino-. See 7-Methylguanine. 
8-Oxy-7-methylpurine, 2-chloro-6-amino- 
(FIscHER), A., i, 281. 
8-Oxy-9-methylpurine, 2-chloro-6-amino- 
(FiscHER), A., i, 280. 

Oxymorphine, detection of (BRUYLANTS), 
A., ii, 270 

Oxyproteic acid, presence of, in urine, 
and its increased formation in phos- 
phorus poisoning (BoNDzYNSkI and 
GOTTLIEB), A., i, 501; (TépreEr), A., 
i, 501. 

Oxyprotosulphonic acid, Maly’s, formula 
of (SCHMIEDEBERG), A., i, 342. 

Oxyptomaine (co/lidone), prepared from 
ptomaine C,H,,N ; its properties and 
salts and reconversion (OECHSNER DE 
ConrINcK), A., i, 455. 

Oxypulvic acid, its anhydride, methylic, 
ethylic, diethylic, and barium salts, 
and relation to chrysocetraric acid 
(Hesse), A., i, 535. 

2-Oxypurine, 6-amino-, and 8-chloro-6- 
amino- ‘FiscHER), A., i, 49. 

6-Oxypurine, 2: 8-dichloro-. 
xanthine, dichloro- 

8-Oxypurine, 6-amino-, 2: 6-diamino-, 
2-chloro-6-amino-, 2 : 6-dichloro- (Fis- 
CHER and Aon), A., i, 46, 47. 

Oxyroccellic acid, presence of, in 
Roccella Montagnei, Rk. fucifornis, R. 
peruensis, R. tinctoria (?), R. birellina ; 
its salts and two anhydrides (Hussz), 
A., i, 533. 

Oxytetramethyluric acid (FiscuEr), A., 
i, 180. 

Ozone, formation of, from air (SHEN- 
STONE and Evans), T., 246; P., 
1898, 39. 

liquid, boiling point of (Troost), A., 
li, 569. 


See Hypo- 


re. 


Palladium, absorption of hydrogen by, 
at high temperatures (DEWAR), 
P., 1897, 192. 
occlusion of oxygen and hydrogen by 
(Mond, Ramsay, and SHIELDs), 
A., ii, 600. 
action of carbonic oxide on (HARBECK 
and Luncg), A., ii, 166. 
colour and constitution of complex 
salts containing (KURNAKOFF), A., 
ii, 475. 
Palladium oxide, behaviour of glycerol 
with (BULLNHEIMER), A., ii, 262. 
Palladious chloride, action of carbonic 
oxide on (FINK), A., ii, 382. 
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Palm. See Agricultural Chemistry. 

Palmitiec acid, solidifying point of, aud 
the solidifying points of its mixtures 
with stearic acid (VissER), A., 
i, 560. 

glycerylic salt, presence of, in oak 
wood and ‘bark (METZGER), A., 
ii, 88. 

rhodinylic salt (ERDMANN), A., i, 325. 

Pancreas, effect of removal of the, on 
fat absorption (HARLEY), A., ii, 35. 

Pancreatic digestion. See Digestion. 

Papain, digestive action of (CHITTEN- 
DEN, MENDEL and McDermorr7), A., 
ii, 239. 

Papaver somniferwm, presence of glut- 
amine in seedlings of (ScHULZE), A., 
ii, 303. 

Papaveric acid, and its, monomethylic 
~~ conductivity of (KiRpPAL), A., 
i, 87. 

Papaverine, constitution of (PorPE and 

PEACHEY), T., 893, P., 1898, 122. 
ethobromide, methiodide and propo- 
bromide (CLaus and KassNER), A., 
i, 215. 
detection of (BRUYLANTS), A., ii, 270. 

Papaverinium benzochromate, etho- 
chromate, methosulphate, proposul- 
phate (CLaus and Kassner), A., 
1, 215. 

Papaveroline benzochlcride, metho- 
chloride, ethochloride, propobromide 
and methiodide, derivatives of (CLAUS 
and KAssNER), A., i, 214. 

Papaya leaves, separation of a glucoside 
from (VAN Risn), ‘A., i, 283. 

Paracurara, composition and reactions 
of (BozHM), A., i, 283. 

Paracurarine, constitution, reactions 
and salts of (BoEHM), A., i, 283. 

Paraffin, estimation of, in crude oil 
distillates (AISINMANN), A., ii, 261. 

estimation of, in petroleum of high 
boiling point (HoLDE), A., ii, 261. 

Paraffin oils. See Petroleum. 

Paraffins, determination of number of 
isomerides of formula C,Hon+2 
(HERMANN), A., i, 101, 217; (Losa- 
NITscH), A., i, 165. 

homologous, isomerism among (Losa- 
NitscH), A., i, 1. 

and other hydrocarbons, action of 
fuming nitric acid on (Francis and 
Youne), T., 928; P., 1898, 177.’ 

Paraffins, nitro-, formule of, salts of 
(JonEs), A., i, 174. 

Paraglobulin, formula of (SCHMIEDE- 
BERG), A., i, 342. 

Paragonite from Styria (EIGEL), A., 
ii, 81. 

Paraldehyde. See under Acetaldehyde. 
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Paramylum, presence of, in Euglena 
sanguinea (KuTscHER), A., ii, 301. 
Parellic acid, presence of, in Roccella 
tinctoria, Darbishirella gracillima and 
Cladonia pyxidata (Hesse), A., 

i, 538. 

Parietin, identity of, with chrysophanic 
acid (Zopr), A., i, 90. 

Parmelia acetabulum, P. conspersa, 
P. excrescens, P. nilgherrensis, P. 
olivetorum, P. perforata, P, perlata, 
P. pertusa and P. physodes, con- 
stituents of (ZopF), A., i. 89, 489. 

Parmelia caperata, presence of emulsin 
in (H&RissEy), A., i, 612. 

Parmelia caperata, P. conspersa, P. per- 
lata and P. physodes, constituents of 
(HEssz), A., i, 679, 680. 


Partition equilibrium. See Affinity, 
chemical. 

Pear Leaves. See Agricultural 
Chemistry. 


Peas. See Agricultural Chemistry. 
Peat, fermentation of (FEILITZEN and 
ToLuEns), A., ii, 132. 
hydrolytic products of, and quantity 
of cellulose present in (FEILITZEN 
and ToLLEns), A., ii, 132 
Pectins, separation of optically active, 


from gentian root (BOURQUELOT and | 


H&rissEy), A., i, 607. 

Pellotine and its hydriodide (HEFFTER), 
A., i, 499. 

Peltigera canina, presence of emulsin in 
(H&risszy), A., i, 612. 


Penicillium (?glaucwm), nutritive value | 


of sodium salts for (WEHMER), A., 
ii, 398. 
Penicillium 


luteum, presence of, on 


| cyclo-Pentane-1 : 2-dicarboxylic 


lemons and growth in acid solutions | 


(WEHMER), A., ii, 398. 
production of citric acid by (WEHMER), 
A., ii, 446. 


| cyclo-Pentane-1 : 8-dicarboxylic 


Pentacetylgalactonic nitrile, and action | 


of ammoniacal silver oxide on (WoHL 
and List), A., i, 168. 

Pentacetylkolatannin, and its éri-, tetra- 
and penta-bromo-derivatives, and 
— (Knox and Prescorr), A., 
i, 58 


Pentacetyloxyamidodi-indy] (THIELE 
and PIcKARD), A., i, 498. 
Pentacetyltannin, action of Hiibl’s 


reagent on (BOETTINGER), A., i, 87. 
Pentacyclic nitrogen compounds, melt- 


ing points of (WEDEKIND), 
i, 452. 
2:3:4: 3’ : 4’-Pentahydroxybenzophen- 


one and $8:4:5:8':4’- Penta- 
hydroxybenzophenone (NoELTING and 
EYER), A., i, 143. 
Pentamethylene. See cycio-Pentane. 


| cyclo-Pentanone 


A., | 
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Pentamethylenedicarboxylic acids. 
See cyclo-Pentanedicarboxylic acids. 
Pentamethylenexylylenediamine and its 
nitroso-derivative, | benzenesulphon- 
amide and diammonium bromide, per- 
bromide, and other salts (ScHOLTZ), 

A., i, 567. 

:2:2:6:6-Pentamethylpiperidine 

hydrobromideand perbromide(SAMTLE- 

BEN), A., i, 473. 

Pentane, normal, presence of, in 
American petroleum (Youne), T., 
907; P., 1898, 175. 

2 :4-diamino-, isomeric forms of, their 
salts, diacetyl and dibenzoyl deriv- 
atives (HARRIES and HaGa), A., 
i, 298, 294. 

nitro-, action of nitric oxide on 
(TRAUBE), A., i, 350. 

iso-Pentane, presence of, in American 
petroleum (Younc), T., 907; P., 
1898, 175. 

action of fuming nitric acid on, and 
its nitro-derivative (FRaNcis and 
Young), T., 931; P., 1898, 177. 

a8-chloronitro- (SHAW), A., i, 507. 

cyclo-Pentane (pentamethylene), presence 

of, in American petroleum (Youne), 

T., 907 ; P., 1898, 175. 

Pentanedicarboxylic acids. See :— 

Diethylmalonic acid. 

Dimethylglutaric acids. 

a-Ethylglutaric acid. 

Methylethylsuccinic acid. 

Pimelic acid. 

Propylsuccinic acid. 


_ 


acid 
(pentamethylene-aB-dicarboxylic acid), 
electrolytic dissociation of (SMITH), 
A., ii, 285. 

acid, 
cis-trans-forms of, and 
di-imide, dianilide, 
(PosPIScHILL), A., 


cis-cis and 
salts, diamide, 
and anhydride 
i, 636, 637. 
cyclo-Pentane-1 :3-dione,  hexachloro- 
(Z1ncKE and Roups), A., i, 302. 
Pentanetetracarboxylic acids. See :— 
a-Ethy]-aaa,-8-tetracarboxylic acid. 
cyclo-Pentane-1 : 1 : 3: 8-tetracarboxylic 
acid (PosPIscHILL), A., i, 636. 
Pentanetricarboxylic acids. See Di- 
methyltricarballylic acid. 
(ketopentamethylene), 
occurrence of, in woed oil (METZNER 
and VoRLANDER), A., i, 636, 
from vinyltrimethylenic bromide (Gus- 
TAVSON and BuLATOFF), A., i, 14. 


aminoheptachloro- (ZINCKE and 
Roupe), A., i, 302. 
Pentanonesulphonal (WALLACH and 


Borscue), A., i, 301. 
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Pentene (trimethylethylene), decompo- Peptones, estimation of (SCHJERNING), 


sition of, by heat (HABER and OECHEL- 
HAUSER), A., i, 217. 
4’-cyclo-Pentenes.ldehyde and salts (von 
BAEYER and von Lizsic), A., i, 638. 
A!-cyclo-Pentenecarboxylic acid (VON 
BAEYER and von LigsI@), A., i, 639. 
cyclo-Pentene-1 :3-dione, dichloro- 
(ZINCKE and Roupe), A., i, 302. 
cyclo-Pentenone, aminopentachloro- 
(Z1IncKE and Roupe), A., i, 302. 


Pentenoic acid, cyano-, and action of | 


heat on (STRASSMANN), A., i, 296. 

Pentenonitrile. (STRASSMANN), 
i, 296. 

Penterythritol ¢e¢rabromhydrin, action 
of alcoholic potash on (GUsTAVSON 
and Popper), A., i, 6. 

Penterythritol ethylic ether, and the 
action of hydriodic acid on it (Gus- 
TAVSON and Popper), A., i, 6. 

Pentinene (isoprene), synthesis and con- 
stitution of (EuLER), A., i, 347. 

Pentosans, presence of, in oak wood 

and bark (METZGER), A., ii, 88. 

presence of, in cellulose, hemicellulose, 
and lignin (HoFFMEISTER), A., 
ii, 544. 

quantity of, present in peat (FEILITZEN 
and ToLuENs),. A., ii, 132. 

amount of, in brewing materials and 
various foods (TOLLENS and GLAUB- 
17z), A., ii, 306. 

in beet sugar manufacture (KoMERS 
and Stirt), A., i, 229. - 

solubility of, in reagents used in starch 
estimation (KruG and WILEY), A., 
ii, 490. , 

Pentoses, fate of, in the organism after 


A., 


subcutaneous injection (Voir), A., 
ii, 344. 
Pentylenedicarboxylic acids. See :— 


Dimethylitaconic acid. 
a-Ethylideneglutaric acid. 
Vinylglutaric acid. 
Pepsin, action of, on pure proteids 
(UmBER), A., i; 608. 
proportion of acid most favourable to 
the action of (CkONER), A., ii, 287. 
Peptone, thecompound nature of (FoLIN), 
A., i, 508. 
absence of true, in wine (JOLLEs), 
A., i, 611. 
Witte’s, composition of (Pick), A., 
i, 288. 
See also Antipeptone. 
Peptones, molecular weight of (BLUM 
and VAUBEL), A., i, 610. 
occurring in glutin, separation, and 
etherification of (PAAL), A., i, 456. 
detection of, in urine (Stoxvis), A., 
ii, 176 ; (SatKowsk1I), A., ii, 318. 


A.,, ii, 658. 
commercial, precipitation of proteids 
from (SCHJERNING), A., ii, 272. 
Propeptones, estimation of (ScHJER- 
NING), A., ii, 658. 
Periclase, artificial (px SCHULTEN), A., 
ii, 524. 


‘Periodic system and the properties of 


inorganic compounds (Locks), A., 
ii, 567. 
position of praseodymium and neo- 
dymium in (BRAUNER), P., 1889, 72. 
Perlatin, and its conversion into nor- 
perlatin (HEssE), A., i, 679. 
Perofskite, synthesis of (HoLMQUIST), 
A., ii, 388 
Peroxides, estimation of, volumetrically 
(BIALOBRZEsKI), A., ii, 184. 
Perseitol, action of the sorbose bac- 
terium on (BERTRAND), A., i, 551. 
Perspiration from inflamed skin 
(Barratt), A., ii, 38. 
Pertusaria amara, presence of emulsin 
in (H&RIssEY), A., i, 612. 
—* experimental (ScHMUTZ), 
A., ii, 75. 
Petroleum, American, composition of 
(Youne), T., 905; P., 1898, 175. 
comparison of the composition of 
American, Galician and Russian 
(Youne), T., 918; P., 1898, 176. 
from Baku, diisopropyl in (AscHAN), 
A., i, 545. 
Californian, composition of (MABERY), 
A., i, 57. 
Caucasian naphtha, isolation of cyclic 
compounds from (MARKOWNIKOFF), 
A., 1, 687. 
Russian petroleum, the naphthenes of 
(AscHAN), A., i, 407. 
Masut, examination of (KRoMER), A., 
i, 346, 
Paraffin oil, composition of Scottish 
(HEvstER), A., i, 101. 
formation and variation in sp. gr. of 
natural (ENGLER), A., i, 1, 2 
laboratory apparatus for preparing 
(BARTOLOTTI), A., i, 218. 
Mineral oils, estimation of free acids 
in (ZALOZIECKI),-A., ii, 266. 
estimation of paraffin in (HoLDR), A., 
ii, 261. 
Petroleum acids, dissociation of the salts 
of (ZALOzIECK!), A., ii, 266. 
Peucedanin (imperatorin), detection of 
(BRocInER), A., ii, 269. 
resolution of, into oreoselone methylic 
ethers (PoprEr), A., i, 600. 
Phalaris canariensis (canary seed), com- 
position of ash of (HorMaANN), A., 
i, 
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Phanerogams, assimilation of combined 
nitrogen by (Lutz), A., ii, 530. 

Phaseolin, presence of, in adzuki bean, 
and probable presence in cow-pea 
(OsBoRNE and CAMPBELL), A., ii, 624. 

Phaseolus radiatus, the proteids in (Os- 
BORNE and CAMPBELL), A., ii, 624. 

Phellandrene, from oil of sassafras bark 
and leaves (PowER and KLEBER), A., 
i, 326. 

Phenacyldimethylamine hydrobromide 
and its salts (RuMPEL), A., i, 247. 
Phenacylethylacetic acid (KLoss), A., 

i, 586. 

Phenacylideneflavene, and bromo-deri- 
vative (FEUERSTEIN and von KosTAn- 
ECKI), A., i, 270. 

Phenacylmethylacetic acid and its pot- 
assium salt (KLoBB), A., i, 586. 

Phenacylmethylamine hydrobromide, 
and its salts (RuMPEL), A., i, 247. 

Phenacylpropylacetic acid (KLoss), A., 
i, 586 

Phenacylpropyleyanacetic acid and its 
salts (KLoBB), A., i, 586 

Phenacyltrimethylammonium bromide, 
and chloride, and their oximes and 
salts (RUMPEL), A., i, 246. 

Phenakite pseudomorphs from Maine 
(WARREN), A., ii, 608. 

Phenanthraquinone, heat of formation 
of (VALEUR), A., ii, 500. 

Phenazines, fluorescence of the (MEYER), 
A., ii, 105. 

Phenazoxines, fluorescence of the 
(Meyer), A., ii, 105. 

Phenethenyloxytetrazotic acid, silver, 
copper, ammonium, aniline, phenyl- 
hydrazine, methylic, and nitromethylic 
salts (LossEN and KAMmMmER), A., 
i, 84. 

o- and p-Phenetidines, formation of 
(BAMBERGER and LAGuTT), A., i, 521. 

2’-p-Phenetidinedihydroiscindole (Par- 
THEIL and ScHUMACHER), A., i, 363. 

Phenetoil (phenylic ethylic ether), tri- 

bromonitro- (JAcKsoN and GALLI- 
van), A., i, 362. 

p-chloro-, preparation of (PERATONER 
and OrRTOLEVA), A., i, 643. 

jododichloride, and chloro- (JANN- 
AscH and Napura tt), A., i, 576. 

2:4:6-trinitro-, sodium ethoxide com- 
pound of (Jackson and Boos), A., 
1, 516, 

o-, m- and p-Phenetoilazgophenols and 
their hydrochlorides, and acetyl, ben- 
zoyl, and benzenesulphonic deriva- 
tives (Hewitt, Moore and Pyr7), 
A., i, 653, 654, 

Phenetylp-hromomethyl ketone(K unck- 

* ELL and ScHEVEN), A., i, 255, 
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Phenetyl dibromomethyl diketone 

(KUNCKELL and ScHEVEN), A., i, 255. 

Phenetyldipiperidine-N-phosphine 

(MiIcHAELIS and RoxrBEr), A,, i, 417. 

Phenol, dielectric constant of, at — 185° 
(Dewar and FiEmrno), A., ii, 279. 
elevation of the freezing points of 
mixtures of, with benzene by water 
(MrnAty), A., ii, 17. 

osmotic pressure of solutions of (Nac- 
CARI), A,, ii, 210. 

solubility of, in water (RoTHMUND), 
A., ii, 504. 

solid solutions of, in benzene (BRUNI), 
A., ii, 561. 

effect of electric discharge on, in pre- 
sence of nitrogen (BERTHELOT), A., 
i, 395 

decomposition of, by electrical oscilla- 
tions (DE HEMPTINNE), A., ii, 282. 

bromination and nitration of (MEL- 
DOLA and STREATFEILD), T., 681; 
P., 1898, 165. 

condensation of, with benzaldehyde 
(MIcHAEL), A., i, 529. 

detection of (MELzER), A., ii, 650. 

detection of, by formaldehyde (ENDE- 
MANN), A., ii, 147. 

Phenol, o-amino-, formation of (BAmM- 
BERGER and Lacutt), A., i, 521. 
condensation of aposaffranine with 
(FiscHER and GrEsEn), A., i, 93. 

p-amino-, formation of (Lés), A., 
i, 14; (BAMBERGER and TscCHIR- 
NER), A., i, 518. 

o-aminothio-, condensation of, with 
a-brominated acids and ketones 
(UNGER and GRAFF), A., i, 96. 

o-bromo- and p-bromo-, preparation 
of (MELDOLA and STREATFEILD), 
T., 688, 685. 

pentabromo- (BopRovx), A., i, 641. 

2-bromo-4-nitro-, 2-bromo-6-nitro-, 4- 
bromo-2-nitro-, 2-bromo-4 : 6-di- 
nitro-, and 4-bromo-2-nitro-6-amino- 
(MEeLpoLa and STREATFEILD), 'T., 
681—686 ; P., 1898, 165, 166. 

4:6:2-dibromonitro-, and 2:6:4- 
dibromonitro- (BopRovux), A., 
i, 641. 

8 :4:5-tribromo-2-nitro- (JACKSON 
and GALLIVAN), A., i, 362. 

2:4:6-trichloro- (HENTSCHEL), A., 
i, 246, 

p-iodo-, action of nitric acid on 
(REVERDIN), A., i, 181. 

o- and p-nitro-, condensation of, with 
piperidine (RosENHEIM and ScHID- 
Rrow!Tz), T., 148; P., 1897, 234. 

2:4:6-trinitro-. See Picric acid, 

nitroso-, heat of formationof (VALEUR), 
A., ti, 600, 
63 
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Phenol, nitroso-, behaviour of, towards 
nitric peroxide (OLIVERI-TORTORICI), 
A., i, 657. : 

Phenols, and phenol-alcohols; consti- 
tution of halogen derivatives of 
(AuwERs), A., i, 046. 

actim of phosphoric anhydride on 
(BeLveon), A., ii, 558. 

behaviour of, towards diazo-salts 
(GASSMANN and GrorGe), A., i, 473. 

detection of (BARBET and JANDRIER), 
A., ii, 265. 

estimation of, in ethereal oils (KRE- 
MERS and SCHREINER), A., ii, 355. 

Phenoloxy-acetaldehyde, and -acetal, 
and the acetate of the former 
(MovurEv), A., i, 660, 661. 

Phenolphthalide, nitroso- (LIMPRICHT 
and K6niq), A., i, 435. 

Phenolpthaloylic acid, nitroso- (LIM- 
PRICHT and K6niG), A., i, 435. 


p-Phenolsulphonic acid, silver salt 
(ZANARDI), A., i, 480. 
Phenolsulphonphthalein, and its 


m-amino-, p-amino- and dibromo- 
derivatives (Sonon), A., i, 428. 

Phenolsulphonphthalin (Sonon), A., 
i, 428. 

Phenonaphthoxazone, 2-nitro-, 3-nitro- 
(?)enitro, 2-amino-, 3-amino-, and 
(?)-amino- (KEHRMANN and GAUHE), 
A., i, 45. 

Phenopentenal, its oxime and phenylhy- 
drazone (FiscHER and Horra), A., 
i, 660. 

Phenosaffranine, ¢rinitro- 
A., i, 667. 

Phenoxyacetic acid, p-nitro-, estimation 

of, volumetrically (ScHWARZ), A., 
ii, 545. 
o-nitro-p-amino- (HowARD), A.,i, 30. 

Phenoxyacetic anhydride, 0-p-diamino-, 
and its ethylic salt (Howarp), A., 
i, 30. 

Phenoxyacetone, chloronitro-, semicarb- 
azone (STOERMER and FRANKE), A., 
i, 451. 

p-Phenoxybenzylideneacetic acid 
hydrazone (Howarp), A., i, 29. 

. ‘*Phenoxycinnamic acid.” See Hydroxy- 
phenylcinnamic acid. 

Lteineng:) emir he) gra 
nitro- (WEDEKIND), A., i, 593. 

e-Phenoxy-8-ethylamylamine 
(GUNTHER), A., i, 684. 

3-Phenoxy-a-ethylvaleric acid and its: 
nitrile (GUNTHER), A., i, 684. 

Phenoxyphenophosphazine, p-thio- 
(AUTENRIETH and HILDEBRAND), A., 
i, 476. 

a-Phenoxypropionanilide (LAMBLING), 
A., i, 589. 


(JAUBERT), 


tri- 
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+-Phe ropylethylmalonic acid and 
its ethy tie salt (GUNTHER), A., i, 684. 
Phenoxythiophosphoric acid, and its 
amic acid, diamide,  dianilide, 
dichloride and phenylhydrazide (AuT- 
ENRIETH and HILDEBRAND), A., 
i, 419. 
Phenylacetaldehydedimethylacetal 
(FIscHER and Horra), A., i, 659. 
Phenylacetamide, and its p-nitro-de- 
rivative, action of nitric acid on 
(TAVERNE), A., i, 588. 
p-nitro-, preparation of (TAVERNE), 
A., i, 658. 
B-iso-Phenylacetamide (BUCHNER and 
Lingo), A., i, 315. 
a-Phenyl-o-acetamidocinnamonitrile, 
p-nitro- (PscHoRR), A.; i, 491. 
Phenyl acetanilidoethyl ketone (CoL- 
LET), A., i, 478. 
Phenylacetazocyanacetic acid, ethylic 
salts (WEISSBACH), A., i, 366. 
Phenylacetic acid, condensation of, with 
farfuraldehyde, and with  furfur- 
acraldehyde (R6HMER), A., i, 300. 
alkali salts, electrolysis of (PETERSEN), 
A., i, 353, 
ethylic salt, action of nitric oxide on 
(TRAvBE), A., i, 351. 
condensation of, with substituted 
amines (BiscHOFF), A., i, 131. 
Phenylacetic acid, a-bromo-, ethylic 
salt, reaction of, with amines 
(BiscHoFF), A., i, 73, 183. 
p-chloro-, preparation of (PERATONER 
and ORTOLEVA), A., i, 643. 
o-nitro-, ethylic salt of (REIssERT and 
ScHErRkK), A., i, 316. 
iso-Phenylacetic acids. See cyclo-Hepta- 
trienecarboxylic acids. 
y-Phenylacetic acid, and its constitution 
(BUCHNER), A., i, 639. 
Phenylacetimido-ethylic ether and 
-methylic ether (WHEELER, WALDEN 
and Metcatr), A., i, 186. 
Phenylaceto-methylamide and -di- 
methylamide, action of nitric acid on 
(TAVERNE), A., i, 588. 
Phenylacetone. See Benzyl methy] ke- 
tone. 
Phenylacetophenylhydrazide, action of 
lime on (BRUNNER), A., i, 91. 
Phenylacetoxymethylene (NzEF), A., 
i, 111. 
a-Phenylacrylic acid. See Atropic acid. 
Bry ba ae a acid. See Cinnamic 


acid. 

Phenylalanine hydrochloride (ERLEN- 
MEYER), A., i, 197. 

Phenylallyl-disulphone and_ -diamyl- 
trisulphone(TROEGER and HORNUNG), 


A, i, 
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Phenylamine. See Aniline. 

Phenylamino-. See Anilino-. 

Phenylaminophenylenebenzenylamidine 
and its hydrate (MUTTELET), A., 
i, 412. 

a-Phenylisoamylhydrazine (MICHAELIS 
and Iumer), A., i, 150. 

Phenylaniline, p-nitro-o-amino-, anhy- 
dride obtained from (MuTTrELET), A., 
i, 412. 

Phenyl anilinoethyl ketone, and its 
acetyl, benzoyl, and nitroso-deriva- 
tives (Cotter), A., i, 477. 

p-chloro- and p-bromo- (CoLLET), A., 
i, 662. 

Phenyl anilino‘sopropyl 
(CottET), A., i, 478. 
Phenylazocarbamide, m-nitro- (YouNG 
and STOCKWELL), T., 372; P., 1898, 

74. 

Phenylazocyanacetic acid, modifications 
of ethylic salts; acetyl derivatives 
(WEIssBACH), A., i, 366. 

Phenylazo-8-hydroxylaminopropionic 
acid, p-nitro- (BAMBERGER and 
RENAULD), A., i, 21. 

Phenylazohydroxymethylamide and its 
p-nitro-derivative and the methyl 
ether of the latter (BAMBERGER and 
RENAULD), A., i, 21. 

Phenylazo-. See also Benzeneazo-. 

o-Phenylbenzaldehyde, and its phenyl- 
hydrazone and oxime (PicTET and 
Gonsst), A., i, 213. 

Phenyl benzanilidoethyl ketone (CoL- 
LET), A., i, 478. 

1-Phenylbenzene-2 : 3:5: 6-tetracarbox- 
ylic acid, and its salts and anhydride 
(MicHAEL and BucHERr), A., i, 256. 

Phenylbenzimidazole, §8-o-amino-, and 
its salts (VON NIEMENTOWSE]I), A., 
i, 211. 

azimide of, and its bromides (von 
NrEMENTOWSE!), A., i, 337. 

Phenylbenzyl-o-acetoxybenzylidenehy- 
drazone (Minunn1), A., i, 191. 

Phenylbenzylanisylidenehydrazone 
(Mrinunnt), A., i, 191. 

ash 3 8a ag baba tare eam 
benzyl and benzoyl derivatives of 
(ERLENMEYER and Lvx), A., i, 668. 

Phenylbenzylcuminylidenehydrazone 
(Mrinvunnt), A., i, 191. 

Phenylbenzylfurfurylidenehydrazone 
(Minvnnt), A., i, 191. 

Phenylbenzyl-o-hydroxybenzylidene- 
hydrazone, acetyl derivative of 
(Minvunnt), A., i, 191. 

Phenyl-8-benzylidenethylthiohydantoin 
(ANDREASCH), A., i, 243. 

Phenyl benzyl 
benzoin. 


ketone 


ketone. See Deoxy- 
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Phenylbenzyl-m-nitrobenzylidenehydr- 
azone (Minunni), A., i, 191. 

1-Phenyl1-5-benzyl-3-pyrazolone (METz- 
NER), A., i, 152. 

1-Phenyl-4-benzyl-5-pyrazolone-3-carb- 
oxylic acid, ethylic salt (WISLICENUS 
and MinzEsHEIMER), A., i, 299. 
3’-Phenyl-2-benzylquinoline and 
3’-Pheny]-2’-benzylquinoline-4’-carb- 
oxylic acid (ENGELHARD), A., i, 683. 
Phenyl a-bromethyl ketone (CoLLzET), 
A., i, 477. 
p-chloro-, and p-bromo- (CoLLET), A., 
i, 662, 

Phenyl bromomethyl ketone, p-chloro- 
and p-bromo- (CoLLET), A., i, 189 
Phenyl a-bromisopropyl ketone (CoL- 

LET), A., i, 478. 
a-Phenylisobutylhydragine (MICHAELIS 
and InmeEr), A., i, 149. 
1-Phenyl-5-butyl-1:2:4-triazole, its 
salts and 3-chloro-derivative (CLEVE), 
A., i, 94. 

Phenylearbamacetic acid, ethylic salt, 
chloride of (HENTSCHEL), A., i, 320. 
Phenylearbamide, action of alkaline 
solution of sodium hypochlorite on 
(OECHSNER DE Contnck), A., i, 564. 

Phenylearbimide, action of, on substi- 
tuted derivatives of hydroxylamine 
(BECKMANN), A., i, 22. 

Phenylearbinolacetoacetic acid, ethylic 

salt (ScnrFF), A., i, 425. 
and isomeric substances; acetyl 
derivatives of (ScnrFF), A.,i, 355. 
3’-Phenyl-2’-carbostyril and p-nitro- 
derivative (PsoHorR), A., i, 492. 
1-Pheny1-3-carboxy-4-p-nitrophenyl- 
hydrazonepyrazolone, p-nitro-, and 
salts (GNEHM and BeEnpA), A., 
i, 210. 

Phenyl A-chlorethyl ketone, and its 
aniline derivative (Cotter), A., 
i, 478. 

Phenyl chloroform, action of potassium 
hydroxide and alkali carbonates on 
(DeEserEz), A., i, 166. 

Fhengi chloromethyl ketone, p-chloro-, 
and p-bromo- (CoLLET), A., i, 139. 
1-Phenyl-5-chloropyrrodiazole, chloro- 

(AnpREocc!), A., i, 277. 
2’-Phenyleinchonic acid, and its ethylic 
salt, and their salts with acids 
(PrirzrncEr), A., i, 208. 
a-Phenyleinnamie acid, etherification of 
(SupBorouGH and Luoyp), T., 92; 
P., 1897, 240. 

a-Phenylallocinnamic acid, etherifica- 
tion of (SupBoROUGH and LLoyp), T., 
92; P., 1897, 241. 

By-Phenylisocrotonic acid (Firric and 
PrerKkow), A., i, 196. 
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Phenyldiethylhydroresorcylic acid, 
methylic salt of (VORLANDER), A 
i, 28, 
2’-Phenyldihydro‘scindole 
A., i, 305. 

p-bromo-, m-chloro-, p- 
chloro-, m-nitro- and _ p-nitro- 
(ScHouTz), A., i, 383. 

Phenyldiketohydrindene-p-toluidide 
(LIEBERMANN), A., i, 201 


(ScHOLTz), 


m-bromo-, 


4-Phenyl-2 : 6-dimethyl-l : 4-dihydro- 
pyridine, 3: 5-dicyano- (MOR), A 
1, 26. 

Phenyldimethyihydroresoreinol 
LANDER), A., i, 28. 

i aa acid: 


(Vor- 


(VORLANDER), A., i, 28. 

2’-Phenyl-1 :3’ ‘dimethylindole (CoLLET), 
A., i, 478. 

1-Phenyl-3’ : 8’-dimethyl-2-methylenein- 
doline, and its salts (VoRLANDER and 
ScHILLING), A., i, 683. 

Phenyldimethylosotriazole, amino-, 
bromo-, and nitro-, and the acety] deri- 
vative of the first (Ponzio), A., i, 386. 

Pheny]-2 :3-dimethyl-1 : 2-oxypyrro- 1:4- 
diazole and salts, and its behaviour 
with hydrochloric acid (Ponzio), A., 
i, 386. 

Phenyl-2:3-dimethyl-1: 2-oxypyrro-1: 4- 
diazolecarboxylic acid (PoNzIo), A., 
i, 386. 

Phenyldimethylphenazonium and salts 
(KEHRMANN and WETTER), A., i, 488. 

Phenyldimethyl-m-phenylenediamine, 
trinitro- (JAUBERT), A., i, 494. 

3-Phenyl-2:2-dimethylpropane-l :4-diol, 
and its methylenic ether (REIK), A. 
i, 246. 

2-Phenyl-3 : 3-dimethylpyrazclidone 
(MoNTEMARTINI), A., i, 236. 

1-Phenyldimethylpyrazolone. See Anti- 
pyrine. 

2-Phenyl-1(or 3): 6- ame ty i 
and its salts (WHEELER), A., i, 538, 

Phenyldipiperidinebenzylphosphonium 
chloride (MICHAELIS aud SCHLUTER), 
A., i, 417. 

Phenyldipiperidineethylphosphonium 
iodide (MICHAELIS and ScHLUTER), 
A., i, 417. 

Phenyldipiperidinemethylphosphonium 
iodide, chloride, platinochloride, and 
hydroxide(MicHAELIs and ScHLUTER), 
p ing BE 8 

Phenyldipiperidine-N-phosphine, and its 

dichloride, oxide and sulphide and 
compounds with carbon bisulphide 
(MICHAELIS and ScuHiiTer), A., 
i, 416. 

chloro- (MICHAELIS and:RokBER), A., 
i, 417, 


SUBJECTS. 


egaatan nite (Guat, 

2 hosphonium iodide (MICHAELIS and 
ROSSHEIM), A., i, 417. 

Phenylditetrahy eee ee 
phine and its Nery e (MICHAELIS and 
GROSSHEIM), A., i 417. 

Phenylditolylmethane, 2 : 5-dichloro- 
(GNEHM and Scniz), A., i, 312. 

a ce pages io ras rg pots acid 

its ethylic salt (Limpricut), A 
i "323, 

m-Phenylenediamine, formation of resor- 
cinol from (MEYER), A., i, 132. 

Phenylenediamines, action of hypo- 
chlorites on (OECHSNER DE CoNINCK), 
A., i, 566. 

m-Phenylenediamineazophenyloxamic 
acid, conversion of, into triamidoazo- 
benzene (MOHLAU and MEyER), A., 
i, 24. 

Phenylene-m-diazo-m- pevent: 
amine in Bismarck-brown (TAUBER 
and WALDER), A., i, 193. 

1: 2-Phenylenediethylglyoxal and its 
nitro-derivative (HEssE), A., i, 361. 
Phenylenedioxydiacetaldehyde and its 
acetal (MovrREv), A., i, 660, 661. 

p-Phenylenedisulphonamic acid, aniline 
salt (MIcHAELIS and Petrov), A, 
i, 433. 

Phenylethane. See Ethylbenzene. 

Phenyl-p-ethoxy-ar-tetrahydro-a-naph- 
thylamine, p-amino-, sulphate, hydro- 
chloride, acetyl derivative (JACOBSON 
and TuRNBTLL), A., i, 441. 

Phenylethylallylcarbinol (BocoroDsky 

LauBARSKY), A., i, 303. 

a-Phenylethylamine(RumPEL), A.,i, 247. 

velocity constant of action of allylic 
bromide on (MENSCHUTKIN), A., 
i, 409. 

Phenylethylene. See Cinnamene. 

ae (GABRIEL and 
EscHENBACR), A., i, 62 

Phenylethylglyoxime (CoLLET), A., 

a- a (MICHAELISand 
Rosiscn), A 

raat ethyl Stain propionylbnsen, 

a-bromo-, action of potassium acetate 
on (Couuer), A mm. 8 

p-chloro-, and p-bromo-, and their 
oximes and  phenylhydrazones 
(CotteT), A., i, 661, 662. 

hry 9 oe a acid 
(ANDREASCB), A., i, 243. 

1’. ‘Phenylethylphthalazine, and 
salts (GABRIEL and EscHENBACH), A 
i, 213. 

Phenylethylthiohydantoin, and action 
nd enzaldehyce on (ANDREASOB), 4 


its 
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Phenylethylthioparabaxic acid 
(AnpDREAsSCR), A., i, 243. 

p-Phenylethylurethane carbonate, 
ethylic carbonate and propylic car- 
bonate (Merck), A., i, 249. 

Phenylfenchylamine, and its acetyl 
derivative (GARDNER and CocKBURN), 
T., 277; P., 1898, 9. 

p-Phenylformazylbenzene (WEDEKIND), 
A., i, 8308 ; (WEDEKIND and BLUMEN- 
THAL), A., i, 454. 

8-Phenylglutaric acid, from action of 

ethylic cinnamate on sodiomalonic 
methylanilide, and its methylic 
salt (VORLANDER and HERRMANN), 
A., i, 633. 

and its salts, anhydride, anilic acid, 
and anil (AVERY and Bourton), A., 
i, 526, 527. 

B-Phenylglutaro-p-tolilic acid (AVERY 
and Bourton), A., i, 527. 

Phenylglyceraldehyde, and its phenyl- 
hydrazone, sodium hydrogen sulphite 
compound, ana a polymeride (FISCHER 
and Horra), A., i, 660. 

Phenylglyceraldehydedimethylacetal 
(FiscHER and Horra), A., i, 660. 

Phenylglycinacetophenylhydrazide, and 
nitrosamine (Rupz, HEBERLEIN and 
RoEsLER), A., i, 572. 

Phenylglycinamide. 
amide. 

Phenylglycine-p-amidodimethylaniline, 
nitrosamine (RUPE and VSETEGKA), 
A., i, 572. 

Phenylglycine-o-carboxylic acid, 
ethylic and methylic salts( VoRLANDER 
and VON SCHILLING), A., i, 682. 

Phenylglycinephenylhydrazine (Rupr, 
HEBERLEIN, and RogstER), A., 
i, 572. 

Phenylglycolenylamidine, nitrate (Los- 
SEN and Boepaun), A., i, 82. 

Phenylglycolenyldioxytetrazotic acid, 
phenylglycolenylamidine, potassium, 
barium, silver, and aniline salts (Los- 
SEN and BoepAHN), A., i, 82. 

Phenylglycolenyloxytetrazotic acid, 
silver and barium salts (LossEN and 
BoepaHn), A., i, 85. 

Phenylglycolyl-N-methyl-8-vinyldi- 
acetonalkamine. See Euphthal- 
mine. 

Phenylglycolylscopoleine (homoscopol- 
amine), and its aurochloiide 
(Lusotpt), A., i, 499. 

Phenylglyoxenyldioxytetrazotic acid, 
potassium and silver salts (LossEN 
and Boepaun), A., i, 82. 

5-Phenylhexylenic-af-glycol, diacetate 
of (BogorRopsky and LJUBARSKY), 
A., i, 303. 


See Anilidacet- 
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Phenylhydrazine, compounds of, with 
metallic acetates, chlorides, sul- 
phates, and nitrates (MOITESSIER), 
A., i, 1382, 138, 414. 

action of the silent electric discharge 
on, in the presence of- nitrogen 
(BERTHELOT), A., i, 552. 
behaviour of, towards acetaldehyde 
(CaussE), A., i, 569. 
behaviour of, towards benzaldehyde 
(Caussk), A., i, 573. 
behaviour of, towards chloramides 
(Rurg), A., i, 570. 
action of chloroform on (BRUNNER 
and Letrns), A., i, 158. 
action of chloroform and alcoholic 
potash on (RUHEMANN), A., 
i, 214. 
behaviour of, towards chloroform, 
carbon tetrachloride, carbon hexa- 
chloride, bromoform, ethylenic di- 
bromide, chloral, bromal, and butyl- 
chloral (BRUNNER and EIERMANN), 
A., i, 414. 
action of hypochlorites on (OECHSNER 
DE ConINCck), A., i, 566. 
behaviour of, towards mercury acet- 
amide (Forster), T., 790; P., 
1898, 169. 
estimation of (Forster), T., 792; 
(CaussE), A., ii, 199. 
Phenylhydrazine, o-bromo-, and its salts 
(Hewitt and Pops), T., 176; P., 
1898, 7. , 
as-Phenylhydrazinoacetamide, benzylid- 
ene derivative (RupE, HEBERLEIN, 
and RogsEr), A., i, 571. 
Phenylhydrazinoacetanilide, behaviour 
towards ethylic acetoacetate (RurE 
and HEBERLEIN), A., i, 571. 
as-Phenylhydrazinoaceto-f-aceto- 
phenylhydrazide, benzylidene deriva- 
tive (Rupr, HEBERLEIN, and RoEs- 
LER), A., i, 572. 
as-Phenylhydrazinoaceto-p-amidodime- 
thylaniline, and its acetyl and benzyl- 
idenederivatives(RupEand VSETEGKA), 
A., i, 571. 
as-Phenylhydrazino-a-acetophenylhydr- 
azide, dibenzylidene and diacetyl 
derivatives (RupE, HEBERLEIN, and 
RogstEr), A., i, 672. 
a-Phenylhydrazino-8-acetophenylhydr- 
azide, benzylidene derivative of 
(Rupr, HEBERLEIN, and ROESLER), 
A., i, 571. 
Phenylhydrazinodihydrotartaric osa- 
zone, p-nitro-, and its anhydride 
(GNEHM and Benpa), A., i, 210. 
Phenylhydrazinomalonic dihydrazide 
(WIsLICENUS and MUNZESHEIMER), 
A., i, 299. 
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p-Phenylhydroxyazobenzene (WEDE- 
KIND), A., i, 308; (WEDEKIND and 
BLUMENTHAL), A., i, 454. 
Phenylhydroxylamine, constitution and 
refraction of (BRUHL), A., ii, 417. 
p-bromonitroso-, potassium and silver 
derivatives, methylic ether (BAm- 
BERGER), A., i, 367. 
nitroso- (ANGELI), A., ii, 216. 
products of its spontaneous decom- 
position ; reduction of its methylic 
ether (BAMBERGER), A., i, 366. 
8-Phenylhydroxylamine, behaviour of, 
towards mercury acetamide (For- 
STER), T., 786 ; P., 1898, 169. 
a-benzoyl and af-dibenzoyl derivatives 
(BECKMANN and SCHONERMARK), 
A., + 22, 
Phenylhydroxymethylene, action of, on 
water and alcohol (NEF), A., i, 111. 
Phenylic alcohol. See Phenol. 
isoamylic ether, 2:4: 6-érinitro-, 
sodium isoamyloxide compound 
(JACKSON and Boos), A., i, 517. 
benzylic ether, 2:4:6-¢rinitro-, sodium 
benzyloxide compound (JACKSON 
and Boos), A., i, 517. 
carbonate, o-amino-, p-amino-, and 
p-nitro-, ethylic salts of, and 
benzoyl derivative of the former 
(Ransom), A., i, 415. 
chloro- (BARRAL), A., i, 575. 
ether, mono- and di-chloro- 
TONER and 
i, 643. 
ethylenic ether, p-amino-, and its salts, 
and p-nitro- (KINZEL), A., i, 576. 
ethylic ether. See Phenetoil. 
iododichloride (KErpLEr), A., i, 467. 
methylic ether. See Anisoil. 
phosphates, preparation of, and their 
chloro-derivatives (AUTENRIETH), 
A., i, 14, 15. 
behaviour of, in the animal body 
(AUTENRIETH and VAMossy), A 
li, 617. 
phosphite, p-chloro- (MICHAELIS and 
KAEHNE), A., i, 418. 
piperazinediurethane, o-chloro- (Caz- 
NEUVE and MorEAD), A.,i, 69. 
propylic ether, 2:4:6- trinitro-, sodium 
con a compound (JACKSON and 
08s), A., i, 517. 
thiophosphate, p-chloro- (AUTENRIETH 
and HILDEBRAND), A., i, 420. 
Phenyliminodiacet-amide and -imide 
(BiscHoFF), A., i, 10. 
naan See Phenyltriaz- 
ole. 
3’-Phenyl-2’-indolinone, and its bromo- 
and acetyl derivatives (BRUNNER), 
As, 1, V1: 


(PERA- 
ORTOLEVA), A,, 
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y-Phenyl-a-ketobutyric acid. See Benz- 
ylpyruvic acid. 

a Pienethatedinpaneneune 2 teeeine 
(UNGER and GraFF), A., i, 96. 

Phenylketodiphenyltetrazolium, chlor- 
ide, and phenylhydrazone (WEDE- 
KIND), A., i, 193. 

Phenylmethenylamidoxime (ZWINGEN- 
BERGER and WALTHER), A., i, 520. 

Phenyl ys oe ketone (CoL- 
LET), A.,; i, 478. 

Phenylmethylearbamide, solubility of, 
in acetone, benzene, ether and water 
(WALKER and Woop), T., 626; P., 
1898, 158. 

Phenylmethylearbinol, and its phenyl- 
carbamate (KLAGEs and ALLENDORFF), 
A., i, 434. 

neta ee aan (Har- 
RIES), A., i, 233 


Phenyl-4-methylethylthiohydantoin 
(ANDREASCH), A., i, 243. 
B-Phenyl-a-methylglutaric acid, and its 
copper salt (AVERY and FossLER), 
» i, 527. 
Phenyimethylglyoxime (CottET), A., 
477 


Phenylmethylhydrazine, action of hypo- 
chlorites on (OECHSNER DE CONINCK), 
A., i, 566. 

#18 enetnatg intel (Couer), A 
i, 478. 

Phenylmethylitaconic acid, electrolytic 
dissociation of (SMITH), A., ii, 285. 
1:3-Phenylmethyl-5-ketotetrahydropyr- 
idazine-4-carboxylic acid (Rupr and 

HEBERLEIN), A., i, 571. 

Phenylmethylparabanic (AN- 
DREASCH), A., i, 243 

Phenylmethylphenazonium and salts 
(KEHRMANN and WETTER), A., 
i, 438. 

Phenylmethylphosphinic acid 
(MICHAELIS and Scuuirer), A., 
i, 417. 

2:6 Ary naan day a meth- 
iodide (WHEELER), A., i, 538. 

1-Pheny]-3-methyl-2: 4 hans ER 
and its 5-chloro-derivative, ie 
and ethobromide (ANDREOCCI), A 
i, 278. 

1 -Eneng hs mehglyyepetinceen, 
chloro- (ANDREOCCI), A., i, 277. 

4-Phenyl.-2- methyltetrahydropyridone- 
$:5-dicarboxylic acid, ethylic salt 
(Kueuvanaanes A. 447. 

Phenylmethylthioparabanic acid, and 
action of barium carbonate on (AN- 
DREASCH), A., i, 243. 

1- -Phenylnaphthalene- -2-carboxy-3- 
methylene lactone (MICHAEL and 
BucHER), A., i, 256, 


acid 
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1-Phenylnaphthalene-2 : 3-dicarboxylic 
acid and salts, anhydride and its ani- 
line compound (MICHAEL and 
Bucuer), A., i, 256. 

Phenyl «a- and £§-naphthalinoethyl 
ketones and -propyl ketones (COLLET), 
A., i, 478. 

Phenylnaphthaphenazonium, salts of, 
(KEHRMANN and SCHAPOSCHNIKOFP), 
A., i, 153 ; (FiscHER and Hepp), A., 
i, 334. 

Phenylisonaphthaphenazonium,  hy- 

droxide and salts (KEHRMANN and 
Hetwie), A., i, 154. 

chloride, 3-amino- (KEHRMANN and 
Hetwie), A., i, 154. 

Phenyl-8-naphthyliodinium, hydroxide 
and salts (WILLGERUDT), A., i, 420. 

Phenyl-nitramine and_ -isonitramine, 
methylic ethers of (HaNTzscH), A., 
i, 247. 

Phenylnitrocarbinol, action of, on di- 
methylaniline (COHEN and CALVERT), 
T., 168. 

a-Phenyl-o-, m- and p-nitro-cinnamic 
and -allocinnamic acids, etherification 
of (SupBoRoUGH and Luoyp), T., 
92; P., 1897, 241. 

Phenyl-af-pentenoic acid (FiscHER and 
Horra), A., i, 660. 

Phenyl-75-pentenoic acid, and its salts 
(FicHrER and BAvER), A., i, 663. 

Phenylphenazonium salts (KEHR= 

MANN and SCHAPOSCHNIKOFF), A., 
i, 153. 

chloro-, and its salts (FiscHER and 
Hepp), A., i, 334. 

Phenyl-8-phenotriazone (PicTET and 
GonsEt), A., i, 213. 

1-Phenyl-5-phenyldzbromethyl-1 : 2 : 4- 
triazole (CLEVE), A., i, 94, 

Phenyl 8-phenyl-a8-dibromethyl ketone 
(CoLuET), A., i, 479. 

1-Pheny1l-5-phenylchlorethyl-1 : 2 : 4- 
triazole, 3-chloro- (CLEVE), A., i, 94. 

Phenyl-m-phenylenediamine (aminodi- 
phenylamine), trinitro- (JAUBERT), 
A., i, 494. 

Phenyl-p-phenylenediamine, formation 

of (BAMBERGER and ‘I'sCHIRNER), 
A., i, 518. 

2’ :3-dibromo-(BAMBERGER, BUsDoRF, 
and SAND), A., i, 522. 

Phenylphenylenediamines, formation of 
(BAMBERGER and Lucartrt), A., i, 521. 

Phenyl-p-phenylenediaminesul phonic 
acid, and its acetyl derivative (Bam- 
BERGER, BisporF and SAnp), A., 
i, 521. : 

1-Phenyl-5-phenylethyl-1 : 2 : 4-tri- 
azole, and its salts; (CLEVE), A., 
i, 94. 
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Phenylphosphoric acid, heat of neutral- 
isation of (BELUGOT), A., ii, 558. 

Phenylphthalimide (Piurtr and Pic- 
COLI), A., i, 528.. 

8-Phenylpropane-aaa,-tricarboxylic 
acid, ethylic salt (RUHEMANN and 
CunnINGTON), T., 1014. 

Phenylpropiolaldehyde, and its hydro- 
cyanide, anilide, hydrazone, phenyl- 
hydrazone, semicarbazone, diethylacetal 
and dimethylacetal (CLAISEN), A., 
i, 422, 423. 

Phenylpropiolic acid, formation of 

(LeieHTon), A., i, 255. 

ethylic salt, condensation of, with 
piperidine (RUHEMANN and Brown- 
ING), T., 723; P., 1898, 167. 

Phenylpropionamide, p-nitro-, prepara- 
tion of (TAVERNE), A., i, 588, 658. 

Phenylpropionic acid, ethylic salt, action 

of ethylic oxalate on (WISLICENUS 
and MUNZESHEIMER) A., i, 299. 
2:4-dinitro- (TAVERNE), A., i, 588. 

Phenylpropiono-methylamide and 
-dimethylamide, action of nitric acid on 
(TAVERNE), A., i, 588. 

8-Phenylpropylene-aaa-tricarboxylic 
acid, ethylic salt (RUHEMANN and 
CUNNINGTON), T., 1015. 

a-Phenylpropylhydrazine 
and Kosiscu), A., i, 149. 
Phenylisopropylhydrazine (MICHAELIS 
and InmEk), A., i, 149. 
a-bromo-, action of potassium acetate 
on (CoLLET), A., 1, 123. 

Phenyl propyl ketone (butyrylbenzene), 
a-bromo-, action of potassium acetate 
on (CoLLET), A., i, 123. 

Phenylisopropyl ketone, formation of 

(REIk), A., i, 246. 
a-bromo-, action of potassium acetate 
on (CoLLET), A., i, 123. 

Phenyl1-p-isopropylphenylmethane 
(KLAGES and ALLENDORFF), A., 
i, 434, 

1-Phenyl-5-propyl-1 : 2: 4-triazole, and 
its mercurochloride, and 3-chloro- 
derivative (CLEVE), A., i, 94. 

p-Phenylpropylurethane carbonate, and 
ethylic carbonate (MERCK), A., 
i, 249. 

1-Phenylpyrazole-3 : 4-dicarboxylic acid 
and its dimethylic salt (BALBIANO), 
A., i, 691. 

1-Phenylpyrazolepropionic acid (WIs- 
LICENUS, GOLDSTEIN, and MUNzEs- 
HEIMER), A., i, 358, 

1-Phenyl-2:4-pyrrodiazole, and its 5- 
, chloro- and dichloro-derivatives 

(AnpREOCC!), A., i, 278. 
reduction of (AnDREOCCI and CasTRO), 
A., i, 277. 


(MICHAELIS 
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Phenylpyrrodiazolones, chloro- 
DREOCCI), A., i, 277 

Phenylpyrrodiazolonecarboxylic acids, 
chloro- (ANDREOCCI), A., i, 277. 

3’-Phenylquinoline, 2’-amino-, and 2’- 
amino-p-nitro- (PscHoRR), A., i, 491. 

2’-Phenylquinoline-3’-4’-dicarboxylic 
acid (ENGELHARD), A., i, 683. 

Phenylrosinduline, preparation of 
(PauL), A., i, 262. 

Phenylsaffranine, ¢rinitro- (JAUBERT), 
A., i, 494. 

Phenylaposaffranine, chloro-, and its 

platinochloride(FiscHER and HEpp), 
A., i, 334. 
trinitro- (JAUBERT), A., i, 494. 

Phenylsaffranolcarboxylic acid and its 
salts (JAUBERT), A., i, 495. 

Phenylsaffranolsulphonic acid and its 
salts (JAUBERT), A., i, 495. 

Phenylsemicarbazide, m-nitro-, and its 
benzoyl derivatives (Youne and 
STOCKWELL), T., 372 ; P., 1898, 74. 

1-Phenyl-5-styryl-1 : 2:4-triazole, and 
its salts (CLEVE), A., i, 94. 

Phenylsulphonamic acid, potassium salt 

(BAMBERGER and Kunz), A., i, 31. 

aniline and 0-, m-, and p-toluidine salts 
of (MICHAELIS and Prrov), A., 
i, 431. 

p-Phenylsulphonebenzoic acid, and its 
salts, amide, anilide, and chloride 
(NEWELL), A., i, 430. 

Phenylsulphonehydrazobenzene 
(HantzscuH and GLOGAUER), A., i, 78. 

Phenylsulphonehydrazo-bromo- and 
-chloro-benzene cyanide (HANTZSCH 
and GLOGAUER), A., i, 78. 

1-Phenyltetrahydronaphthalene-2 : 3-di- 
carboxylic acid and its salts and 
anhydride (MICHAEL and BUCHER), 
A., i, 256. 

5-Phenyltetrazole, y-nitro- (PINNER and 
GRADENWITZ), A., i, 95. 

Phenylthiocarbamide, action of alkaline 

solution of sodium hypochlorite on 
(OECHSNER DE ConrINck), A., i, 564. 
glycollide (Rizzo), A., i, 659. 

Phenylthioglycollic acid,o-amino-, potas- 
sium salt of (UNGER and Grarr), A., 
i, 96. 

Phenylthiohydantoic acid, amino-, and 
benzylidene derivative of (TRAUBE and 
Horra), A., i., 236. 

“alder A amino- (TRAUBE 

Horra), A., i, 236. 

Phenylthiourethaneacetamide (Rizzo), 
A., i, 659. 

Phenyl. ~p-(m ?)-tolimidazole, 8-o-amino-, 

(von NIEMENTOWSKI), A., i, 211. 
azimide of (von NIEMENTOWSKI), 
A., i, 337. 


(AN- 
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Phenyl-p-toluenesulphazide (HAtsstc), 
A., i, 141. 

Phenyl-o- and p-toluidinoethyl ketones 
(CoLuET), A., i, 478. 

Phenyltoluphenazonium and salts 
(KEHRMANN and WETTER), A.,i, 438. 

Phenyl-o-tolyliodinium hydroxide and 
chloride and their salts (WILLGERODT), 
A., i, 420. 

Phenyl p-tolyl ketone, o-amino-, be- 
haviour of, towards nitrous acid (Ut- 
MANN and MALLETT), A., i, 594. 

Phenyl-o- and p-tolylmethenylamidines, 
isomeric, and their salts (ZWINGEN- 
BERGER and WALTHER), A., i, 519. 

Phenyltolylphthalide (LIMPRICHT), A., 
i, 322. 

ape Ser ae e-em and its 
salts (Just), A., i, 43. 

ere ~ tolylsulphone (NEWELL), A 


430. 

1- Phenyl- 1:2:8-triazole (phenylimino- 
diazole), its salts, and p-amino- and p- 
nitro-derivatives (MICHAEL, LUEHN, 
and HicBEs), A., i, 496. 

1-Pheny]-1:2:3-triazole-4:5-dicarboxylic 
acid, and its p-amino- and p-nitro- 
derivatives, and methylic salts thereof 
(MIcHAEL, LUEHN, and HIGBEE), A., 
i, 495. 

Phenyltriazoxole and its p-toluoyl deri- 
vative (BOESEKEN), A., i, 698, 699. 
Phenylisotriazoxole, benzoyl, and 2- 

toluoyl derivatives of (BOoESEKEN), 
A., i, 696, 697. 
Phenyltrimethylammonium perbromide 
(TAFEL), A., i, 519. 
periodide and chloride chloriodide 
(SAMTLEBEN), A., i, 472. 
nitro-, nitrate (TAFEL), A., i, 471. 

B-Phenyl-w-trimethyl-5-ketohexoic acid 
and its oxime and amide (VORLANDER 
and KaLkow), A., i, 29. 

are OR acid, 
salt (MLLER), A., i, 276. 

B- -Phenyluramideeeryiie acid (MULLER), 

i, 276. 

Phenylurethane, 2:4:5-tribromo-, and 
3:4:5-tribromo- (JACKSON and GALLI- 
van), A,, i, 362. 

Phenylvaleric acid, y- or 3-bromo- and 
75-dibromo- (FICHTER and BAvER), 
A., i, 663. 

5-Phenyl-3-valerolactone-7-carboxylic 
acid (FICHTER and BAvER), A., i, 662. 

Phenyl m-xylidino-ethyl ketone and 
-propyl ketone (CoLLET), A., i, 478. 

a di-o-nitro- 
(ScHotTz), A., i, 383. 

Phlobaphen, presence of, in oak-bark, 
and action of acetylating agents on 
(MeErzcER), A., ii, 8 


ethylic 
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Phlogopite from Wyoming (Cross), A., 
ii, 126. 

Phloridzin, mode of elimination of 
(CREMER), A., ii, 243. 

Phloridzin diabetes in dogs (REILLY, 

No.an and Lusk), A,, ii, 345. 

origin of the sugar excreted in 
(ConTEJEAN), A., ii, 38; (Lusk), A., 
ii, 243. 

Phloroacetophenone chloride dimethylic 
ether and its condensation products, 
with piperona], furfuraldehyde, and 
protocatechuic aldehyde (FRIED- 
LANDER and SCHNELL), A., i, 24. 

and trimethylic ether (FRIEDLANDER 
and ScHNELL), A., i, 24. 

Phloroglucinol, from kolatannin (KNox 

and Prescorr), A., i, 587. 
preparation of (FLEscH), A., i, 304. 
dimethylic ether, and its benzoyl 

derivative (PoLLAK), A., i, 304. 


monethylic ether (WEIDEL and 
PoLLAK), A., i, 16. 
and its benzoyl, diacetyl and 


dibenzoyl derivatives (POoLLAK), 
A., i, 304, 305. 

trimethylic ether, preparation of 

(FRIEDLANDER and SCHNELL), A., 


i, 24. 

Phorone, action of hydroxylamine on 
(HARRIES and LEHMANN), A., 
i, 121, 122. 


condensation of, with benzaldehyde 
(VORLANDER), A., i, 28. 
iso-Phorone. See iso-Acetophorone. 

Phosgenite, artificial (DE ScHULTEN), 
A,, ii, 31. 

Phospham, preparation of, reactions of 
(Vipat), A., i, 351. 

Phosphates. See under Phosphorus and 
Agricultural Chemistry. 

Phosphatic chert from the United 
States (KasTLE, Frazer and SvLLI- 
VAN), A., ii, 235. 

Phosphatised trachyte from Clipperton 
atoll (TEALL), A., ii, 391. 

Phosphine. See Hydrogen phosphide. 

Phosphor-bronze, analysis of (WickK- 
HORST), A., ii, 46. 

Phosphor-copper, analysis of (WickK- 
HORST), A., ii, 46 

Phosphorescence phenomena, cause of 

(Ner), A., i, 113. 
of strontium sulphide (MovuRELO), A., 
ii, 292, 493. 

Phosphor-tin, analysis of (WicKHORsT), 
A., ii, 46 

Phosphorus, solution of, in methylenic 

di-iodide (Mapan), P., 1898, 
101. 

red, action of sodammonium on 

(Hueor), A., ii, 573. 
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Phosphorus, action of nitric acid on 

(MONTEMARTINI), A., ii, 572. 

influence of gases on the oxidation of 
(CENTNERSZWER), A., ii, 427. 

of casein, physiological absorption of 
the (Marcusk), A., ii, 38. 

fate of proteids containing, in animal 
metabolism (StTErnitTz), A., ii, 615. 

absence of wunoxidised, in living 
tissues (JOLLY), A., ii, 394. 

poisoning, metabolism during (Lusk), 


A., ii, 238. 

source of fat formed in (PoOLIMANTI), 
A., ii, 800; (PriieErR), A., 
ii, 395. 


influence of, on the oxyproteic acid 
in urine (BoNDZYNsKI and GorTrT- 
LIEB), A., i, 501. 

toxicity of, in aqueous “% solutions 
(Boxorny), A., ii, 38. 

Phosphorus compounds from plants 
which yield inositol (WINTERSTEIN), 
A., ii, 42. 

Phosphides, metallic (GRANGER), A., 

ii, 474. 
estimation of phosphorus in 
(FRANCK), A., ii, 350. 

chlorides, reaction of silicon tetra- 
chloride and (HAROLD), A., ii, 509. 

chloronitrides (SToKEs), A., ii, 70. 

oxide (BEsson), A., ii, 216. 

Phosphoric anhydride, action of, on 
alcohols and phenols (BELUGOU), 
A., ii, 558. 

Phosphoric acid in basic slag (ScHMOE- 

GER), A., ii, 135. 

relative proportions of, present in 
various parts of oak wood and 
bark (MrerzeER), A., ii, 88. 

polarisation in the electrolysis of 
(JAHN), A., ii, 497. 

vapour pressures of dilute solutions 
of (Dretertict), A., ii, 207. 

effect of temperature on the acidity 
of (DrcENER), A., i, 404. 

See also Agricultural Chemistry. 

Phosphoric acid, detection and esti- 

mation of :— 

detection of source of, in various 
phosphates (HOFFMEISTER), A., 
li, 538. 

estimation of (Loares and M@uzz), 
A., ii, 48; (Woy), A., ii, 138; 
(Krueore), A., ii, 187; (Cam- 


ERON), A., ii, 808; (NEU- 
MANN), A., ii, 454; (Coppock), 
A., ii, 482, 


estimation of small amounts of 


(JoLLEs and NeEvuRATH), A., 
ii, 351. 
estimation of, gravimetrically 


(GLADDING), A., ii, 405. 
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Phosphorus. 
Phosphoric acid, estimation of :— 
estimation of, volumetrically (HEBE- 
BRAND), A., ii, 406. 
estimation of citrate soluble (REIT- 
MAIR), A., ii, 255. 
estimation of citrate soluble, in 
basic slag (B6TrcHER ; Passon), 
A., ii, 308. 
estimation of, in basic slags (Boérr- 
CHER), A., ii, 92. 
estimation of, in fodders (WILEY), 
A., ii, 49. 
estimation of, in superphosphates 
(Vicnon), A., ii, 639. 
estimation of, in waters (LEPIERRE), 
A., ii, 47. 
estimation of, in sweet wines 
(THORNER and UsTER), A., ii, 255. 
Phosphates, detection of, in animal tis- 
sues (JOLLY), A., ii, 84. 
analysis of, qualitatively (CAVEN), 
A., ii, 187. 
soluble, extraction of, from artificial 
fertilisers (KEATING Stock), A., 
ii, 689. 
solubility of, in citric acid and am- 
monium citrate (FOERSTER), A., 
ii, 48. 
estimation of free acid in presence 
of (DE JAGER), A., ii, 405. 
estimation of iron arid aluminium 
in (THomson), A., ii, 142. 
separate estimation of alumina and 
iron oxide in (LicHTSCHLAG), A., 
ii, 93. 
See also Agricultural Chemistry. 
Superphosphates, estimation of phos- 
phoric acid in (VieNnon), A., ii, 639. 
Thiophosphoric acid, triphenylic salt 
(AUTENRIETH and HILDEBRAND), 
A., i, 419. 
Pyrophosphoric acid in minerals (PEN- 
FIELD), A., ii, 123. 

Phosphorus pentasulphide, action of am- 
monium chloride on (VipAt), A., 
i, 351. 

Phosphorus, detection and estimation 

of :— 

detection of (NATTERMANN and HIL- 
GER), A., ii, 453. 

estimation of, in iron (HERTING), A., 
ii, 91; (Onty), A., ii, 138; 
(ScuHnEIDER), A., ii, 351 ; (Lucas), 
A., ii, 482 ; (WDOoWISZEWSKI), A., 
ii, 454, 

estimation of, in iron ores (OHLY), A., 
ii, 138. 

insoluble, estimation of, in iron ores 
(Mr1xER and Dvusots), A., ii, 187. 

estimation of, in phosphides (FRANCK), 

A., ii, 350. 
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Phosphorus, estimation of :— 
estimation of, in phosphorised ails 
(SgypDA), A., ii, 255. 

estimation of, in steel (HERTING), A., 
ii, 91 ; (OHLy), A., ii, 138 ;(MaHon), 
A., ii, 186, 539 ; (ScHNEIDER), A., 
ii, 351 ; (Luoas), A., ii, 482. 

Phosphoryl chloride (phosphorus oxy- 

chloride) (BEsson), A., ii, 160. 

PHOTOCHEMISTRY :— 
Light, | ange and chemical changes 

induced by (RonoFF), A., ii, 417. 

absorption by hemoglobin of violet 
and ultra-violet (GAMGER), A., 
i, 288. 

influence of, on the action of air 
on carbon bisulphide (BErTHE- 
LoT), A., ii, 508. 

effect of, on the combination of 
hydrogen and bromine (KastTLe 
and BEaTry), A., ii, 214. 

decomposition of oxalic acid by 
(VALLOT and VALLOT), A., i, 149. 

influence of, on the rate of oxidation 
of potassium iodide in acid solu- 
tion (DE HeEmMpriINNE), A., 
ii, 565. 

Radiations from thorium and its com- 
pounds (ScamipT), A., ii, 550. 

Photographic plates, action of metals 
and other substances on (RUSSELL), 
A., ii, 287. 

Photography, use of ammonium per- 
sulphate in (A. and N. Lumikre 
and SEYEWETZ), A., ii, 549. 

Rontgen rays, effect of, on the lumin- 

osity of gases (HEMPTINNE), A.,, ii, 
418. 

conductivity of gases after exposure 
to (RUTHERFORD), A., ii, 113. 

effect of, on the condensation of 
water vapour(WILson), A., ii, 372. 

photographs of alloys taken by 
(Heycook and NEVILLE), T., 714; 
P., 1897, 105. 

Rotation, increase of, produced by 
alkaline solutions of uranyl salts 
(WALDEN), A., ii, 149. 

Rotatory power of polymerides (Brr- 

THELOT), A., ii, 361. 

of alkyloxypropionic acids (PURDIE 
- LANDER), T., 862; P., 1898 ; 
171. 

of amylic alcohoi, influence of tem- 
perature on the(GuyzEand Asron), 
A., ii, 469. 

of diethylic monobenzoyl- and 
mono-m-, p- and o- toluoyl-tar- 
trates (FRANKLAND and McCrakg), 
T., 307; P., 1898, 74. 

of bornylic, menthylic and amylic 

salts (TCHGGAEFF), A., ii, 495, 


PHOTOCHEMISTRY :— 
Rotatory power of chloracetyl- 
glycerates and -tartrates (FRANK- 
LAND and PatrErsoNn), T., 181 ; 
P., 1898, 28. 
of ethylic and methylic di-mono- 
chloracetyltartrates (FRANKLAND 


and TURNBULL), T., 203; P., 
1898, 29. 
of pure cocaine hydrochloride 


(Hérissry), A., i, 498. 

of ethereal salts, change of, with 
time (autoracemisation) (WAL- 
DEN), A., i, 404. 

of gallotannicacid and its derivatives 
(RosENHEIM and ScHIDROWITZ), 
T., 878; P., 1898, 171. 

of gallotannic acid, influence of con- 
centration, solvent, and admixed 
substances (ROSENHEIM and Scut- 
DROWITZ), T., 886 ; P., 1898, 172. 

of 8-glutin (FrRAmm) A., i, 98. 

molecular, of the menthylic salts of 
the fatty acids, and of other homo- 
logous series (TCHUGAEFF), A., 
ii, 274. 

of pilocarpine and _pilocarpidine 
(Merck), A., i, 283, 541. 

of podophyllic acid and podophyllo- 
toxin (DuNsTAN and Henry), T., 
209; P., 1898, 42. 

of oxidation derivatives of santonic 
acid (FRANCESCONI), A., i, 267. 

of solutions of tartaric acid and its 
salts(PkIBRAMand GLUCKSMANN), 
A., ii, 494. 

of solutions of rubidium tartrate 
(PRIBRAM and GLUcKSMANN), A., 
ii, 321. 

of methylic and ethylic tartrates 
(RopGer and Bramg),T.,301; P., 
1898, 76. 

Refraction of air, oxygen, nitrogen, 
argon, hydrogen, and helium 
(RaMsAy and -Travers), A., 
3: 

of metallo-carbonyls (Nasini), A., 
ii, 274. 

of blue and green solutions of chrome 
alums (SoRET, BorEL, and Dv- 
mont), A., ii, 274. 

of liquid fluorine (MoIssAN and 
DEwak), P., 1897, 183. 

of oxygen compounds of nitrogen 
(Broun), A., ii, 362. 

and dispersive power of combined 
silicon (ABATI), A,, ii, 274. 

of sodium (Drupk), A., ii, 273. 

Atomic refraction of chlorine, 

bromine, and fluorine in saturated 

and unsaturated compounds 

(Swarts), A., ii, 361, 
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PHOTOCHEMISTRY :— 
Atomic refragtion of nitrogen (Briix1), 
A., ii, 417. 
Molecular refraction of dilute solu- 
tious of salts (DisKEN), A., ii, 1. 
Molecular dispersion and boiling 
point, connection between (KAHL- 
BAUM), A., ii, 558. 
of dilute solutions of salts (DIJKEN), 
yo Fs 
Spectra of meteorites (HARTLEY and 
RAMAGE), A., ii, 286. 
of the elements at high tempera- 
tures (LocKYER), A., ii, 2. 
of some elements with a constant 
discharge in Geissler ~tubes 
(KALAHNE), A,, ii, 549. 
red, of argon (EDERand VALENTA), 
Me a 2 
of the flame of carbonic oxide 
(HARTLEY), A., ii, 361. 
of liquid fluorine (Morssan and 
Dewak), P., 1897, 181. 
of iodine (KonEN), A., ii, 493. 
of oxygen (WILDE), A., ii, 105. 
of cadmium in a vacuum (Hamy), 
A., ii, 321. 
of solutions of copper sulphate 
(CARRARA and Mrnozzi), A., 
li, 286. 
of iron, calcium, and carbon, varia- 
tions in a magnetic field of the 
(BECQUEREL and DESLANDREs), 
A,, ii, 493. 
of neodymium (Bovpovarp ; Dz- 
MARQAY), A., ii, 518. 
of praseodymium and neodymium 
(BrRAuNER), P., 1898, 70. 
of thallium (WILDE), A., ii, 105. 
of organic compounds (SPRING), A., 
ii, 201. 
of benzene (HARTLEY and Dospie), 
T., 695; P., 1898, 42. 
ultra violet, of diketohexamethyl- 
ene, pyrroline, thiophen, fur- 
furane and derivatives (HARTLEY 
and Dossrr), T., 598; P., 1898, 
41. 
influence of various parts of the, on 
diastatic ferments (GREEN), A., 
ii, 399. 
spark of solutions, apparatus for 
(DEennis), A., ii, 185. 
Photography. See Photochemistry. 
Phthalaldehydic acid, preparation of 
(GRAEBE and Trimpy), A., i, 319. 
Phthalazines, method of preparation of, 
(GABRIEL and EscHENBACH), A., 
i, 211. 
Phthalazine-l’-acrylic acid, and its 
salts (GABRIEL and EsCHENBACH), A., 
i, 213. 
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Phthalic acid, formation of (Guccr), A., 

i, 257. 

electrolytic dissociation of (SMITH), 
A., ii, 285. 

action of silent electric discharge on, 
in presence of nitrogen (BERTHE- 
LoT), A., i, 558. 

geranyl, tetrabromogeranyl] and citro- 
nelly] salts (FLATAU and LABBé&), 
A., i, 618, 

Phthalidecarboxylic acid, preparation of 
(GRAEBE and T'riimpy), A., i, 319. 
Phthalimide, preparation of (GRAEBE 

and Trimpy), A., i, 319. 
velocity of hydrolysis of (MIoLAT!), 
A., i, 248. , 

Phthalonic acid, from naphthalene 

(Procu4zKa), A., i, 201. 
preparation of, and its oxime (GRAEBE 
and Trimpy), A., i, 318. 

— (Kune), A., 
i, 178. 

Phyllites, contact-metamorphism of 
(DAuLMeER), A., ii, 82, 171. 

Phyllocyanic acid, preparation of, and 
salts (GUILLEMARE), A., i, 379. 

Physcia ciliaris, presence of emulsin in 
(H&rissEy), A., i, 612. 

Physcia stellaris, presence of atronorin 
in (HEssz), A., i, 681. 

Physciacic acid, identity of, with chryso- 
phanic acid (Zopr), A., i, 89. 

Physcianin, from action of sodium car- 
bonate on atronorin (HEss&), A., 
i, 681. 

See Betorcinolcarboxylic acid methylic 
salt (HEssE), A., i, 584. 

Physciol (Paternd’s atranoric acid), from 
action of sodium carbonate on 
atronorin (HEssE), A., i, 681. 

its acetyl derivatives and decompo- 
sition products (HxEssk), A., i, 534. 

Physcion, presence of, in Xanthoria 
parietina, X. candelaria, and X. 
lychnea, Gasparrinia elegans, G. 
murorum, G. decipiens; action of 
hydriodic acid on, and preparation of 
isomeric methyl derivatives of 
(Hexssk), A., i, 681. 

identity of, with chrysophanic acid 
(ZopF), A., i, 89. 

Physiological action of butyric and B- 
hydroxybutyric acids (STERNBERG), 
A., ii, 620. 

of choline and neurine (HALLIBURTON 
and Mort), A., ii, 242. 

of cocaine derivatives (Vincr), A. 
ii, 242. 

of coniine, nicotine and piperidine 
(MoorE and Row), A., ii, 176. 

of copper (KoLDEWwEY), A., ii, 37. 

of cotarnine (MarRForiI), A., ii, 346. 


> 
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Physiological action of dinitriles 

(HeyMaAns and Masorn), A, ii, 241. 

of ellagic acid, tannin and gallic acid 
(Harnack), A., ii, 85. 

of eucaine-B (4-benzoyloxytrans-2:2:6- 
trimethylpiperidine) (Vinct), A., 

* ii, 86. 

of hydroxylamine hydrochloride 
(Bropig); A., ii, 395. 

of iodalbumin (HOFMEISTER), A., 
i, 390. 

of naphthalene (KitINGMAN), A., ii, 86. 

of nicoulin (BoINET), A., ii, 37. 

of halogen derivatives of proteids 
(BLum; Bium and VavBEL), A., 
i, 287. 

of salicylaldehyde and 
(Monica), A., ii, 346. 

of salicylic acid (BonpzyNskI), A., 
ii, 37. 

of scopolin and scopoleins (SCHILLER), 
A., ii, 37. 

of spermine (PorHL), A., ii, 243. 

of extracts of suprarenal capsules 
(VINcENT), A., ii, 176. 

Physodalicacid and Physodalin, presence 
of, in certain lichens (Zopr), A., 
i, 489. 

Physodic acid, its diacetyl derivative 
and relation to physol (HEssE), A., 
i, 680. 

Physodin. See Capraric acid. 

Physol, and its- oxidation to physodic 
acid (HESsSE), A., i, 680. 

Physostigmine. See Eserine. 

Paytosterol, ethereal salt of, presence of, 
in Hamamelis bark (GRUTTNER), 
A., i, 598. 

detection of, in fats (ForstER and 
RIECHELMANN), A., ii, 263. 

Picea excelsa, presence of glutamine in 

seedlings of (ScHULZE), A., ii, 304. 
seeds, decomposition products of pro- 
teids from (SCHULZE), A., ii, 179. 

Picoline hydrochloride, compound of, 
with antimony pentafluoride 
(REDENZ), A., i, 601. 

Picric acid (2:4 :6-trinitrophenol), 
equilibrium in systems containing 
B-naphthol, benzene and (Kurt- 
LOFF), A., ii, 112. 

condensation of, with piperidine, 
(RosENHEIM and ScHIDROWIT2), T., 
143; P., 1897, 234. 

compounds of the alkyl derivatives 
of, with sodium  alkyloxides 
(JACKSON and Boos), A., i, 517. 

detection of, in beer (RuPEAU), A., 
ii, 412. 

detection of (Rymsza), A., ii, 262. 

estimation of, volumetrically (ScH- 
wARz), A., ii, 545. 


its oxime 
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Picroilmenite (picrotitanite) ‘from Colo- 
rado (WHITAKER), A., ii, 236. 

Picropodophyllin, preparation, pro- 

perties, and constitution of (DunsTAN 
and Henry), T., 213; P., 1898, 42. 
action of nitric acid, and of zinc dust 
on (DuNSTAN and HEnry), T., 218; 
P., 1898, 42. 
bromo-, preparation of (DUNSTAN and 
Henry), T., 217. 

Picrotoxin, detection of (MELzER), A., 
ii, 651. 

Pigment, nature of the, in Zuglena 
sanguinea (KUTSCHER), A., ii, 301. 
Pigments occurring in bile (DasTRE 

and Fiorzsco), A., i, 216. 
Pilocarpidine, properties of, and of its 
salts (MrRcK), A., i, 283. 

platinochlorides, and action of heat 
on the hydrochloride (MERCK), 
A., i, 541. 
preparation of a new, from pilocarpine 
hydrochloride(HErzic and MEYER), 
A., i, 389. 
Pilocarpine, constitution of (H&rzic 
and Meyer), A., i, 53. 
from pilocarpidine methiodide, non- 
production of (MERcK), A., i, 283. 
formation of a new pilocarpidine from 
(HEnrzic and Meyer), A., i, 389. 
hydrochloride, action of heat on 
(Merck), A., i, 541. 
Pimelic acid (normal), electrolytic dis- 
sociation of (SMITH), A., ii, 285. 
ethylic salt, rate of hydrolysis of, by 
soda (HJELT), A., ii, 566. 
dibromo- (WILLSTATTER), A., i, 540. 
Pimelic acid (isopropylsuccinic acid), 
from fusion of camphoric acid with 
potash (Crosstey and PERKIN), 
T., 22; P., 1897, 218. 
and its p-tolilic acid (AUWERs and 
MAYER), A., i, 127. 

Pimpinella saxifraga, presence of pim- 
pinellin and of a yellow substance in 
root of (HEuT), A., i, 598. 

Pinacolin, constitution of (POoMERANZ), 

A., i, 233. 

action of allylic iodide on (GNEDIN), 
~A., i, 291. 

action of potassium cyanide and hydro- 
chloric acid, of phenylhydrazine, 
and of p-bromophenylhydrazine on 
(CARLINFANTI), A., i, 234. 

cyanhydrin, and its hydrolysis (CARL- 
INFANTI), A., i, 234. 

Pinacolinsemicarbazone (CARLINFANTI), 
A., i, 234. 

Pinacone, transformation of, into pina- 
colin (VORLANDER), A., i, 28. 

Pine bark, action of Hiibl’s reagent on 

(BoETTINGER), A., i, 199. 
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Pinene, from pine resin oil (KLAsoN), 
A., i, 448. 
from oil of sassafras bark and leaves 
(PowrEr and KLEBER), A., i, 326. 
nitroso-, reduction (WALLACH and 
SmyTHE), A., i, 486. 
Pine-resin, constituents of, and deriva- 
tives (BAMBERGER and LANDSIEDL), 
A., i, 88. 
oil of (KiAson), A., i, 4438. 

Pine-wood oil, cymene from (KLASON). 
A., i, 448. 

Pinite from the Alps (GemBécx), A., 
ii, 297. 

Pinocampheol, and its phenylurethane 
(WatLAcH and SmyTHE), A., 
i, 486. 

Pinocamphone, and its semicarbazone, 
oxime, constitution (WALLACH and 
SMYTHE), A., i, 486. 

Pinocamphonitrile (WALLACH 
SmyYTHE), A., i, 486. 

Pinocarveol (WALLACH and SMYTHE), 
A., i, 485. 


and 


Pinocarvone, and its semicarbazone 
(WaLLAcH and SMyTHE), A., 
i, 485. 


Pinoresinol, and its dicthyl, diacetyl, 
dimethyl and oxidation and bromina- 
tion derivatives (BAMBERGER and 
LANDSIEDL), A., i, 88. 

Pinoresinoltannol, presence of, in pine 
resin; its composition and benzoyl 
and methylic derivatives (BAMBERGER 
and LANDSIEDL), A., i, 88. 

Pinus laricio, constituents of resin from 
(BAMBERGER and LANDSIEDL), A., 
i, 88. 

Pinus sylvestris, presence of glutamine 
in seedlings of (Scuuuze), A., 
ii, 303. 

a-Pipecoline (2-methylpiperidine), ni- 
troso-, electrolysis of (WIDERA), A., 
i, 686 

Piperazine, influence of, on urine 
analysis (BARDACH), A., ii, 268. 

Piperazinediurethane, o-chlorophenylic, 
thymylic and o-, m-, and p-tolylic 
salts of (CAZENEUVE and Morgav), 
A., i, 692, 

Piperidine (hexahydropyridine), eleva- 
tion of the boiling point of, by dis- 
solved substances (WERNER), A., 
ii, 214. 

specific heat and heats of vaporisation 
and formation of (DELEPINE), A., 
ii, 559. 

solid solutions of, in benzene (Brunt), 
A., i, 562. 

action of the silent electric discharge 
on, in the presence of nitrogen 
(BERTHELOT), A., i, 5§2, 
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Piperidine (hexahydropyridine), con- 
densation of, with catechol, gallic 
acid, guaiacol, dinitronaphthol, 
o- and p-nitrophenols, picric acid, 
pyrogallol, quinol, tannin, and 
vanillin (ROoSENHEIM and ScHIDRO- 
WITS). Leg 2003 cs. SOO, 
234. 

condensation of, with ethylic aconitate, 
citraconate, fumarate, and pheny]l- 
propiolate (RUHEMANN and Brown- 
ING), T., 723; P., 1898, 167. 

constitution and physiological action 
of (Moore and Row), A., ii, 176. 

Piperidine derivatives of (Lipp), A., 

i, 379. 
guaiacolate physiological 
(TUNNICLIFFE), T., 145. 
hydrochloride, action of potassium 
cyanate on (YouNG and CLARK), 
T., 366. 
A., 


chloro-, heat of formation of (DELE- 
PINE), A., ii, 559. 
Piperidine series, isomerism 
(LADENBURG), A., i, 338. 
syntheses in (AHRENS), A., i, 686. 
Piperidylbutylic alcohol, +-nitro- 
(Henry), A., i, 4. 
Piperidylearbamide, and action of acetic 
chloride on (YounG and C1LARR), T., 
366. 
Piperidylcinnamic acid, ethylic salt of 
’ (RuHEMAN and Brownrne), T., 726; 
P., 1898, 167. 
Piperidyleaffeine (EINHORN and Bav- 
MEISTER), A., i, 497. 
8-Piperidylerotonic acid, ethylic salt 
(KNOEVENAGEL), A., i, 447. 
Piperidylpyrotartaric acid, ethylic salt 


action of 


bromo- (DELEPINE), 


in the 


(RUHEMANN and BrRowninec), T., 
725; P., 1898, 167. 
Piperidylsuccinic acid, ethylic salt 
(RUHEMANN and Brownine), T., 
723; P., 1898, 167. 
Piperidyltricarballylic acid, ethylic 


salt (RUHEMANN and BROWNING), 
T., 725; P., 1898, 167. 

Piperonal, condensation with p-amino- 
henol and with p-anisidine 
Rocorr), A., i, 253. 

condensation of, with hydrocotarnine 
(Kersten), A., i, 703. 
Piperonaldehyde-diethylacetal and -di- 
methylacetal (CLAIsEN), A., i, 422. 
Piperonaldimethylacetal (Fischer and 
GIEBE), A., i, 168. 
Piperonalresacetophenone, monethylic 
ether, and its acetyl derivative and 
dibromide (EMILEWIcz and voN 


KosTaNnEck!), A., i, 369. 
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Piperonylidenediaminocrotononitrile, 
m-nitro- (Monk), A., i, 27. 

ade ip anspor anna ir acid, reduction 
of (WILLSTATTER), A., i, 540. 

Pipette, graduated (Htmor), A., ii, 533. 
with closing appliance (SANDER), A., 

ii, 568. 
for hot liquids (FrrepRicus), A., ii, 568. 

Pistacia lentiscws leaves, presence of 
myricetin and  gallotannic acid 
in, and their tanning and dyeing 

roperties (PERKIN and Woop), 
., 376, 377.5 P., 1898, 104, 105. 

Pistacia terebinthus, presence of myricetin 
in the galls of (PERKIN and Woop), 
T., 385; P., 1898, 105. 

Pisum sativum, influence of chemical 
egrets and light on the germination of 
(VANDEVELDE), A., ii, 302. 

Placodiolin, isolation of, from Placodiuwm 
chrysoleucum and properties (ZoPF), 
A., i, 90. 

Placodiwm chrysoleucum and P. gypsa- 
ceum, constituents of (Zopr), A.,i, 89. 

Planoferrite from Chili (DARAPsKY), 
A., ii, 169. 

Plants. See Agricultural Chemistry. 

Platinum electrodes, rate of Oe a 

of polarisation of (KuEtN), A., ii, 7 

and platiniridium, behaviour of, when 
used as electrodes in hydrochloric 
acid (HABER), A., ii, 364. 

dissolution of, under the influence of 
an intermittent electric current 
(MARGUELEs), A., ii, 497, 

action of carbonic oxide on (HARBECK 
and Lunes), A., ii, 166. 

black, occlusion of oxygen and hydro- 
gen by (Monp, Ramsay, and 
SHIELDs), A., ii, 599 

colour and constitution of complex 
salts containing (KURNAKOFF), A., 
ii, 475. 

Platino-platinoso- compounds(VizEs), 
A., ii, 74 

Platinobromides of ammonium and 
potassium (MEKER), A., ii, 231. 

monochloride (SonsTADT), P, 1898, 25. 

tetrachloride (platinic chloride), electro- 
lysis of (KoHLRAUSCH), A., ii, 203. 

Platinochlorides, behaviour of (RoH- 

LAND), A., ii, 189. 
decomposition of, in aqueous solu- 
tion (RoHLAND), A., ii, 341. 

oxide, behaviour of glycerol 
(BULLNHEIMER), A., ii, 262. 

phosphide (GranceEr), A., ii, 475. 

tellurides(RoEssLER), A., ii, 166. 

Plumbostibiite. See Embrithite. 

Podophyllic acid and its metallic salts 
(DunsTaN and Henry), T., 214; 

P., 1898, 42. 


to 
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Podophyllin, estimation of, in Podo- 
phyllum emodi and P. peltatwm 
(DunsTAN and Henry), T., 224; P., 
1898, 42. 

Podophyllo-resin and its acetyl and 
potash fusion derivatives (DUNSTAN 
and Henry,) T., 221; P., 1898, 42. 

Podophyllotoxin, and the action of nitric 
acid, and of zinc dust on (DUNSTAN 
and Henry), T., 212, 218; P., 1898, 
42. 

Podophyliwm emodi and P. peltatum, the 
constituents of (DUNSTAN and 
Henry), T., 209; P., 1898, 42. 

Poisons, action of acids as (WINTER- 
BERG), A., ii, 5380. 

Polarisation, Electrical. 
chemistry. 

Polenta; composition of good and bad 
(Trvott), A., ii, 531. 

Polyatomic radicles, theory of (KEKULE 
LEoTuRE), T., 124. 

Pomacee. See Agricultural Chemistry. 

Pomegranate oot, constitution of 
bases derived from (WILLSTATTER), 
A., i, 159. 

Potash. See Agricultural Chemistry. 

Potassium amalgam (Kerp), A., ii, 517. 

Potassium salts dissolved in pyridine, 

electrolytic conductivity,and electro- 
lysis of (LAszozYNsKI and GoRsKI), 
A., ii, 204. 
dissolved in liquid ammonia, electroly- 
sis of (Capy), A,, ii, 203. 
See also Agricultural Chemistry. 
Potassium antimonates (DELACROIX), 
A., ii, 341. 
bromate, chlorate, chloride, dichro- 
mate, iodate, nitrate and perchlo- 
rate, heat of solution and dilution 
of (STACKELBERG), A., ii, 498. 
bromide, electrolysis of solutions of 
(Pavtt1), A., li, 11. 
and chloride, vapour pressures of 
solutions of (WADE),A., ii, 16. 
magnesium bromides (SCHULTEN), A., 
ii, 512. 
carbide (MorssAn), A., ii, 332. 
carbonate, transference ratios of (BEIN), 
A., ii, 554. 
hydrate of (LEscaur), A., ii, 428. 
double carbonates of, with bismuth, 
calcium, cobalt,’ copper, iron (fer- 
rous), magnesium, manganese, 
nickel and silver (REYNOLDs), T., 
263— 265; P., 1898, 54. 
chromous carbonates (BAUGH), A., 
ii, 592. 
percarbonate, preparation and pro- 
perties of (HANSEN), A., ii, 23. 
perchlorate, molecular weight 
(Crorts), T., 596; P., 1898, 124. 


See Electro- 


of 
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Potassium chloride, transference ratios 
of, in dilute solutions (BrINn), A., 
ii, 553. - 

electrical conductivity of (Koxt- 
RAUSCH, Howsorn and DIEssEL- 
HoRsT), A., ii, 367. 

and nitrate, temperature coefficients 
of the electrolytic conductivity 
of (SCHALLER), A., ii, 322. 

electrolysis of solutions containing 
potassium iodide and (SCHRADER), 
A., ii; 18. 

freezing points of solutions of 
(Raovutt), A., ii, 470. 

influence of, on lime in soils (Goxss- 
MANN), A., ii, 135. 


cadmium chlorides, crystallography 
and solubility of (RimBacH), A., 
ii, 158. 

manganic chloride (Rick), T., 260; 
P., 1898, 53. 

dichromate, action of ammonium 
thiocyanate on (WERNER and 


RIcHTER), A., i, 57. 

perchromate (WIEDE), A., ii, 295. 

fluoride, electrolysis of solutions of 
(Pavtt), A., ii, 11. 

monoflaorophosphate (WEINLAND and 
AFA), A., ii, 218. 

difluorodisulphate (WEINLAND and 
Aura), A., ii, 217. 

hydroxide (caustic potash), dielectric 
constant of, at — 185°, when mixed 
with ice (DEwAR and FLEMING), 
A., ii, 279. 

hydroxylamine hypophosphite (Hor- 


MANN and Kox#uiscHtrrer), A., 
ii, 381. 
periodate, molecular weight of 


(Crorts), T., 597; P., 1898, 124. 
iodide, transference ratios of (BEIN), 
A., ii, 554. 
electrolytic conductivity of aqueous- 
alcoholic solutions of (CoHEN), 
A., ii, 154. 
boiling points of alcoholic solutions 
of (JonEs and Kine), A., ii, 322. 
compressibility of aqueous solu- 
tions of (GILBAULT), A., ii, 111. 
oxidation of, to iodate (KAssNER), 
A., ii, 507. 
velocity of oxidation of an acidified 
solution of (DE HEMPTINNE), A., 
ii, 565. 
lead iodide (TALMADGE), A., ii, 72; 
(Brooks), A., ii, 429. 
manganimolybdate (RoSENHEIM and 
Irzic), A., ii, 164. 
permanganate, molecular weight of 
(Crorts), T., 596; P., 1898, 124. 
transference ratios of (BEIN), A., 


ii, 554. 
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Potassium permanganate, electrolytic 
conductivity of (LEGRAND), A., 
ii, 496; (Brepic), A., ii, 552. 
evolution of oxygen during the 
reduction of (FRENZEL, FRiTz and 
Meyer), A., ii, 69 ; (MorsE and 
REEsE), A., ii, 588. 
rate of oxidation of hydrogen, car- 
bonic oxide, and methane by 
(Meyer and Saam), A., ii, 19. 
permolybdates (MUTHMANN and 
Nace), A., ii, 432. 
nitrate, allotropic forms of (Nicot), 
A., ii, 369. 
estimation of perchlorate in (SELCK- 
MANN), A., ii, 403. 
nitride (DENNIS and BENeEpicT), A., 
ii, 426. 
cobalt nitrites (RosENHEFIM 
Koppsgt), A., ii, 430. 
triple nitrites with barium, calcium, 
copper, iron, lead, nickel, and 
strontium (PRzIBYLLA), A., ii, 162. 
nitrohydroxylamate (ANGELI), A., 
ii, 216 


and 


peroxide, evolution of oxygen during . 
the reduction of (FRENZEL, Fritz, ' 


and MryEr), A., ii, 69. 
hypertitanate (MELIKOFF 
PIssARJEWSKY), A., ii, 332. 
platinobromide (MEKER), A., ii, 231. 
platinochloride, decomposition of, in 
dilute solutions (SonsTapT), P.,: 
1898, 25. 
reduction of, by sodium formate 
(SsoLLEMA), A., ii, 309. 
table for conversion of, into 
potassium oxide (G6LTSCHKE), A., 
li, 641. 
platinonitrite, compounds of, with 
nitric peroxide and hydrochloric 
acid (MtouaT1), A., ii, 231. 
platonitrite, action of oxalic acid on 
(Vizxs), A., i, 64. 
ruthenonitrosochloride, action of 
potassium cyanideon (Hows), A.,i,2. 
varastannate (ENGEL), A., ii, 29. 
sulphate and nitrate, vapour pressures 
of saturated solutions of (LEsca@uR), 
A., ii, 109. 
goo sulphate (langbeinite), 
(LuEDEcKE), A., ii, 168. 
beryllium sulphite (RosENHEIM and 
Woes), A., ii, 72. 
dithiooxyantimonate (WEINLAND and 
Gurmann), A., ii, 570. 
thioantimonites( STANEK), A., ii, 434. 
thiodichromite (ScHNRIDER), A., 
ii, 229. 


and 


thiostannate (STANEK), A., ii, 434; 


(WEINLAND and GuTMANN), A., 
ji, 571, 
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Potassium copper thiosulphates (MUTH- 
MANN and Srirzez), A., ii, 513; 
(RosENHEIM and STEINHAUSER), 
A., ii, 585. 

pervanadate (ScHEUER), A., ii, 340. 

Potassium organic compounds :— 

Potassium carbony]ferrocyanide, syn- 
thesis of (MULLER), A., i, 615. 
cobalticyanide, action of nitric acid 
on (FLEURENT), A., i, 59. 
cyanide, action of potassium thio- 
sulphate on (DoBBrn), A., i, 396. 
barium ferrocyanide (HowE and 
CAMPBELL), A., i, 615. 
cobalt nitrocyanide (RosENHEIM and 
Kopret), A., ii, 432. 
plato-oxalate and plato-oxalonitrite 
(Vizes), A., i, 64, 65. 
ruthenocyanide, preparation of 
(Howe), A., i, 2 
double ruthenocyanides of, with 
barium and strontium (HowE and 
CAMPBELL), A., i, 615. 
terebenthene sulphate (BoucHAR- 
DAT and LAFonrT), A., i, 442. 
tetrathiocyanodiamminechromium 
(Reinecke’s salt) and action of 
dilute nitric acid and of hydro- 
en peroxide on (WERNER and 
ICHTER), A., i, 57. 


ha in detection and estimation 
of :— 


detection of traces of magnesia in 
presence of (Romisn), A., ii, 458. 
effect of, on copper estimation (BREAR- 
LEY), A., ii, 258. 
estimation of (SJ0LLEMA), A., ii, 309 ; 
(WHEELER), A., ii, 484 
estimation of, without removal of iron, 
calcium, &c. (Moors), A., ii, 538. 
estimation of, in fodders (WILEY), 
A., ii, 49. 
estimation of, in manures (RONNET), 
A., ii, 457. 
estimation of, in minerals (ROHLAND), 
A., ii, 189. 
estimation of, in soils (PAsson), A., 
ii, 650. 
Potatoes. See Agricultural Chemistry. 
Potential, electrical. See under Electre- 
chemistry. 
Praseodymium, absorption spectrum of 
(BRAUNER), P., 1898, 70. 
atomic weight of (BRAUNER), P.. 
1898, 70; (JonEs), A., ii, 429; 
(SCHELE), A., ii, 519. 
Praseodymium, salts and oxides of 
(BRAUNER), P., 1898, 70. 
oxides (SCHELE), A., ii, 519. 
sulphate, electrical conductivity of 
solutions of (JoNEs and )s 
ii, 553. ; 
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Praseodymium, sulphate, solubility of 
(MuTHMANN and Rotie), A., ii, 518. 

Presidential address (Dewar), T., 
1039; P., 1898, 89. 

Propaldehyde, decomposition of, by 
electrical oscillations (DE HEMp- 
TINNE), A., ii, 281. 

action of silent electric discharge on, 
in presence of nitrogen (BERTHE- 
Lot), A., i, 554. 

Propaldehyde, dibromo-, action of 
sodium acetate on (PiLoTY and 
Stock), A., i, 402. 

tribromo-, hydrate of (PiLory and 
Stock), A., i, 402. 


Propaldehydediethylacetal, af-di- 


bromo- (CLAISEN), A., i, 421. 
chloro-, preparation of (WoHL), A., 
i, 556 


i, ; 
Propaldehydedimethylacetal, aB-di- 
bromo- (CLAISEN), A., i, 421. 
Propane, 2-bromo-2-nitroso- (PILory), 
A., i, 289. 
heptachloro-, and the action of alco- 
holic potash on it (Frirscu), A., 
i, 63. 
aa-chloronitro-, preparation and pro- 
perties of (PAUWELS), A., i, 507. 
aB-chloronitro-, 88-chloronitro-, and 
tetrachloronitro- (Hrnry), A., 
i, 505. 
nitro-, and its derivatives (PAUWELS), 
A., i, 506. 
action of acetaldehyde on (HENRY), 


my 
Propane-1-al-3-oic acid, ethylic salt, 
from the action of ethylic formate on 
ethylic bromacetate (BLAISE), A., 
i, 631. 
Propanedicarboxylic acids. 
Dimethylmalonic acid. 
Ethylmalonic acid. 
Glutaric acid. 
Methylsuccinic acid. 
cyclo-Propane-aa-dicarboxylic acid (aa- 
trimethylenedicarboxylic acid), electro- 
lytic dissociation of (SMITH), A., 
ii, 285. 
s-Propanehexacarboxylic acid, ethylic 
salt (RUHEMANN and CUNNINGTON), 
T., 1013. 
s-Propanepentacarboxylic acid, ethylic 
salt (RUHEMANN and CUNNINGTON), 
T., 1012. 
Propane-aqa,8-tetracarboxylic acid, 
ethylic salt, and the action of 
ammonia and of bromine on (RUHE- 
MANN and CunnINGTON), T., 1007. 
diamidoimide of (RuHEMANN and 
Cunninqton), T., 1008, 
ropane-age,-tricarboxylig acid, See 
arboxyglutaric acid. 
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Propargylic alcohol, copper derivative, 
oxidation of (LEsPiEAv), A., i, 116. 
Propeptone. See under Peptone. 
Propiolaldehyde and its anilide, hydr- 
azone, dimethylacetal, and diethyl- 
acetal (CLAISEN), A., i, 421, 423. 
Propionaldol (THALBERG), A., i, 550. 
Propionaldoxime, N-benzylic ether 
(BECKMANN and GorrTzg), A., i, 22. 

Propionamide, a-bromo-, and the action 
of aniline on it (BiscHorr), A., 
i, 10. 

ésonitramino-, methylic ether, amide of 
(TRAUBE and SIeLAFF), A., i, 354. 
Propionaminocyc/ohexane (propiono- 
hexamethylenamide) (SCHARVIN), A., 
i, 129. 
Propionanilide, rate of formation of 
(GOLDSCHMIDT and WAcus), A., ii, 67. 
p-Propionanilide carbonate and ethylic 
carbonate (MERok), A., i, 249. 
Propionethylanilide, a-bromo- 
CHOFF), A., i, 183. 

Propionic acid, from fusion of camphoric 
acid with potash (CrosstEY and 
PERKIN), T., 14; P., 1897, 217. 

decomposition of, by electrical oscilla- 
tions (DE HEMPTINN®E), A., ii, 282. 

action of silent electric discharge on, 
in presence of nitrogen (BERTHE- 
LOT), A., i, 558. 

reaction of, with amines (BISCHOFF), 
A., i, 73. 

non-oxidation of, by acetic-acid bac- 
teria (SEIFERT), A., ii, 399. 

Propionic acid, alkali salts, electrolysis 
of solutions of (PETERSEN), A., 
i, 352. 

ethylic salt, velocity of hydrolysis 
of (SuDBOROUGH and FEILMANN), 
P., 1897, 243. 

8-naphthlyic salt of (EINHORN and 
HoLuanntT), A., i, 578. 

sitosterol salt (BuRIAN), A., i, 72. 

Propionic acid, a-amino-. See Alanine. 

a-bromo-, ethylic salt, reaction of, 
with amines (BIscHOFF), A., i, 73, 
131, 183. 

a-chloro-, ethylic salt, action of 
sodium ethoxide on (PERKIN and 
HawortH), T., 3387; P., 1898, 
45 


(Bis- 


Propionitrile (ethylic cyanide), solubility 
of, in water (RorHmuND), A., ii, 504. 
Propionobenzamide (WHEELER, WAL- 

DEN, and MerTcatF), A., i, 186, 
Pregienchenaitebie-schyie ether 
\ mee WALDEN, and MErcatp), 
-, i, 186, 
Propionchexamethylenamide (propton- 
amidacycloherane) (SonaRYIN), A. 


iy 128 
84 
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Propionomethylanilide, a-bromo- (Bis- 
CHOFF), A., i, 183 

Propionophenylbenzamidine (WHEELER 
and WALDEN), A., i, 651. 

Propionylbenzene. See Phenyl’ ethyl 
ketone. 

Propionylformic acid (LEIGHTON), A., 
i, 255 

2’-iso-Propoxy benzoparoxazine 
(WHEELER and BARNEs), A., i, 694. 

B-Propoxynaphthalene and §-iso-Prop- 
oxynaphthalene, and their picrates 
(Boprovux), A., i, 592. 

Propoxypropionic acid, from _ silver 
lactate and isopropylic iodide (PURDIE 
and LANDER), T., 299; P., 1898, 76. 

d-Propoxypropionic acid and its calcium, 
sodium, and silver salts, and their 
optical:activity (PURDIE and LANDER), 
T., 873; P., 1898, 171. 

i-Propoxypropionic acid, and _ its 
propylic, calcium, barium, silver, 
strontium and magnesium salts ; also 
its resolution with morphine (PURDIE 
and LANDER), T., 871; P., 1898, 171. 

Propoxysuccinic acid, barium, calcium, 
potassium and propylic salts and 
rotations of (PURDIE and LANDER), 
T., 289. 

iso-Propylacetone. 
butyl ketone. 

Propylamine, -y-iodo-, and its salts and 
benzoyl derivative (FRANKEL), A., 
i, 75. 

Propylamines, action of the silent 
electric discharge on, in the presence 
of nitrogen (BERTHELOT), A., i, 552. 

189-Propylisobutylacrylic acid. See 
Decenoic acids. 

iso-Propylisobutylethylenic glycol. See 
Nonylenic glycols. 

a-iso- Propyl-8-zsobutylhydracrylic 
acid, silver, calcium, copper, lead, 
salts; identification with amydecylenic 
acid (BENTLEY and PERKIN), T., 66. 

Propyldioxindole (MICHAELIS and 
Ropisow), A., i, 149. 

Propylene, effect of electric discharge 
on, alone and in presence of nitrogen 
(BERTHELOT), A., i, 394. 

compound of, with mercuric sulphate 
(Drnicks), A., i, 546. 

Propylene, fexachloro-, and action of 
sodium ethoxide on (Fritscn), A., 
i, 63. 

nitro- (HENRY), A., i, 505. 

Propylenediamine, action of the silent 
electric discharge on, in the pre- 
sence of nitrogen (BERTHELOT), 
A., i, 552. 

action of hypochlorites on (ORCHSNER 
DE ConrNnck), A., i, 566 


See Methyl so- 
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Propylenedicarboxylic acids. See :— 
Carboxyvinylacetic acid. 
Citraconic acid. 
Glutaconic acid. 
Itaconic acid. 
Mesaconic acid. 
Propylene-aaa,a,-tetracarboxylic acid. 
See Dicarboxyglutaconic acid. 
Propylene-aaSy-tetracarboxylic acid, 
ethylic salt, from the action of heat 
on the bromo-derivative of ethylic 
propanetetracarboxylate (RUHEMANN 
and CUNNINGTON), T., 1008. 

Propylenetricarboxylic acid. See Carb- 

oxyglutaconic acid. 

Propylic alcohol, dielectric constants of 
mixtures of benzene and toluene 
with (Parr), A., ii, 10. 

decomposition of, by electrical oscilla- 
tions (DE HEMPTINNE), A., ii, 281. 

effect of electric discharge on, in pre- 
sence of nitrogen (BERTHELOT), A., 
i, 395 

action of acetic-acid bacteria on 
(SEIFERT), A., ii, 399. 

Propylic alcohol, 88-chloronitro-, and 

88-bromonitro- (HENRY), A., i, 5. 
B-nitro- and y-nitro, and their be- 
haviour with phosphorus penta- 
chloride (HENRY), A., i, 4. 
y-nitro-, acetate of, and action of 
piperidylearbinol on (HENRY), A., 
1, 4 


» 4. 
iso-Propylic alcohol, decomposition of, 
by electrical oscillations (DE HEmp- 
TINNE), A., ii, 281. 
effect of electric discharge on, in presence 
of nitrogen (BERTHELOT), A., i, 395. 
non-oxidation of, by acetic-acid bacteria 
(SEIFERT), A., ii, 399. 
—— chloride, §-nitro- (HENRY), 
yi, 4. 
B-Propylidene dihydroxide, dissociation 
of (NEF), A., i, 108, 109. 
Propylideneditsonitramine and its di- 
methylic ether (TRAUBE), A., i, 350. 
Propylidenepapaverinium, preparation 
of, and conversion into propylpapaveri- 
nium hydroxide, ethoxide, and pro- 
—" (Ciavs and KassNER), A., 
i, 215. 
1’-Propylindole and its _picrate 
(MicHAELIs and Rosiscu), A., i, 149. 
1’-iso-Propylindole and its _picrate 
(MIcHAELIS and ILmEr), A., i, 149. 
1’-Propylindolecarboxylic acid 


(MicHAELIS and Robsiscn), A., 
i, 149. 
1’-iso-Propylindolecarboxylic acid 


(MIcHAELIs and InmeER), A., i, 149. 
1’-Propyl-)-isatin and its §-oxime 
(MICHAELIs and Rosiscn), A., i, 149. 
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iso-Propylmalonic acid, electrolytic dis- 
sociation of (Smiru), A., ii, 285. 
trans-Propylmenthylamine, nitroso- 
(WaLtacH and WERNER), A., 
i, 485. 
p-¥-Propylnaphthenic acid. See Hexa- 
hydrocumic acid. 
Propylisonitramine, 
A., i, 349. 
Propyloxindole and its dibromo- and 
dichloro-derivatives (MICHAELIS and 
Rosiscn), A., i, 149. 
4-iso-Propylphenol, 3-chloro-, and its 
methylic ether (PERATONER and 
VirTaut), A., i, 642. 
p-Propylphenylic methylic ether (ORN- 
DORFF, TERRASSE, and Morrow), A., 
i, 130. 
Propylphthalide (Gucct), A., i, 665. 
Propylphthalimide, y-iodo-, preparation 
oF (FRANKEL), A., i, 75 
Propylpipecolylalkines. 
ethylpropylpiperidines. 
a-tso-Propylpropane-aaa,8-tetracarb- 
oxylic acid, ethylic salt (RUHEMANN 
and CUNNINGTON), T., 1010. 
Propylsuccinic acid, electrolytic dis- 
sociation of (SmiTH), A., ii, 285. 
iso-Propylsuccinic acid. See Pimelic 
acid. 
Propyl-p-tolylnitrosamine, amino-, and 
its hydrochloride (FRANKEL), A., 
i, 75. 
Protamines, action of trypsin on (KossEL 
and MaTHEws), A., i, 612. 
constitution of (KossEL), A., 
i, 714. 
Proteids, classification of( WROBLEWSsK1), 
A., i, 287 ;(KosszEL and KutTscHeEr), 
fhe lye 3 
empirical formule of (SCHMIEDEBERG), 
A., i, 342, 
molecular weights of (BLUMand Vav- 
BEL), A., i, 609. 
animal, crystallisation of, and means 
of identification (Hopkins and 
Prnxus), A., i, 456. 
from conifer seeds, decomposition of 
(Scuuuze), A., i, 608. 
present in diastase, and its properties 
(Wr6BLEwsk}), A., i, 54. 
behaviour of, with aldehydes (Brck- 
MANN and SCHARFENBERGER GEN. 
Sertz), A., i, 55. 
combination of acids and alkalis 
with (BuGarszky and LIEBER- 
MANN), A., i, 716. 
influence of metallic silver on the 
coagulability of (VAN DER Dogs), 
A., i, 348. 
removal of sulphur from, by alkalis 
(Scuutzz), A., i, 502. 


nitro- (TRAUBE), 


See Hydroxy- 
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Proteids, influence of superheated water 
on (Satkowsk), A., ii, 173 ; (Nzv- 
MEISTER), A., i, 45' 

action of superheated steam on (SAL- 
KOwskK]), A., ii, 1738. 

action of halogens on (HopKINs and 
Pinxus), A., i, 508; (Bum and 
VAUBEL), A., i, 609 

halogen derivatives of, and their pro- 
perties (HopKINS and Brook), A., 
1, 99. 

halogen compounds with, and their 
physiological action (BLUM; BLuM 
and VAUBEL), A., i, 287. 

iodised, preparation of, from sponge 
(Harnack), A,, i, 717. 

iodised, in the thyroid gland (Tam- 
BACH), A., i, 548 ; (BLUM and VAv- 
BEL), A., i, 609. 

of muscle (Mays), A., ii, 174. 

peptic digestion of pure (UMBER), A., 
1, 608. 

fate of phosphorus of, in animal meta- 
bolism (STErn1Tz), A., ii, 615. 

conversion of, into fat in the living 
body (KAUFFMANN), A., ii, 35. 

influence of division into several meals 
on the metabolism of (KRrum- 
MACHER), A., ii, 173. 

estimation of (ScHJERNING), A., 
ii, 271, 416, 658; (ALLEN and 
SEARLE), A., ii, 320. 

estimation of, by chlorine (RIDEAL and 
Stewart), A., ii, 319, 

modification of Stutzer’s process for 
the estimation of (TRYLLER), A., 
ii, 103. 

estimation of, in urine (LANDOLPH), 
A., ii, 147. 

Proteids. See also :— 

Albumins. 

Albumoses. 

Amphipeptone. 

Antialbumide (Kiihne’s). 

Antipeptone. 

Casein. 

Caseinogen. 

Conglutin. 

Cystein. 

Cystin. 

Deamidoalbuminic acid. 

Deuteroalbumose, 

Deuteroproteose. 

Dysofibrinose. 

Edestin. 

Elastin. 

Ferropeptone. 

Fibrin. 

Fibrinogen. 

Fibrinoglobulin, 

Globin. 

Globulin. 
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Proteids. See also:— 
Globulins (from maize). 
Glucoproteids. 
Glutins. 
Glutin-peptone. 
Glycinin. 
Hemoglobin. 
a 
Heteroalbumose. 
Heterofibrinose. 
Histon. 

Iodospongin. 
Lecithin. 
Legumelin. 
Legumin. 
Maize-edestin. 
Maize-globulin. 
Maysin. 
Myoglobulin. 
Myosins. 
Nuclein. 
Ovomucin. 
Oxyprotosulphenic acid. 
Paraglobulin. 
Peptone. 
Phaseolin. 
Proteose. 
Protoalbumose. 
Protofibrinose. 
Protoproteose. 
Salmin. 
Somatose. 
Sturin. 
Vicilin. 
Vignin. 
Vitellin. 

Zein. 

Proteinochrome, chloro- (BEITLER), A 
i, 600. 

Proteinochromogen from egg-albumin 


(BEITLER), A., i, 601 
Proteose from maize meal (OsBoRNE), 
A., i, 391. 


presence of in pea, lentil, horse bean, 
vetch and 1” a -bean (OsBORNE and 


CAMPBELL), A., ii, 625, 626. 
Deuteroproteose, } ace: of, i in the pea 
(OsBORNE an CAMPBELL), Pies 
ii, 625. 
Protoalbumose, preparation of, from 


Witte’s peptone and separation into 
metapeptone (acro-albumose), and 


another albumose (Fonin), A., 
i, 502. 
action of bromine on (HopxKINs and 
Priwxvs), A., i, 504 
See also under Albumose, 
Pyotocatechuic id (3:4- dihydronyben- 


apie acid), from Kalatannin (Kyox 
sa Prescott), A., i, 587, 
poe ae and BENTLEY), A., 


h 68 


SUBJECTS. 


Protocatechuic aldehyde, condensation 
products of, with Facet) A 
and with p-anisidine (RocoFF), A 
i, 253. 

ethy lenic ether B scan 9 rene and 
its oxime, phenylhydrazone and 
nitrile (Moun), A., i, 644. 
Protocetraric acid, occurrence of, in 
Cetraria islandica and Dendro- 
leucophea ; products of hy- 
Srclyeia (Hace (Hxssz), A » i, 533, 534. 
soto “ in Sticta pulmonaria 
(Hesse), A., i, 681. 
Protocurarine, Protocuridine 
Protocurine (BoEHM), A., i, 283. 
Protofibrinose, formula of (ScHMIEDE- 
BERG), A., i, 342. 

Protones, formation of, from protamines 

(Kosszz) A., i, 715. 
conversion of, into hexones, and their 
structure (KossEL and MAaTHEWws), 


and 


A., i, 612. 
Protophyseihydrone, wee and 
formula of (HEssE), i, 681 


Protophyscion, preparation of (HEssE), 

, i, 681. 

Protopine, identity of, with macleyine 
(HOPFGARTNER), A., i, 606. 

Protoplasm, changes in, produced by 

want of oxygen and by poisons 
(BupGeETT), A., ii, 240. 

cell, location of diastatic ferments in 
(GREEN), A., ii, 399. 

Protoproteose, Propped of, in the pea 
(OsBoRNE and CAMPBELL), A., ii, 625. 

Prozan, derivatives of (THIELE and 
OsBoRNE), A., i, 120. 

Prussic acid. See Hydrocyanic acid 
under Cyanogen. 

Pseudogaylussite from Holland (Cat- 
KER), A., ii, 80. 

Psyllostearylic alcohol and its ether 
(Sunpvick), A., i, 617. 

Ptomaine C,H,,N, ag on ee of an 
po Bee Yy (OZCHSNER DE 
ConiInck), A., i, 455. 

Pulegenic acid, and its methylic _ 
lactone, and amide (WALLACH), A., 
i, 484. 

Pulegenolide (WALLACH), A., i, 484. 

ee a (HARRIEs and 
RoEDER), A., i, 573, 

Pulvie acid, its anhydride and conversion 
into vulpic acid (HEssE), A., i, 535. 


Pulvic or ‘preparation ‘and m. B; 
of (HEssE), A., i, 681. 
Purine, 6-amino-. See Adenine. 
2:8-dichloro-6-amino-. See Adenine, 
dichloro-, 
2: regyne (FiscHER and Aon), 


A., i, 46, 
trithior (ecime), A, i, ‘41. 
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Purine derivatives, formation of, from 
uric acid derivatives (FIscHER and 
Acn), A., i, 700. 

Purine group, apparent rearrangement 
in (FiscHER), A., i, 340. 

Puriri, colouring matters of wood of, 
and dyeing properties (PERKIN), T., 
1019; P., 1898, 183. 

Purshianin from Cascara sagrada bark 
(DoHME: and ENGELHARDT), A., 
ii, 629. 

Pyknometer, an improved (Squrps), A., 
ii, 20. 

Pyramidone (dimethylaminodimethyl- 
pyrazolone), detection of, in urine 
(JOLLEs), A., ii, 656. 

Pyridine, electrical conductivity and 
electrolysis of solutions of salts in 
(LASZOZYNSKI and GorskI), A., 
ii, 204. 

specific heat and heats of vaporisation 
and formation of (DELEPINE), A., 
ii, 559. 

elevation of the boiling F vsows of, by 
dissolved substances (WERNER), A., 
ii, 214. 

heat of combination of, with formic 
and acetic acids (ANDRE), A., ii, 501. 

action of the silent electric discharge 
on, in the presence of nitrogen 
(BERTHELOT), A., i, 552. 

solid solution of, in benzene (BRUNI), 
A., ii, 562. 

oxidation of, by soil-ferments (DE- 
moussy), A., ii, 348. 

action of chlorine on (SELL and 
Doortson), T., 442; P., 1898, 124. 

Pyridine compounds, synthesis of 
(GuaREscal), A., i, 274. 


bismuth iodide (Prescott), A., 
i, 620. 
dibromide, and its hydrobromide, 


hydriodide, ethobromide, ethiodide, 
methobromide, and wmethiodide 
(TROWBRIDGE and Dies), A., 
i, 380—381. 

tetrabromide, ethobromide and metho- 
bromide (TROWBRIDGE and DIEHL), 
A., i, 380. 

dichloride, ethobromide and metho- 
bromide of (TROWBRIDGE and 
Drea), A., i, 381. 

tetrachloride, ethiodide and methio- 
dide (TROWBRIDGE and DIEHL), A., 
i, 380. 

perchromate (WIEDE), A., ii, 28. 

ethyl ri-iodide and pentiodide 
(TROWBRIDGE), A., i, 270. 

hydrobromide, and its monobromide, 
dibromide, sesquibromide and per- 
bromide (TROWBRIDGE and DIEHL), 
A., i, 381. 
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Pyridine hydrochloride, bromochloride 
of (TROWBRIDGE and DI£BL), A., 
i, 381. 
compound of, with antimony penta- 
fluoride (REDENZ), A., i, 601. 
hydriodide (TRowBRIDGE), A., i, 270. 
trichloride (TROWBRIDGE and 
Dreut), A., i, 380. 
hydrogen, diiodide, pentiodide and 


heptiodide (TROWBRIDGE), A., 
i, 270. 
methyl wpentiodide and heptiodide 


* (TROWBRIDGE), A., i, 270. 
Pyridine, dichloro-, trichloro- (three 
isomeric forms), tetrachloro- (three 
forms), ypentachloro- (SELL and 
Dootson), T., 487, 439, 441; P., 
1898, 110. 
dichloro-, hydrochloride of, identity 
of, with trichloropyridine (SELL and 
Dootson), T., 444; P., 1898, 
124. 
trichlorodiamino-, and tetrachloro-4- 
animo- (SELL and Doorson), T., 
781, 782; P., 1898. 

Pyridine bases, action of sodium on 
(AHRENS), A., i, 686. 

Pyridine-3-carboxylic acid. See Nico- 
tinic acid. 

Pyridine-2 :3 :4-tricarboxylic acid 
(carbocinchomeronic acid), 5-chloro-, 
and its ethylic salt (CoLLiz and 
LEAN), T., 591; P., 1898, 148. 

y-Pyridone, from the action of hydro- 
chloric acid on 4-pyridone-8 : 5-dicarb- 
oxylic acid (ERRERA), A,, i, 563. 

4-Pyridone-8 : 5-dicarboxylic acid and 
ethylic salt (ERRERA), A., i, 563. 

Pyridoquinone, and its phenylhydrazone 
(KuUpDERNATSCB), A., i, 271. 

Pyrites (iron pyrites), from Nova 

Scotia (GiPin), A., ii, 384. 

decomposition products of, in Paris 
basin (LAckorx), A., ii, 384. 

constitution of (STARKE, SHOOK and 
Smita), A., ii, 602. 

electrical conductivity of (Ant), A., 
ii, 107. 

action of anhydrous nitric acid on 
(VELEY and ManuzEy), A., ii, 277. 

action of sulphur monochloride on 
(SmirH), A., ii, 571. 

estimation of copper in (WILLENz), 
A., ii, 259. 

estimation of sulphur in (GLaszER), 
A., ii, 90. 

Pyrochlore, synthesis of (HoumQuist), 

A., ii, 388. 

from Alné (Hotmagutst), A., ii, 389. 

Pyrocatechol. See Catechol. 

Pyrocinchonic acid. See s-Dimethyl- 
maleic acid. 
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Pyrogallol (1:2: 3-trihydroxybenzene), 
effect of electric discharge on, in pre- 
sence of nitrogen (BERTHELOT), A., 
i, 395 

condensation of, with piperidine 
(RosENHEIM and ScHIDROWITZ), 
T., 142; P., 1897, 234. 

oxidation of, in presence of alkalis 
(BERTHELOT), A., i, 645. 

acetate, and mono-, di-, and triben- 
zoates (EINHORN and HoLLANDT), 
A., i, 577. 

detection of, by formaldehyde (ENDE- 
MANN), A., ii, 147, 

Pyrogallol, amino-, behaviour of tri- 
methylic ether towards nitrous acid 
(BIGINELLI), A., i, 251. 

chloro-, dichloro-, and _ ¢richloro- 
(PERATONER and VITALI), A., i, 642. 
Pyrogalloldicarboxylic acid, ethylic 
salt (EINHORN and HoLianpt), A., 
i, 577. 
Pyrogallolsulphonphthalein 
galiein) (SonHoN), A., i, 429. 


(sulphon- 


Pyrogalloltricarboxylic acid, ethylic 
salt (EINHORN and HoLLANDT), A., 
i, 577. a 


Pyroguaiacin and its acetyl derivative 
(Herzic and Scurrr), A., i, 530. 

Pyrolusite from Sardinia (BERTOLIO), 
A., ii, 604. 

Pyromorphite from Broken Hill, New 
South Wales (Marsn), A., ii, 80. 

Pyromucamide, action of bromine on 
(FREUNDLER), A., i, 563. 

Pyromucazide, action of ethylic alcohol 
and of methylic alcohol on (FREUND- 
LER), A., i, 564. 

Pyromucic acid (fwrfuran-a-carboxylic 
acid), ultra-violet absorption spec- 
trum of (HARTLEY and Dossir), T., 
600 ; P., 1898, 41. 

hydrazide and azide of, from action of 
hydrazine hydrate on ethylic salt 
(FREUNDLER), A., i, 564. 
Pyrone, thio-, derivatives, fluorescence of 
(MEYER), A., ii, 105. ; 
Pyrope, from New South Wales (Cur- 
RAN), A., ii, 79. 
Pyrophyllite from Colombia (DAmovR), 
A., ii, 32. 

—— acid. See Methylsuccinic 

acid. 

n-Pyrotartaric acid. See Glutaric acid. 

Pyroxene, pseudomorphous (SMyTH), A., 

ii, 125. 
Pyrrhotite from Hungary (NYIREDy), 
A., ii, 602. 
electrical conductivity and specific 
heat of (Asr), A., ii, 107. 
Pyrroldiazolones, constitution of (AN- 
DREOCC!I), A., i, 278. 
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Pye, derivatives of (Lipp), A., 

i, 379. ' 

Pyrroline, ultra-violet absorption spec- 
trum of (HARTLEY and Dossie), T., 
603 ; P., 1898, 41. 

action of the silent electric discharge 
on, in the presence of nitrogen 
(BERTHELOT), A., i, 552. 

Pyruvic acid, action of silent electric 
discharge on, in presence of nitrogen 
(BERTHELOT), A., i, 559. 

action of acetone on (DoEBNER), A., 
i, 359. 

condensation of, with aniline, p-tolu- 
idine, o-toluidine, m-xylidine, and 
8-naphthylamine (Simon), A.,i, 152. 

condensation of, with furfuraldehyde, 
and with furfuracraldehyde (Réu- 
MER), A., i, 300. 

condensation of, with isatic acid 
(PFITZINGER), A., i, 207. 

bromotolylhydrazone, and its salts 
(Hewitt and Pops), T., 179; P., 
1898, 7. 

diethylacetal, ethylic salt (CLAISEN), 
A., i, 422. 

colour reactions of (Stmon), A., i, 64. 


Q. 
Quartz, melting point of (Cusack), A., 
ii, 383. 


weathering of (HayEs), A., ii, 386. 
carbonaceous material in (TURNER), 
A., ii, 611. 

Quartz-alunite-rock from California 
(TURNER), A., ii, 610. 

Quartz-barytes-rock from Madras (HoL- 
LAND), A., ii, 234. 

Quebracho, action of Hiibl’s reagent on 
(BoETTINGER), A., i, 199. 

Quercetin, occurrence of, in ‘‘asbarg,”’ 
(Delphinium zalil), (PERKIN and 
PiterimM), T., 267 ; P., 1898, 55. 

occurrence of, in Podophyllwm emodi 
(DunsTAN and Henry), T., 209 ; 
P., 1898, 42. 
occurrence of, in Rhus rhodanthema 
leaves (PERKIN), T., 1018; P. 
1898, 183. 
relation of, to myrticolorin and osy- 
eg (SmiTH), T., 701; P., 1898, 
67. 
potassium and sodium salts of 
(PERKIN and Woop), P., 1898, 56. 
probable presence of a new methyl 
ether of, in Tamaris africana and 
T. gallica (PERKIN and Woop), 
T., 381; P., 1898, 104, 105. 
Quinaldine. See 2’-Methylquinoline. 
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Quinaldine-3’-carboxylic acid. See 2- 
Methylquinoline-3’-carboxylic acid. 
Quinic acid, effect of administration of, 
on formation of hippuric acid (Weiss), 

A., ii, 618. 
Quinine, formation of ethylic carbonate 
of (von NoorDEN), A., i, 282. 
analysis of (KuBLI), A., ii, 199. 
detection of (SPENCER), A., ii, 
(Pouuaccr), A., ii, 657. 
estimation of (Farr and Wrienat), 
A., ii, 102. 
Quinol, allotropic forms of (Nico1), A 
ii, ; 
heat of formation of (VALEUR), A., 
ii, 420. 
behaviour of, towards mercury acet- 
amide (ForsTER), T., 796, 
condensation of, with piperidine 
(RosENHEIM and ScHIDROWITZ), 
T., 141; P., 1897, 234. 
carbonate (EINHORN and LINDEN- 


60 ; 


BERG), A., i, 410. 
detection of, by formaldehyde 
(ENDEMANN), A., ii, 147. 
Quinol, 2 : 5-diamino-, and its tetracetyl 
derivative (KEHRMANN and 
BetscH), A., i, 17. 


tetrabromo- (Boprovux), A., i, 641. 
Quinolearbo-hydrazide and -piperidide 


(Er1nHORN and LINDENBERG), A., 
i, 411. 

Quinoline, dielectric constant of, at 

—185° (DEwAR and FLEmine), A., 

ii, 279. 

heat of formation of (DELEPINE), A., 
ii, 501. 

action of tig chloride on 
(Ep1IncER), A., i. 91. 

oxidation of, A soil ferments 
(Demoussy), A , li, 348, 
hydrochloride, compound of, with 


antimony pentafluoride (REDE Nz), 
A., i, 601. 
Quinoline, 2’- amino-, new synthesis of 
(PscHorkR), A., i, 491. 
and its salts (CLAUS and SCHALLER), 
A., i, 151. 

4’-amino-, and its salts and acetyl 
derivative (CLAus and FROBENIUS), 
A,, i, 150. 

1 : 2-dichloro- (EDINGER), 

tetrachloro- EDINGER), A., i, 
206. 

4-iodo- and 3’- iodo- 4’- amino- (CLAUS 
and FRoBENIvs), A., i, 150. 

nitro-4’-amino-, and dinitro-4’-amino- 
and their salts (CLAus and Fro- 
BENIvS), A., i, 151. 

iso-Quinoline, heat of formation of 

(DELEPINE), A., ii, 501. 

trichloro- (EDINGER), i, 92, 206. 


A., i, 92. 
92, 
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Quinoline-bases, action of tannin and 
gallic acid on (ORCHSNER DE CONINCK), 
A., i, 450. 

2’: 4’-Quinolinedicarboxylic acid, and 

its salts (PFITZINGER), A., i, 208. 
2-Quinoline-morphine, and its salts 
(Conn), A., i, 539. 

Quinolinic imide, velocity of hydrolysis 
of (MionaTI), A., i, 243, 

Quinolphthalein. See Dihydroxy- 
fluoran. 

Quinolsulphonphthalein (SoHon), A., 
i, 429. 

Quinoltetracarboxylic acid, ethylic salt 
(PECHMANN and WoLMAN), A., i, 140. 

Quinone, preparation of (JACKSON and 

Koon), A., i, 518. 

heat of formation of (VALEUR), A., 
ii, 420. 

action of silent electric discharge on, 
in presence of nitrogen (BERTHE- 


LOT), A., i, 554. 
Quinone, 1:4-diamino- and 2:5-diamino-, 
Seren a: i of (KEHRMANN and 

ETscH), A., i, 17. 


Ptr scree Fo By By formation of (BAM- 
BERGER and TsCHIRNER), A., i, 518. 
Quinoneoxime, methylic ether, from 
diazomethane and nitrosophenol (von 
PECHMANN and SEEL), A., i, 309. 

Quinones, list of. See Ketones and 
Quinones. 


R. 


Rabbits. See Agricultural Chemistry. 
Racemic acid. Under Tartaric acid. 
Racemic compounds, separation of, by 
means of optically active substances 
(MARCKWALD and CHWOLLEs), A., 
ii, 371. 
Racemic molecules, existence of, in solu- 
tion (Kisrer), A., ii, 549. 
Racemism (LADENBURG and HERz), A., 
i, 296. 
partial (LADENBURG and HERZ), A., 
i, 405. 
Raffinose (melitose), activity of yeast 
extract with (BUCHNER), A., ii, 396. 
undecanitrate (WILL and LENzR), A., 
i, 229. 
detection of, in American sugar beet 
(STonE and Barrp), A., ii, 249. 
estimation of saccharose in presence 
of (HERLEs), A., ii, 253. 
Rain. See Agricultural Chemistry. 
Ramalic acid, and its presence in 
Ramalina pollinaria (ZorF), A., i, 89; 
(Hessk), A., i, 532. 
Ramalina ceruchis and R. pollinaria, 
constituents of (HEssE), A., i, 532. 
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Ramalina fastigiata and R. fraxinea, 
presence of emulsin in (HéRIssEyY), 
A., i, 612. 

Ramalina pollinaria and R. polymorpha, 
constituents of (Zorr), A., i, 89. 

Rammelsbergite, action of sulphur mono- 
chloride on (SmirH), A., ii, 571. 

Rangiformic acid, occurrence of, in Cla- 
donia rangiformis ; its salts, and 1e- 
duction to norrangiformic acid (HEssE), 
A., i, 533. 

Raspite from Broken Hill, N.S.W. 
(HitawatscH), A., ii, 32; (MARSH), 
A., ii, 81. 

Redondite (?) from Clipperton 
(TEALL), A., ii, 391. 

Refractive power. See Photochemistry. 

Reinkella birellina, constituents of 
(HEssE), A., i, 533. 

Rennin, influence of heat, acids, and 
alkalis on the activity of (LORCHER), 
A., i, 286. 

Reserve materials in seeds, &c. See 
Agricultural Chemistry. 

Resin, obtained from beetroot juice 

(von LippMANN), A., i, 377. 

larch-, constituents of (BAMBERGER 
and LANDSIEDL), A., i, 88. 

pine-, constituents of (BAMBERGER 
and LANDSIEDL), A., i, 88. 

C,.H,.0, and C,,H,,0;, from ‘‘waras” 
(PERKIN), T., 663; P., 1898, 162. 

Co4H,,0,, formed by hydrolysis of 
ouabain (ARNAUD), A., i, 597. 

analysis of (FAHRION ; DIETERICH), 
A., ii, 466. 

examination of (D1rTEric#), A.,ii, ‘59. 

estimation of, in fats and soaps 
(LANDIN), A., ii, 100. 

estimation of, in hops (BRIANT and 
Meracuay), A., ii, 318. 

estimation of, in linseed oil 
Koninaa), A., ii, 546. 

Resins. See also 

_ Aloes-resin. 
Aloresinotannol. 

Amber. 
Dammar resin. 
Guaiacum resin. 
Hop resin. 
Roumanite. 

Resistance of electrolytes. 
chemistry, conductivity. 

Resorcinol, allotropic forms of (Ntcot), 

A., ii, 369. 

critical data, and compressibility of 
solutions of, in alcohol (GILBAULT), 
me, me Bet. 

solubility of, in benzene (RoTHMUND), 
A., ii, 504. 

carbonate (EINHORN and LINDEN- 
BERG), A., i, 410. 


Atoll 


(DE 


See Electro- 
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Resorcinol, detection of, by formalde- 
hyde (ENDEMANN), A., ii, 147. 

Resorcinol, diamino-, and its tetracety! 

derivative (KEHRMANN and 
Betscn), A., i, 17. 
bromodinitro-, and its barium salt 
(JACKSON and GALLIVAN), A., i, 362. 
trinitro-, estimation of, volumetrically 
(ScHwakrz), A., ii, 545. 

Resorcinol-carbopiperidide and -dicarbo- 
dipiperidide (EINHORN and LINDEN- 
BERG), A., i, 409, 410. 

Resorcinolsulphonphthalein and _ its 
bromo-derivative (SoHoN), A., i, 428. 

Respiration, causes of absorption of 

oxygen in (Lorrain Smith), A., 
ii, 173. 

of muscle (FLETCHER), A., ii, 392. 

of plants. See Agricultural Chemistry. 

Respiratory exchange in the lungs, 

cause of (HALDANE and LORRAIN 
SmirH), A., ii, 34. 

relation of, to muscular work (ZUNTZ), 
A., ii, 83. 

Retama spherocarpa, preparation of re- 
tamine from (BATTANDIER and Ma- 
LOSSE), A., i, 215. 

Retamine, preparation, properties and 
salts of (BATTANDIER and MALOssE), 
A., i, 215. 

Retenequinone, heat of formation ot 
(VALEUR), A., ii, 500. 

Rhabdite from the Beaconsfield meteorite 

(CoHEN), A., ii, 171. 
from the See-Lasgen 
(ConEN), A., ii, 83. 
from the Toubil (Siberia) meteorite 

(KHLAPONIN), A., ii, 612. 

Rhamnazin, relation of, to rhamnetin and 
isorhamnetin (PERKIN and PILGRIM), 
P., 267. 

iso-Rhamnetin, preparation of, from 
Delphinium zalil, and oxidation pro- 
ducts and dyeing properties of (PERKIN 
and Pitarim), T., 269 ; P., 1898, 55. 

Rhamnitol, action of formaldehyde and 
hydrochloric acid on (WEBER and 
TOLLENS), A., i, 60. 

Rhamnohexonic acid and Rhamno- 
hexonic lactone, action of formalde- 
hyde and hydrochloricacid on( WEBER 
and ToLuLEns), A., i, 60. 

Rhamnose. See iso-Dulcitol. 

Rhizocarpic acid, presence of, in Gaspar- 

rinia medians (HESsSsE), A., i, 681. 

presence of, in Rhizocarpon geographi- 
cum f. contiguum and formula 
(Hxssek), A., i, 378. 

BRhizonic acid, presence ‘of, in Rhizocar- 
pon geographicum f. contiguum, its 
formula, properties and decomposition 
products FitnssE), A., i, 378. 


meteorite 
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Rhizoninie acid, (methylbetorcinolcarb- 
oxylic acid),: preparation of, from 
rhizonic acid (HEsskE), A., i, 378. 

Rhodamine, reduction of (Prun’- 

HOMME), A., i, 569. 
C3,H..N.0, obtained from m-hydroxy- 
diphenylamine, * and hydrochloride 


of (Pruttr and Picco), A., 
i, 528. 
Rhodinol (BERTRAM and GILDEMEISTER), 
A., i, 443. 
in German and Turkish rose-oil 
(PoLEcK), A., i, 268. 
tetrabromide, benzoate, hydrogen 


phthalate, silver, methylic, ethylic, 

and benzylic phthalates, urethane 

(ERDMANN sell fem A., i, 35. 
See also Geraniol. 

Rhodium oxide, behaviour of glycerol 
with (BULLNHEIMER), A., ii, 262. 

Rhodochrosite, artificial (pz SCHULTEN), 
A., ii, 32. 

Rhodolite from N. Carolina (HIDDEN 
and Pratt), A., ii, 605. 

Rhus coriaria (sumach), the adulteration 
and detection of (PERKIN and Woop), 
T., 374; P., 1898, 104. 

Rhus cotinus and R. rhodanthema leaves, 
colouring matter of, and tanning pro- 
perties of (PERKIN), T., 1018; P., 
1898, 183. 

Rice, growth of Mucor pyriformis on 
(WEHMER), A., ii, 446. 

Ricidin, preparation and properties of 
(Scuuuze), A., i, 42. 

Ricinoleic acid, ethylic and methylic 
salts (MEyER), A., i, 237. 

y-Ricinoleic acid, ethylic salt (MzyvER), 
A., i, 287. 

Ricinus communis, nitrogen compound 
(ricidin) contained in buds of 
(Scouuze), A., i, 42. 

presence of glutamine in seedlings of 
(Scuuze), A., ii, 304. 

Riebeckite-glaucophane from Massa- 
chusetts (WASHINGTON), A., ii, 611. 

Ring compounds, influence of constitu- 
tion on the formation of (ScHoLTz), 
A., i, 383. 

Roceella canariensis, R. decipiens, R. 
Suciformis, R. intricata, R. Mon- 
tagnei, R. peruensis, R. portentosa, 
R. sinensis, R. tinctoria, constituents 
of (Hzssxk), A., i, 533. 

Roceella fuciformis and R. tinctoria, 
presence of erythric acid in (Zopr), 
A., i, 89. 

Roccellaric acid, from Roccella intricata 
(HeEssg), A., i, 533. 

Roccellic acid, presence of, in Roccella 
peruensis, R. tinctoria, (?) R. birellina, 
and its salts (Hesse), A., i, 533. 
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Roccellinin, presence of, in Reinkella 
birellina (HESSE), A., i, 538. 

Rocks from California (TURNER), A., 

ii, 610. ; 

from Essex Co., Massachusetts 
(WasHINGTON), A., ii, 611. 

artificial production of (ScHMUTZ), A., 
ii, 75. 

gases in (RAMSAY and TRAVERs), A., 
ii, 382 ; (TILDEN), A., ii, 383. 

evidence for the existence of organisms 
in the oldest (CALLAWAY), A., 
ii, 236. 

strontium in (BURRELL), A., ii, 524. 

solubility of, in acids (Watson), A., 
ii, 612. 

sedimentary, ferruginous colouring 
matters of (SpriNG), A., ii, 525. 

weathering of (MERRILL), A., ii, 390. 
(Watson), A., ii, 612. 

estimation of chromium and vana- 
dium in (HILLEBRAND), A., ii, 541. 

Rocks, new names, See :— 

Analcitite. 

Jadeitite. 

Madupite. 

Ordenite, 

Wyomingite. 

Réntgen rays. See Photochemistry. 

Rosamine, 2 : 5-dichloro-, and its nitrate 
(GnEHM and ScHULE), A, i, 313. 

Rosanilines, analogy of, with imido- 

ethers (ROSENSTIEHL), A., i, 589. 
reduction of (PRUD'HOMME), A., i, 568. 

Rosemary oil, pinene and é-camphene 
from (GILDEMEISTER and STEPHAN), 
A., i, 202. 

Roses, oil of, constituents of (ERDMANN), 
A., i, 35; (BERTRAM and GILDE- 
MEISTER), A., i, 263; (POLECK), A., 
i, 263. 

iso-Rosindone, methiodide, aurochloride, 
and platinochloride of (FiscHER and 
Hepp), A., i, 335. 

Rosinduline chloride, nitro-, and its 
salts (KEHRMANN and FEpER), A., 
i, 155. 

iso-Rosinduline chloride, and its salts 
(KEHRMANN and FEpEr), A., i, 155. 

Rosin oil, estimation of, in linseed oil 
(pE Konrnen), A., ii, 546. 

Rotatory power. See Photochemistry. 

Roumanite from Roumania (IsTRat!), 
A., ii, 523. 

Rubamidide (LosszN and Hass), A., 
i, 82. 

Rubber goods, estimation of mineral 
matter in (DE KonINGn), A., ii, 313. 
Rubidium in meteorites (HARTLEY and 

RaMAGE), A., ii, 236. 
chloride, transference ratios of, in 
dilute solutions (BrrN), A., ii, 553. 
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Rubidium monofluorophosphate (WEIN- 
LAND and ALFA), A., ii, 218. 


difluorodisulphate (WEINLAND and 
Aura), A., ii, 217. 

hydroxide, dielectric constant of, 
at —185° when mixed with ice 
(D—EwarR and Ftemine), A., 
ii, 280. 

nitride (DENNIS and BENEDICT), A., 
ii, 426. 

cobalt nitrites (ROSENHEIM and 
Koprzt), A., ii, 430. 

ozomolybdates and _ trimolybdate 
(MuTHMANN and Nace), A., 
ii, 594. 


titanium alum (Piccrnr), A., ii, 521. 
Rubidium, detection of, spectroscopically 
(pk Gramont), A., ii, 636. 
Rubrite from Chili (DARApPsxky), 
ii, 437. 
Ruminite. See Roumanite. 
Rusts. See Agricultural Chemistry. 
Ruthenocyanides, some new (HowE and 
CAMPBELL), A., i, 615. 
reactions of (Howse), A., i, 2. 
Rutile, vanadium in (HAssELBERG) ; 
(GILEs), A., ii, 30. 
Rye. See Agricultural Chemistry. 


A., 


8. 

Sabinol, and its acetyl derivative 
(Fromm), A., i, 674. 

Saccharic acid, action of hydrogen 
bromide on, in presence of ether 
(FENTON and GosTiine), T., 558. 

action of hydrogen peroxide on, in 
the presence of ferrous iron (F'EN- 
TON), P., 1898, 120. 

Saccharin, action of formaldehyde and 
hydrochloric acid on (WEBER and 
To.t.Ens), A., i, 61. 

‘*Saccharin,” detection of, in wines 

(Morpurco), A., ii, 359. 
See also Benzoic sulphinide. 

Saccharin materials, estimation of, in 
urine (LANDOLPH), A., ii, 147. 

Saccharomyces anomalus, the probable 
cause of the fermentation in ‘‘ saké” 
(SHIEWECE), A., ii, 398. 

Saccharomyces ellipsoideus, influence of, 
in maturing wine by secretion of an 
enzyme (TOLOME!), A., ii, 247. 

Saccharomyces vini, actionof, on sorbitol 
(BERTRAND), A., ii, 397. 

Saccharose. See Sucrose. 

Saffranine, synthesis of (JAUBERT), A., 

i, 667. 
reduction of As 
i, 569. 


(PRUD’HOMME), 


SUBJECTs. 


apo-Saffranine, condensation of, with 
methylamine, p-anisidine, ethylene- 
diamine, naphthylene-o-diamine, and 
o-aminophenol (FiscHER and GIESEN), 
A., i, 92. 

Saffranines, constitution of (JAUBERT), 
A., i, 494. 

apo-Saffranone, chioro- (FiscHER and 
Hepp), A., i, 334. 

Safrole, from oil of sassafras bark and 
leaves (PowER and KLEBER), A., 
i, 326. 

Saffron substitute. See Cresol, dinitro-. 

d- and y-Sagatose, production of, from 
galactose; action of alkalis on; 
osazone of (DE BRUYN and VAN EKEN- 
STEIN), A., i, 226. 

Sainfoin. See Agricultural Chemistry. 

‘*8aké,” preparation of, and the fungi 
which produces it (SHIEWECK), A., 
ii, 397. 

Salazinic acid, presence of, in certain 
lichens (ZopF), A., i, 89, 489. 

Salicin (ScumipT), A., i, 202. 
osmotic pressure of solutions of (Nac- 

CARI), A., ii, 210. 
chloro-, bromo-, and iodo- (VISSER), 


A., i, 203. 
Salicylaldehyde, action of silent electric 
discharge on, in presence of 


nitrogen (BERTHELOT), A., i, 554. 
additive compound of, with acetic 
anhydride (Rap), A., i, 317. 
action of ethylic acetoacetate on 
(KNOEVENAGEL), A., i, 406. 
action of alcoholic hydrogen chloride 
on (FISCHER and GIEBE), A., i, 168. 
condensation of, with hydrocotarnine 
(KERSTEN), A., i, 702. 
physiological action of (Monica), A., 
ii, 346. : 
Salicylaldehyde, m-chloro-, m-bromo-, 
and m-iodo- (VIssER), A., i, 203. 
5-chloro-, preparation of (PERATONER 
and ORTOLEVA),-A., i, 643. 
diiodo-, and its anilide, -toluidide, 
oxime, hydrazone, and _ phenyl- 
hydrazone (SEIDEL), A., i, 368. 
Salicylaldehydebromotolylhydrazone 
(Hewitr and Pops), ‘T., 178; P., 
1898, 7. 
Salicylaldehyde-y-nitrophenylhydraz- 
one (BAMBERGER, Bisporr, and 
Sanp), A., i, 522. 
Salicylaldoxime, physiological action of 
(Monica), A., ii, 346. 
chloro-, bromo- and iodo- (VissER and 
WAVEREN), A.,,i, 203. . 
Salicylic acid, molecular association of, 
when dissolved in benzene and 
chloroform |§(HENDRIXSsON), A., 
ii, 19. 
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Salicylic acid, solubility of, in water, 
benzene, acetone, and ether 
(WALKER andjWoop), T., 620; P., 
1898, 158. 

behaviour of compounds of, in the 
body (BonpzyNsk1I), A., ii, 37. 

detection of, by formaldehyde (ENDE- 
MANN), A., li, 147. 

Salicylic acid, m-chloro-, m-bromo-, and 
m-iodo- (VIssER), A., i, 203. 

m-chloro-, and m-bromo- (WAVEREN), 
A., i, 195. 

5-chloro- (PERATONER and CoNDOR- 
ELLI), A., i, 641. 

5-chloro-, and its phenylic 
(CuraToto), A., i, 575. 

3: 5-dichloro-, and its phenylic and 
chloro-8-naphthylic salts (CuRA- 
TOLO), A., i, 575. 

m-iodo-, and its salts (WAVEREN), A., 
i, 196. 

thio- (List and Srern), A., i, 585. 

Salicylideneaminoazobenzene (BETTI), 
A., i, 656. 

Salicylideneaminoditolylamine (BAm- 
BERGER, BisporF and SAND), A., 
i, 522. 

Salicylscopoleine and itssalts(LUBOLDT), 
A., i, 499. 

Salicyluric acid, excretion of, in the 
urine (BonpzyNsk1), A., ii, 37. 

Saligenol (saligenin), chloro-, bromo-, 
and iodo- (VissER), A., i, 203. 

iodo- and diiodo- (SEIDEL), A., i, 367. 

Saliva, composition of human (CHITTEN- 
DEN), A., ii, 241. 

human, variations in composition of 
(CHITTENDEN and RIcHARDs), A., 
ii, 441. 

presence of uric acid in the (Bov- 
CHERON), A., ii, 38. 

examination of, for diastatic properties 
(TAKAMINE), A., ii, 492. 

Salivary glands, secretion of, in Octopus 
macropus (Hypz), A., ii, 175. 

Salivary secretion, effect of secretory 
pressure on composition of (Grin- 
BAUM), A., ii, 241. 

Salmine, its sulphate and hydrolytic 

products (KossEL), A., i, 715. 
action of trypsin on (KossEL and 
MatTuHews), A., i, 612. 

Salmon, metabolism of, in fresh water 
(No&t Paton, Boyp, DuNLoP, G@UL- 
LAND, GILLESPIE, GREIG and NrEw- 
BIGGIN), A., ii, 173. 

Salt deposits of Chili (DARAPsKY), A., 
ii, 169. 


salt 


e, non-occurrence of, in 
leaves and stem of Macleya cordata 
(HoprcGaRTNER), A., i, 606. 

Santal essence (DULIzRE), A., i, 595. 
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Santonic acid, action of diazonium 


chlorides on (WEDEKIND), A., 
i, 596. 

oxidation products of, and their 
derivatives (FRANCESCONI), A., 
i, 267. 

Santonin nitrate (ANDREOCCI), A., 
i, 266 


estimation of (THAETER), A., ii, 59. . 
Sap. See Agricultural Chemistry. 
Sapogenins obtained by hydrolysis of 

saporubrin (VON ScHuLz), A., i, 204. 
Saponaria rubra, isolation of active 

principle of (von Scnuxz), A., i, 204. 
Saponification, occurrence of, in the 

stomach (HARLEY), A., ii, 35. 
Saporubrin, isolation of, its reactions, 

benzoyl derivative, and decomposition 

products (von Scuutz), A., i, 204. 
Sapphire, from New South Wales (CuR- 

RAN), A., ii, 79. 

Sarcomelaninic acid, preparation, pro- 
perties (SCHMIEDEBERG), A., i, 342. 
Sarcosine (methylglycocine), action of 

solutions ofhy pochlorites on(OECHSNER 

DE CoNINCK), A., i, 464. 

Sassafras bark and leaves, constituents 
of oil of (Powrk and KLEseEr), A., 
i, 326. 

Sausages, detection of horseflesh in 

(BREMER), A., ii, 320. 
estimation of starchy matter 
(MAYRHOFER), A., ii, 195. 

Savin, oil of, constituents of (Fromm), 
A., i, 674. 

Sawdust, detection of, in meal (LE Roy), 
A., ii, 652. 

Scapolite, alteration of (SMYTH), A., 
ii, 125 

Scheelite, action of sulphur monochlor- 
ide on (SmirH), A., ii, 572. 

Schinus mole, oil of the berries of, con- 
stituents of (GILDEMEISTER and 
STEPHAN), A., i, 202. 

Schizothrix lardacea, fixation of nitrogen 
by (BoumLHAc), A., ii, 39. 

Schreibersite, from the Beaconsfield 

meteorite (ConEN), A., ii, 171. 
from the Bischtiibe meteorite (COHEN), 
A., ii, 83. 
Scopolamine, constitution of (HERrzic 
and Meyer), A., i, 53. 
solubility, rotatory power, and analogy 
with tropine ; action of sulphuric 
acid on (LuBorpT), A., i, 499. 
i-Scopolamine, preparation of, and of an 
inactive bromide ; identification with 

Hesse’s atroscine (ScumipT), A., 

i, 499. 

Scopoleine, the salicyl- and phenyl- 
glycolyl-derivatives (LUBOLDT), a 
i, 499 


in 


928 
Scopoleine, © eee action of 
(ScHILLER), A., ii, 37. 


Scopoline, probable presence of ketonic 
oxygen in, and action of mandelic 
anhydride on (LUBOLDT), A., i, 499. 

physiological action of (SCHILLER), A 
ii, 37. 

Scorodite, artificial (METzKE), A., ii, 438. 

a- 7 8-Scymnol (HAMMARSTEN), A., 
i, 712. 

a- and 8-Scymnolsulphuric acids, their 
salts and hydrolytic products (Ham- 
MARSTEN), A., i, 711. 

Scymnus borealis (shark), constituents 
of bile of (HAMMARSTEN), A., i, 711. 
Sebacic acid, electiolytic dissociation of 

of (SMITH), A., ii, 285. 
ethylic salt, rate of hydrolysis of, by 
soda (Her), A -» li, 566, 

Sebamic acid and Sebamide (Hrarx), A., 
i, 125. 

Secalin and its separation from secalin- 
toxin (JacosBy), A., i, 268. 
Secalintoxin, preparation of, 

ergot (Jacosy), A., i, 268. 

Secretion, salivary, relation of composi- 
tion of, to secretory pressure (GRUN- 
BAUM), A,, ii, 241. 

Sedum purpurescens, malic acid from 
(ABERSON), A., i, 513. 

Seeds and Seedlings. See Agricultural 
Chemistry. 

Selenium in Californian gold ores (TuR- 

NER), A., ii, 611. 

double salts with dimethylamine and 
trimethylamine (Norns), A., i, 510. 

chlorides, organic compounds of 
(MICHAELIS), A., i, 136. 

Selenious acid, formation of (MICHAELIS 
and KUNCKELL), A., i, 137. 

Selenium, separation of tellurium from 
(KELLER), A., ii, 638. 

Selenoacetone, dichloro- (MICHAELIS) 
and KUNOCKELL), A., i, 136 

Selenoacetophenone, dichloro- 
(MicHAELIS and KuNcKELL), A., 
i, 137. 


from 


Seleno-8-naphthol (MICHAELIS and 
KUNCKKLL), A., i, 186. 
Seleno-a-and-8-naphthylic ethylic 


ethers and methylic ethers (MICHAELIS 
and KUNCKELL), A., i, 186. 
Selenophenol (MiIcHAELIs and KuNcK- 


ELL), A., i, 136. 
Selenylresorcinol (MICHAELIS and 
KUNCKELL), A., i, 136. 


Semicarbazide, diformyl, acetyl, so- 
butyryl and benzoyl derivatives of 
(WipMAN and Cuievs), A., i, 335. 

Semidine derivatives from azophenol 
ethers (JacoBsoN and TURNBULL), 
A., i, 440. 


L 


r 
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Senaite from Brazil (Hussak and Prior), 
A., ii, 489. 
Sericite. See Muscovite. 
tine from Switzerland (BALL), 
A., ii, 125. 
alteration of, by crushing (BONNEY), 
A., ii, 235. 
Serum-albumin. See Albumin. 

Serum proteids, cause of glucoproteid 
reaction in (EIcHHOLZ), A., i, 541. 
Sesame oil, constituents of, and cause 

of Baudouin’s colour reaction with 
(VILLAVECCHIA and Fasris), A., 
i, 445. 
colour reaction of (VANDER GRINTEN; 
HaGEMANy), A., ii, 413. 
detection of, in olive oil (ToRTELLI 
and RuaceEr!), A., ii, 653. 
Sesame seedandcake. See Agricultural 
Chemistry. 
Sesamin, from sesame oil (VILLA- 


VECCHIA and Faris), A., i, 445. 
Shale, ag age from Sussex 
(Hewitt), A., ii, 524. 


wee me constituents of (HAMMAR- 
STEN), A., i, 711. 
Sheep. See Agricultaral Chemistry. 
Shinia leaves (Pistacia lentiscus), pre- 
sence of myricetin and gallotannic 
acid in; their tanning and dyeing 
Re (PERKIN and Woop), 
., 875, 877; P., 1898, 104, 105. 
Silent dischar 
Silicon, crysta 
ii, 474, 
electrical resistance of 
(LE Roy), A., ii, 321. 
combined, refraction and dispersion of 
(AzpatT!), A., ii, 274. 
Silicon carbide (Motssan), A., ii, 161. 
tetrachloride, reaction of organic com- 
pounds with (HAROLD), A., ii, 509. 
dioxide (silica), solubility of, in 


. See Electrochemistry. 
ine (DE CHALMOT), A., 


crystallised 


natural waters (HayEs), A, ii, 
386. 

effect produced by fusing basic slag 
with (ScHMOERGER), A., ii, 135. 


estimation of, in slags (MrrxER), 
A., ii, 48 
estimation of, in water, colorimetri- 
cally (JoLLEs and NguratH), A 
ii, 455. 
Orthosilicie acid (NorTON and Rorg), 
A., ii, 573. 
Silicic acid, separation of tungstic acid 
from (DE BENNEVILLE), A., ii, 49. 
aaa analysis of (Lecukee), A Fe 


detection of fluorine in (Rr1cH), A 

ii, 44. 
Silicon, ” estimation of, 
(S1BBEks), A., ii, 409. 


in aluminium 
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Silicon, estimation of, in steel (AucHy), 
A., ii, 539. 
Silver in meteorites (HARTLEY and 
RAMAGE), A., ii, 236. 
colloidal (LOTTERMOSER and MEYER), 
A., ii, 116, 514. 
melting point of (BERTHELOT), A., 
ii, 341. 
volatility of (EMMENS and EMMENS), 
ay Me; 
influence of, on the coagulability of 
proteids (VAN DER Dogs), A., 
1, 343, 
action of anhydrous nitric acid on 
(VELEY and MAnLEy), A., ii, 277. 
Silver-alloys with aluminium, Rontgen 
ray photographs of (HEycock 
and NEVILLE), T., 721; P., 1896, 
106. 
with aluminium, copper, _ nickel, 
tin, and zinc (FowLER and HAr- 
Toa), A., ii, 24. 
with cadmium (SENDERENS), 
ii, 25. 
with copper, tin and zinc (HERsCH- 
KowITscH), A., ii, 583. 
Silver salts, molecular weights of 
(WERNER), A., ii, 214. 
dissolved in liquid ammonia, electro- 
lysis of (Capy), A., ii, 204. 
action of cadmium on solutions of 
(SENDERENS), A., ii, 25. 
Silver bromide, ne ate: of ammonia 
with (JaRRY), A., ii, 515. 
tassium carbonate (REYNotps), T iy 
265 ; P., 1898, 54. 
chloride, ’ solubility 
A., ii, 8. 
and sulphate, action of metals on 


A., 


of (SALMON), 


solutions of (SENDERENS), A., 
ii, 509. 
nitrate, allotropic forms of (NicoL), 

A., ii, 369. 

transference ratios of (BEN), A., 
ii, 553. 

ar we in the electrolysis of 
(JaHN), A., ii, 497. 


and oxide, “rate of oxidation of 
hydrogen by (MEYER and SAAm), 
A., ii, 19. 
cobalt nitrite (RosENHEIM and Kop- 
PEL), A., ii, 431. 
hyponitrite (KiRscHNER), A., ii, 374. 
oxide, evolution of oxygen during the 
reduction of Pky ty FRITZ, 
and MEyYER), A., ii, 69. 
action of snvenions acid, on (REICH- 
ARD), A., ii, 2 
behaviour of lycra to (BULLN- 
HEIMER), A., ii, 262. 
peroxide (MULDER), A,, - 516. 
peraxynitrate (MULDER), A, li, 616. 
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Silver phosphate, equilibrium in the 
reaction of ot m sulphide 
with (Cotson), A., ii, 507. 
influence of temperature on the 
pores: of reaction of hydrogen 
sulphi with (Corson), A., 
ii, 505. 


phosphide (GRANGER), A., ii, 474. 

plumbite (BULLNHEIMER), A., ii, 428. 

sulphate, action of hydrogen sulphide 
on (Cotson), A., ii, 212. 

sulphide, crystalline (STANEK), A., 


ii, 433. 
solubility of (BERNFELD), A., 
ii, 151. 
thiochromite (SCHNEIDER), a 
ii, 230. 
pervanadate (ScuzveER), A., ii, 340. 


Silver organic compounds :— 
Silver acetate, transference ratios of 
(BzIN), A., ii, 553. 
action of metals on solutions of 
(SENDERENS), A., ii, 509. 
acetylide, action of bromine on 
(Ne), A., i, 113. 
cyanamide, and action of heat on 
(LEMovLT), A., i, 167. 
cobalt nitrocyanide (RosENHEIM and 
Kopp), A., ii, 482 
Silver, estimation of :— 
assay of (Knorr), A., ii, 190. 
estimation of, alkalimetrically (LEs- 
coa@uR), A., ii, 485. 

estimation of, ‘electrolytically (WoL- 
MAN), A., ii, 50. 

estimation "of, in plating solutions 
(BAKER), A., ii, 93. 

Sinalbin and Sinapin (GADAMER), A 
i, 38. 

Sinapic acid, and its constitution 
(GADAMER), A., i, 38, 198. 

Sinapis alba, presence of glutamine 
in seedlings of (ScuuuzE), A., 
ii, 304. 

Sinapis nigra, rye Bt compounds 
in (WINTERSTEIN), A., ii, 42. 

Sinigrin (GADAMER), A., i, 38. 
as a source of allylthiocarbimide in 

plants (GADAMER), A., ii, 189. 

a woe a and its dibromide (Burry), 

po me. % 


Sitosterol, extraction of, from the 
‘* germs” of wheat or rye; dibromide 
of (BurtAn), A, i, 72. 


para-Sitosterol BurtAn), A » i, 72. 

“nw chloride (BurrAn), 
i, 72 

Skin, inflamed, excretion of water ry 
carbonic acid by the (BaRRaTT), A 


Skagit from Finland dhe 


’ 1, 


A., 
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Slag, basic, estimation of phosphoric 
acid in (NEUMANN), A., li, 454. 
estimation of citrate-soluble phos- 
phoric acid in (BéTrcoHER), A., 
li, 92; (BérrcHER and Passon), 
A., ii, 308. 
See also Agricultural Chemistry. 
Slags, estimation of silica in (MEEKER), 
A., ii, 48. 
Smaltite, action of sulphur mono- 
chloride on (SmiTH), A., li, 571. 
Smoke, estimation of denseness of, colori- 
metrically (FriTzscHE), A., ii, 353. 
Smuts. See Agricultural Chemistry. 
Snake poison, cholesterol and bile salts 
as chemical vaccines for (PHISALIX), 
A., ii, 245. 
Soap, analysis of (Hurst), A., ii, 466. 
estimation of free alkali and carbonate 
in (WALTKE), A., ii, 93. 
estimation of resin in (LANDIN), A., 
ii, 100. 
Socaloin, formula of (TscHIRvH and 
PEDERSEN), A., i, 599. 
Sodalite-trachyte from the Rhine 
(Brunns), A., ii, 82. 
Soda mica. See Paragonite. 
Sodammonium, action of red phos- 
phorus on (Hucor), A., ii, 573. 

Soda nitre. See Nitratine. 

Sodium, preparation from sodium perox- 
ide (BAMBERGER), A., ii, 291. 

refractive index of (Drupr), A., 
ii, 278. 

spectrum of (KALAHNE), A., ii, 549. 

conductivity for electricity of solu- 
tions of, in liquid ammonia (Capy), 
A., ii, 204. 

action of anhydrous nitric acid on 
(VELEY and MANLEy), A., ii, 277. 

action of sulphur on (LocKE and 
AUSTELL), A., ii, 575. 

Sodium alloys with gold, Rontgen ray 
photographs of (Hrycock and 
NEVILLE), T., 716; P., 1897, 105. 

with lead (WALTER), A., ii, 26. 

Sodium amalgam (Kerr), A., ii, 516. 

Sodium salts, dissolved in liquid am- 
monia, electrolysis of (Capy), A., 
ii, 203. 

nutritive value of, for fungi (WEHMEK), 
A., ii, 398. 

Sodium antimonates (DELACROIX), A., 

ii, 341. 
biborate (borax), influence of, on nu- 
trition (CHITTENDEN and Gré&s), 


A., ii, 238. 
determination of the water of 
crystallisation in (ARMITAGE), 
P., 1898, 22. 


hyperborate (MELIKOFF and PISssAR- 
JEWSKY), A., ii, 332. 
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Sodium bromide, transference ratios of 
(Bern), A., ii, 554. 
vapour pressures of solutions of 
Wane), A., ii, 16. 
carbide (MarTicnon), A., ii, 218; 
(Moissan), A., ii, 333 
carbonate, transference ratiosof (BEIN), 
A., ii, 554. 
analysis of refuse liquid of the am- 
monia-soda process (J URISCH), A., 
ii, 406. 
detection of, in sodium phosphate 
(GEISSLER), A., ii, 458 
hydrogen carbonate, detection of, in 
milk (Pap£), A., ii, 257. 
chromous carbonate (Bauer), A., 
ii, 294. 
chlorate, compound crystals of (Pops), 
T., 949 ; P., 1898, 178. 
deposition of enantiomorphous forms 
of, from solutions of dextrose, &c. 
(Krprine and Pops), T., 608 ; P., 


1898, 160. 
perchlorate, molecular weight of 
(Crorts), T., 596; P., 1898, 
124. 


chloride, electrical conductivity of 
(KoHiLRAvuscH, HoLporn, and 
DrEssELHorst), A., ii, 367. 
temperature coefficients of the 
electrolytic © conductivity of 
(SCHALLER), A., ii, 322. 
transference ratios of dilute solutions 
of (BEIN), A., ii, 553. 
boiling points of solutions of, in 
aqueous alcohol (STzUBER), A., 
ii, 207. 
vapour pressures of solutions of 
(WaDg), A., ii, 16 ; (DrzTERICcr), 
A., ii, 207 
heats of solution and dilution of 
(STACKELBERG), A., ii, 498. 
compressibility of aqueous solutions 
of (GILBAULT), A., ii, 112. 
velocities of the ions of, when dis- 
solved in water and glycerol 
(CATTANEO), A., ii, 211. 
magnesium double chloride and brom- 
ide (SCHULTEN), A., ii, 512. 
ferric fluoride, constitution of 
(Peters), A., ii, 420. 
hydroxide, dielectric constant of, at 
—185° when mixed with ice 
(Dewar and F.LrEmine), A., 
ii, 280. 
transference ratios of (BEIN), A., 
ii, 554. 
fused under pressure, action of, on 
iron (SCHEURER-KEsTNER), A., 
ii, 28. 
niobates and titanates (HotmQuIsT), 
A., ii, 388. 
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Sodium nitrate, transference ratios of 
(Bein), A., ii, 554. 
temperature coefficients of the 
electrolytic conductivity of 
(SCHALLER), A., ii, 322. 
heats of solution and dilution of 
(STACKELBERG), A., ii, 498. 
vapour pressures of saturated solu- 
tions of (LEscauR), A., ii, 109. 
(Chili saltpetre), detection of per- 
chlorate in (BREUKELEVEEN), A., 
ii, 482 ; (FRESENIUS and BAYER- 
LEIN), A., ii, 636. 
estimation of perchlorate in 
(WINTELER), A., ii, 90. 
nitride (DENNIS and BrENnepicT), A., 
ii, 426. 


cobalt nitrites (RosENHEIM and 
Koppet), A., ii, 430. 
nitrohydroxylamate (ANGELI), A., 
ii, 216. 


peroxide use of, in analysis (GLASER), 
A., ii, 483. 
peroxide hypertitanate (MELIKOFF and 
PISsSARJEWSKY), A., ii, 332, 375. 
phosphate, action of dry hydrogen 
chloride on (Couson), A., 
ii, 212. 
detection of sodium carbonate in 
(GEISSLER), A., ii, 458. 
sulphate, formation of, from sodium 
chloride, sulphurous anhydride 
and air (Krutrwie), A., ii, 24. 
polarisation in the electrolysis of 
(JAHN), A., ii, 497. 
vapour pressures of saturated solu- 
tions of (Lescaur), A., ii, 109. 
transition point of (RICHARDS and 
CHURCHILL), A., ii, 555. 
hydrogen sulphate, ammonium 
chloride and manganese dioxide, 
interaction of (SmirH), A., ii, 577. 
ammonium sulphate, behaviour of, 
when heated (Smirn), A., ii, 577. 
sulphide, electrolytic oxidation of 
(ScHEURER-KEsTNER), A., ii, 473. 
analysis of (JEAN), A., ii, 458. 
sulphite, velocity of oxidation of, by 
air, effect of catalytic agents on the 
(BIGELOW), A., ii, 506. 
thioantimonites (PouceEr), A., ii, 521. 
monothio-oxyarsenate (WEINLAND and 
GuTMANN), A., ii, 570.’ 
thiochromite (SCHNEIDER), 
ii, 230, 336. 
‘thiostannate (WEINLAND and Gut- 
MANN), A., ii, 571. 
thiosulphate, action of sodium arsenite, 
antimonite, stannite, plumbite, 


A., 


hypophosphite, phosphite and nitrite 
on a and GUTMANN), A., 
ii, 570. 
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Sodium thiosulphate, titration of, with 


iodic acid (WALKER), A., ii, 139. 
copper thiosulphates (BHADURI), A., 
li, 428. 
thiovanadates (Locke), A., ii, 433. 
peruranate (MELIKOFF and PIssAR- 
JEWSKY), A., ii, 165. 
pervanadate (SCHEUER), A., ii, 340. 
Sodium organic compounds :— 
Sodium cobalt nitrocyanide (RosEN- 
HEIM and Koppxn), A., ii, 481. 
solution of, in ethylic alcohol, 
dielectric constant of, at — 185° 
(DEwAR and FueEmine), A., 
ii, 279. 
methoxide or ethoxide, action of 
sulphurous anhydride on (RosEN- 
HEIMand LIEBKNECHT), A.,i, 290. 
ruthenocyanide (Howg and Camp- 
BELL), A., i, 615. 
Sodium, detection and estimation of :— 
detection of (FENTON), T., 167; P., 
1898, 21. 
detection of, spectroscopically (DE 
GRAMONT), A., ii, 636. 
detection of traces of magnesia in 
presence of (Romisn), A., ii, 458. 
effect of, on copper estimation (BREAR- 
LEY), A., ii, 258. 
estimation of, volumetrically(FENTON), 
T., 167; P., 1898, 21. 
use of, in qualitative 
(HempEt), A., ii, 184. 
See Agricultural Chemistry. 
Sélvsbergite, glaucophane-, from Mas- 
sachusetts (WasHINGTON), A., 
ii, 611. 
Soils, analysis of (Passon), A., ii, 650. 
analysis and appraising of (BIELER), 
A., ii, 629, 
examination by analysis and pot ex- 
periments, comparative value of 
(MAERCKER), A., ii, 682. 
estimation of nitrates in (KUNTZE), 
A., ii, 45. . 
estimation of plant food in (Max- 
WELL), A., ii, 548. 
peaty, estimation of free humic acid in 
(Tack), A., ii, 103. 
See also Agricultural Chemistry. 
Solanine, detection of (BRociNER), A., 
ii, 269. 
Solidification, rate of (FRIEDLANDER 
and TAMMANN), A., ii, 17. 
SoLuTion, kinetic theory of (Noyzs), 
A., ii, 63 
rapid, of crystals, apparatus for the 
(RicHarpDs), A., ii, 331. 
Solution, lecture experiments on the 
colour of (WADDELL), A., ii, 373. 
influence of the solvent on the fluores- 
cence of (MEYER), A., ii, 106. 
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SOLUTION :— 

Solution, influence of molecular associa- 
tion on the freezing point and 
osmotic pressure of (CRoMPTON), A., 
ii, 107. 

of salts, method of determining the 
vapour pressures of (WADE), A., 
ii, 15. 

compressibility and critical data of 
(GILBAULT), A., ii, 111. 

of salts, dilnte aqueous, surface ten- 
sions of (DorsEy), A., ii, 17. 

Solubility in boiling liquids, determina- 

tion of (G6cKEL), 1. ii, 327. 

relation between, and heat of formation 
of electrolytes (BoDLANDER), A., 
ii, 554. 

relation between heat of solution and 
(Daums), A., ii, 368. 

relation between heat of solution, 
electrolytic dissociation and (GoLD- 
SCHMIDT and VAN MAARSEVEEN), 
A., ii, 152. 

relation between heats of solution 
and dilution and (STACKELBERG), 
A., ii, 498. 


of gases in liquids, influence of 
temperature on (BouR), A, 
ii, 211. 

of isomerides, connection between 


melting point, solvent, tempera- 
ture and (WALKER and Woop), 
T., 618; P., 1898, 158. 

of liquids, reciprocal (OsTWALD), A., 
ii, 208 

mutual, of pairs of liquids (RorH- 
MUND), A., ii, 503. 

of a liquid in mixtures of two others 
(Banorort), A., ii, 212. ~ 

of asalt in solutions of another salt 
with a common ion (HoITsEMA), 
A., ii, 157. 

of salts in mixtures of water with 
alcohol or acetone (TAYLOR), A., 
ii, 213. 

of acids in presence of bases and vice 
versd, determination of dissociation 
constants from the (LOWENHERZ), 
A,, ii, 326, 

mutual, of acetic acid and benzene 
(AicnAN and ODveas), A, 
ii, 62. 

of ammonia in water below 0° (MAL- 
LET), A., ii, 70 

of bismuth, lead and silver sulphides 
in alkali hydrosulphides (Brrn- 
FELD), A., ii, 151. 

of calcium sulphite in solutions of 
sugar (WEISBERG), A., li, 24. 

of double cadmium and alkali or 
earth-alkali chlorides in water 
(Rympaon), A,, ii, 158, 
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SoLUTION :— 

Solubility of isomeric substituted carb- 
amides in acetone, benzene, ether, 
and water (WALKER and Woop), 

T., 626; P., 1898, 158. 

of the carvoximes in d-limonene 
(GOLDSCHMIDT and CooPER), A., 
ii, 563. 

of m- and p-hydroxybenzoic acids in 
water, ether, benzene, and acetone 
(WALKER and Woop), T., 622; 
P., 1898, 158. 

of iodine in. mixtures of liquids 
(BRUNER), A., ii, 422. 

of lead iodide in solutions of potas- 
sium iodide or lead nitrate (NoYES 
and WoopwortTB), A., ii, 423. 

of lithium chloride in water and 
in methylic and ethylic alcohols 
(LEMOINE), A., ii, 115. 

of B-naphthol picrate in water and 
benzene (KuRILOFF), A., ii, 328. 

of nitrous oxide in aqueous solutions 
(Rotn), A., ii, 18. 

of mixed crystals of potassium and 
ammonium chlorides (Fock), A., 
ii, 154. 

of salicylic acid in water, benzene, 
acetone, and ether (WALKER and 
Woop), T., 620 ; P., 1898, 158. 

of silver chloride (SAtomon), A., 
ii, 8. 

of strontium sulphate (WoLFMANN), 
A., ii, 220. 

Solutions, supersaturated, connection 
between crystalline form and forma- 
tion of (NicoL), A., ii, 369. 

solid, transition temperatures of 

(RorHMunD), A., ii, 158. 

of open chain compounds (Brunt), 
A., ii, 562. 

of benzene and phenol (Brunt), A., 
ii, 561. 

of pyridine and piperidine in benz- 
ene (BRUNI), A., ii, 562. 

‘*Somatose,” halogen derivatives of 
(BLuM and VAUBEL), A., i, 609. 

Sorbinosan trinitrate (WILL and LENZE), 
A., i, 228. 

Sorbinose, fate of, in the organism after 
subcutaneous injection (Voir), A., 
ii, 344, 

Sorbitol, action of hydrogen bromide 
on, in presence of ether (FENTON and 
Gestiine), T., 557, 

action of Saccharomyces vini on 
(BERTRAND), A., ii, 397. 

action of the sorbose bacterium on 
(BERTRAND), A., i, 550. 

Serhose, action of hydrogen bromide on, 
in presence of ether (FENTON and 
GostLING), T., 558, 
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Sorbus aria and 8. aucuparia, hydro- 
cyanic acid from the seeds of (Lurz), 
A., ii, 448. 

Sow. See Agricultural Chemistry. 

Soy-bean. See Agricultural Chemistry. 

**Spar ” from Knaresborough (BURRELL), 
A., ii, 524. 

Spearmint oil, estimation of carvone in 
(KREMERSand ScHREINER), A., ii, 358. 

Specific gravity. See Density. 

Specific inductive capacity. See Electro- 


chemistry, Dielectric constant. 
Spectra. See Photochemistry. 
Spermine, physiological action of 
(PoEHL), A., li, 243. 
Sphacelotoxin, preparation of, from 


ergot (JAcoBy) A., i, 268. 

Spherophoric acid and Spherophorin, 
presence of, in certain lichens (ZorrF), 
A., i, 489. 

Spherophorus coralloides and S. fragilis, 
constituents of (Zopr), A., i, 489. 

Spherostilbite (thomsonite), (PRIoR), A., 
ii, 439. 

Sphagnum cuspidatum, constituents of 
(FEILITZEN and ToLLENs), A., ii, 132. 

Sphalerite, action of sulphur mono- 
chloride on (SmiTH), A., ii, 571. 

Spirit, estimation of aldehydes in (BAR- 
BET), A., ii, 464. 

Spirogyra maxima, formation of starch 
in (Boxorny), A., ii, 41. 

Spleen, percentage of iron in the, in 
malaria (DUTTON), ~~ ii 616. 

§ e, preparation of iodospongin and 

Fite sulphonic acid from (HARNACK), 
A., i, 717. 

Spores of moulds, composition of 
(MARSCHALL), A., ii, 178. 

Squamaric acid, presence of, in a lichen 
(Placodiwm gypsacewm) and properties 
(ZopF), A., i, 89. 

Stannic and Stannous. See under Tin. 

Stannite, from Bolivia (STELZNER), A., 
ii, 121. 

Staphylococcus alba, cholesterol from 
(Gérarp), A., i, 549. 

Starch, presence of, in oak-wood and 

bark (MzrzeER), A., ii, 88. 
formation of, in plants (BoKORNY), 
A., ii, 41. 
soluble, preparation of, from rice 
starch (WROBLEWSE]!), A., i, 8. 
preparation of, and starch solution 
(ForrsTER ; SYNIEWSK1), A., i, 61. 
preparation and properties of, and 
use for testing diastase (WRd- 
BLEWSsKI), A., i, 713. 
its specific rotatory power, its baryta 
compound and its acetyl and 
benzoyl derivatives; also its 
inversion (SYNIEWSE!), A., i, 551. 
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Starch, soluble, iodised compounds o 

(Youne), A., i, 230. 

heat and volume changes accompany- 
ing the absorption of water by; also 
molecular weight of (RODEWALD), 
A., ii, 61. 

chemistry of (LintTNER), A., i, 460. 

hydrolysis of, with diastase (PETIT), 
A., i, 118; (von Sriemonp), A., 
i, 398 ; (MITTELMEIER), A., i, 461 ; 
(PoTTEVIn), A., i, 551. 

hydrolysis of, by acids (JoHNsoNn), T., 
i, 490; P., 1898, 106; (RoLFE 
and DrFrREN), A., i, 7, 8. 

action of hydrogen bromide on, in 
presence of ether (FENTON and 
Rc T., 557; P., 1898, 
147. 


action of liquid sulphurous anhydride 
on (BERGE), A., i, 229, 230. 

conversion of, into sugar, effect of 
temperature and pressure on 
(LIPpPMANN), A., i, 397. 

formation of furfuraldehyde 
(Vienon), A., 1, 620. 

and dextrins, soluble iodine com- 
pounds of (Youne) A, i, 230.. 

hexanitrate (WILL and LENZzE), A., 
i, 229. 

Starch, estimation of :— 
estimation of (Kruc and WILEY), 


A., ii, 491. 
of, Wein’s 


from 


estimation table for 

(Krve), A., ii, 56. 

estimation of, solubility of pentosans 
in reagents used in (Krue@ and 
WILEY), A., ii, 490. 

estimation of, in cereals (EFFRONT), 
A., ii, 195 (LINTNER), A., ii, 651. 

estimation of, in flour by polarimeter 
(Dowzarp), A., ii, 412. 

estimation of, in opium (KEBLER and 
LAWALL), A., ii, 468. 

estimation of, in sausages (MaAyYR- 
HOFER), A., ii, 195. 

See Agricultural Chemistry. 

Potato starch,-action of sodium per- 
oxide on (SYNIEWSKI), A., i, 61. 

Starches. See also :— 

Araban. 

Glycogen. 

Inulin. 

Stars, chemistry of the (LockyER), A., 

ii, 2 ; (ScHUSTER), A., ii, 4. 

Starvation. See Inanition. 

Stearic acid (hexadecylacetic acid), solidi- 
fying point of, and the solidifying 
points of its mixtures with palmitic 
acid (VIssER), A., i, 560. 

action of hydrogen bromide on, in 
gre of ether (Fenton and 
OSTLING), T., 555. 
65 
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Stearic acid (hexadecylacetic acid), 
glycerylic salt of, presence of, in oak 
wood and bark (Metzeer), A., ii, 88. 

Steatite from Switzerland (BALL), A., 
ii, 125. 

Steel. See under Iron. 

Steenstrupine from Greenland (MoBERG), 
A., ii, 296. 

Stercorin, its supposed identity with 
coprosterol (BonpzyNskI and Hvum- 
NICKI), A., ii, 345. 

Stereocaulon salazinum, presence of 
salazinic acid in (Zoprr), A., i, 489. 
terigmatocystis nigra, formation of 
carbohydrate by (GERBER), A., ii, 177. 

Stibnite from the Harz (LUEDECKE), 

A., ii, 76. 
action of sulphur monochloride on 
(SmiTH), A., ii, 571. 

Sticta fuliginosa, presence of trimethyl- 
amine in (ZopF), A., i, 89. 

Sticta pulmonaria, presence of proto- 
cetraric acid in (HEssx), A., i, 681. 
Stilbene (s-diphenylethylene), synthesis 

of (WALTHER), A., i, 321. 
o-a-dicyano- (GABRIEL .and Escrn- 
BACH), A., i, 671. 

Stilbene-2 : 2’-disulphonic acid, 4 : 4’- 
dinitro-, and its salts (Herz and 
BENTLEY), P., 1898, 125; (GREEN 
and Want), A., i, 200, 483; (Ris 
and Simon), A., i, 322. 

Stilbite (desmine), vapour pressures 
of partially dehydrated (TAMMANN), 
A., ii, 208. 

Stilbyl methyl ketone (GoLDsCHMIEDT 
and KnopreRr), A., i, 31 

Stilpnosiderite. See Limonite. 

Stolzite from Broken Hill, New South 
Wales (Hutawarscn), A., ii, 32; 
(MarsH), A., ii, 81; (Carp), A., ii, 
124, 

Straw. See Agricultural Chemistry. 

Strontium in rocks (BURRELL), A., 

ii, 524. 
amalgam (Kerp), A., ii, 517. 

Strontium salts, effect of, on workmen 
predisposed to eczema (VON Lipp- 
MANN), A., ii, 180. 

Strontium boride (MoIssan 

WILLIAMs), A., ii, 117. 
chloride, transference ratios of (BEIN), 
A., ii, 553. 
vapour pressures of solutions of 
(Wang), A., ii, 16. 
chromate, compounds of mercuric 


and 


chloride with (Bre.ucou ; ImBERT. 


and Betucov), A., ii, 511. 
nitrate, vapour pressure of a saturated 
solution of (Lzsoaur), A., ii, 109. 
nitride (DENNIs and BENEDICT), A., 
ii, 426. 
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Strontium cobalt nitrite (RosENHEIM and 
Koprst), A., iif 431. 
hyponitrite (KirscHnER), A., ii, 373. 
oxide (strontia), presence of, in beet- 
root and red-clover hay (von Lipp- 
MANN), A., ii, 180. 
pyrophosphate in hamlinite (PEN- 
FIELD), A., ii, 123. 
sulphate, solubility of, in water and 
aqueous solutions of salts (WoLF- 
MANN), A., ii, 220. 
sulphide, preparation of (MouRELO), 
A., ii, 162; A., ii, 333. 
phosphorescence of (MoURELO), A., 
ii, 24, 292, 493, 579. 
thioantimonites (PouGET), A., ii, 580. 
pervanadate and fetravanadate 
(ScHEUER), A., ii, 340. 
Strontium organic compounds :— 
Strontium ruthenocyanide and double 
ruthenocyanides of strontium with 
tassium, cesium and rubidium 
(Hows and CAMPBELL), A., i, 615. 
Strontium, detection and separation 
of :— 
detection of, spectroscopically (DE 
GRamont), A., ii, 636. 
separation of barium and calcium 
from (Rawson), A., ii, 190. 
Strophanthidin, preparation of, from 
strophanthin (KoHN and KuLiscH), 
A., 1, 329. , 
properties, oxidation and hydrolytic 
products and bromine derivatives 
of (Frist), A., i, 329. 
Strophanthin, preparation of, from the 
seeds of Strophanthus hispidus and S. 


kombé; properties (THoms), A., 
i, 328. 
formula and hydrolytic products 


(Koun and Koutiscn), A., i, 329. 
its properties and dibenzoyl derivative 
and (Frist), A., i, 329. 

Strophanthus kombé, presence of choline 
and trigonelline in the seeds of 
of (THoms), A., i, 328. 

Strophanthus hispidus, preparation of 
strophanthin from seeds of, and occur- 
rence of choline and trigonelline in 
(THoms), A., i, 328. 

Strychnic acid (strychnol), non-action of 
reducing agents on (TAFEL), A., i, 705. 

iso-Strychnic acid (dihydrosirychnine), 
non-action of reducing agents on ; 
di-nitro-derivative of (Target), A., 
i, 705, 706. 

ee, its mono- and di-hydro- 
chlorides, .methiodide, and detection 
(TAFEL), ms i, _— btof re 

Strychnine, electrolysis of, to form strych- 
nidine and _ tetrahydrostrychnine 
(TaFEL), A., i, 708. 
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Strychnine, bismuth iodide, formation 
of (Prescott), A., i, 620. 
acetophenone chloride and bromide and 
salts (RUMPEL), A., i, 247. 
racemate (LADENDURG and Docror), 
A., i, 707. 
separation of brucine from (SANDOR), 
A, ii, 359. 

Strychnine,'dinitro-, hydrate and nitrate 
(cacostrychnine) (TAFEL), A., i, 706. 
Strychnoline, and its dihydro-deri- 

vative (TAFEL), A., i, 705. 
Strychol, 'dinitro-, and salts and methylic 


ether ; ¢rinitro-, and sodium salt 
(Taren), A., i, 706. 
Strycholearboxylic ‘acid, dinitro-, 


diamino, and salts (TAFEL), A., i, 706. 
Sturine, its sulphate and hydrolytic pro- 
ducts (KossEx), A., i, 715. 

action of trypsin on (KossEL and 

Matuews), A., i, 612. 
Styrene (cinnamene, diphenylethylene), 
effect of heat on (LEMOINE), A., 
i, 70. 
w-o-dinitro-, and w-m-dinitro-, pre- 
tion of (PosnER), A., i, 361. 
Styryl methyl ketone (benzylidencace- 
tone), di-p-nitro-, and its tetrabromide 

(PETRENKO-KRITSCHENKO), A.,?, 529. 

Suberamic acid and Suberamide 

(Brarx), A., i, 125. 

Suberanecarboxylic acid. 
Heptanecarboxylic acid. 
Suberenecarboxylic acid. See A’-cyclo- 

Heptenecarboxylic acid. 

Suberic acid, electrolytic dissociation of 
(SmirH), A., ii, 285. 

ethylic salt, rate of hydrolysis of, by 
soda (HsExT), A., ii, 566. 

Suberic anhydride, and action of am- 

monia on (frarx), A., i, 125. 

Suberic chloride, and action of sodium 

suberate on (Erarx), A., i, 125. 

Suberylglycollic acid. See 1-Hydroxy- 
cycloheptane-1-carboxylic acid. 
Substance (m. p. 121°) from Dendro- 
grapha lewophea (HEssE), A., 
i, 538. 

(m. p. 148°) in root of Pimpinella 
saxifraga (HxEvT), A., i, 598. 

(m. p. 189°) from action of ammonia 
on veratrine tetriodide (FRANK- 
FORTER), A., i, 497. 

C,H4N,O, from ethylic cyanacetate 
and methyl butyl ketone or methyl 
hexyl ketone (PasquaLt), A., i, 273. 

C,;H,N.0,, from action of ammonia 
on ethylic methylglyoximecarboxy]- 
ate (ERBsTEIN), A., i, 513. 

CgN,03Hg, C,N,H,,0, and C,H,,N,O,, 

bamide and formaldehyde 


See cyclo- 


from car 
(Go.pscumiprT), A., i, 178. 
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Substance C,H,,OSN, from aldehyde- 
ammonia and hydrogen sulphide 
(CHABRIE), A., i, 9. 

C,;H,Br,N,0+H,0, from dimethyl- 
oxytriazine and bromine (OsTROGO- 
vicH), A., i, 336. 

C,H ONa, from sodium and methyl 
propyl ketone (FREER and Lac#- 
MANN), A., i, 120. 

C;H,,N0,, from nitramine and diazo- 
methane (HEINKE), A., i, 413. 

C,H,;N,;0, from ethylic cyanacetate 
and acetone (PAsQquALlI), A., i, 273. 

(C,H,0,)3 of Legler, identification of 
with formal peroxide hydrate (NEF), 
A., i, 113. 

C,H,Br,N,0,, from action of bromine 
on urocaninic acid (SIEGFRIED), A., 


i, 713. 
C,H,N,0., from substance C,)H,,N,0, 
. hydrolysis (JoviITscHITsCH), 
, i, 93. 


C,H,N,0;, from uric acid and formalde- 
hyde (WEBER and ToLLENs), A. 
i, 300. 

(C,H 9O.)n, obtained by hydrolysis of 
strophanthidin (Frist), A.. i, 829, 
C,H,,N,0,H,0, from methylcyclo- 
hexenone and hydroxylamine hy- 
drochloride (HARRIS and JABLON- 

SKI), A., i, 402. 

CsHgN,0., from substance C,H,N,O 
and ammonia (Pasquali), A., 
i, 273. 

CsH 9N,0, from ethylic cyanacetate 
and methyl propyl ketone (Pas- 
QUALI), A., i, 273. 

CsH,,0Br,, from the action of solution 
of bromine in methylic bromide on 
trimethyldihydrohexone (VERLEy), 
A., i, 558, 

CsH,,N,0,, from potassium acetone- 


, 


dipyruvate and ~- hydroxylamine 
hydrochloride (DorsBner), A., 
i, 359. 


CgH,,N,0,, derived from isonitramino- 
butyric acid (GomBERG), A., i, 354. 

CyH,Cl0,, from 1-chloro-2-acetonaph- 
thalide (CLAUs and JAox), A., 
i, 325. 

C,H,N,0,Cl, from picric chloride and 
diazomethane (HEINKE), A., i, 413. 

C,H,,N0O,, from 3-acetoacetylpyridine 
on reduction (FERENCZY), A., 
i, 271. 

CyH,,N,0,, from ethylic cyanacetate 
and methyl butyl ketone (Pas- 
QUALI), A., i, 273. 

C,o)HgNO, and C,)H,NO, obtained by 
action of ammonia on ethylic 
benzoylpropionate (Kuezt), A., 


i, 199. 
65—2 
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Substance C,,H,,N,0,, from the aniline 


derivative of oximidoacetic acid and 
nitrous acid (JOVITSCHITSCH), A., 
i, 93. 

C, H,,N,0,, from 1 : 3 : 5-trinitro- 
benzeneand diazomethane(HEINKE), 
A., i, 413. 

Cj9H,,N;0¢, from ¢rinitrotoluene and 
diazomethane (HEINKE), A., i, 413. 

C,oH,,Br,0, and C,)H,,Br,0;, from 
camphoquinone (MANASSE and 
SAMUEL), A., i, 147. 

C,H, ,N,0,H», from nitroso-8-phenyl- 
hydroxylamine and mercury acetam- 

ide (ForsTER), T., 788; P., 1898, 


derived from  physciol 
(Hzssk), A., i, 534. 

C,,H,,NO, a nitro-lactone from can- 
nabinol, and itssalts( Woop, Spivey, 
and EASTERFIELD), P., 1898, 67. 

C,,H,,N;0,, from ¢trinitrophenylic 
acetate and diazomethane (HEINKE), 
A., i, 413. 

C,,H,,0, derived from  physciol 
(Hesse), A., i, 532. ~ 

C,,H,,;N,0, from ethylic cyanacetate 
and methyl] hexyl ketone(PasQuaLlt), 
A., i, 273. 

C,,H,gN,0,, from ethylic sodiodicyano- 
glutaconate (ERRERA), A., i, 297. 
C,,H,,NO, from hydroxycarbofencho- 

none (WALLACH), A., i, 487. 

C,9H,,0,N2, from ethylic sodiomalon- 
ate and cyanogen (TRAUBE), A., 
i, 241. 

C,,H,,;NO,S, from, ethylic a-chlor- 
acetate and o0-aminothiophenol 
(UncER and GraFr), A., i, 96. 

H,,0,N,Na., from ethylic sodioma- 

onate and cyanogen (TRAUBE), A., 
i, 241. 

C,,H,sN, from methylketol and 
methylic iodide, constitution of 
(BRUNNER), A., i, 384. 

C,.H..03, from oxidation of octylenic 

lycol isobutyrate (BRAUCHBAR and 
an, A., i, 354. 

C,3H,;N,0,;, from cannabinol and its 
salts (Woop, Spivey, and EasTErR- 
FIELD), P., 1898, 67. 

C,3HigN.0, from difurfurylidene- 
acetone and hydroxylamine (MIN- 
UNNI), A., i, 195. 

CygH»,0i9, obtained by hydrolysis of 
strophanthin (Frrst), A., i, 329. 
(C,,Hj )N)., from benzoic chloride and 
diphenyldibenzylidenehydrotetr- 

azone (MINUNNI), A., i, 192. 

C,,H,,N30., from o-aminobenzophenyl- 
h drazide and carbonylic chloride 
(Rure and RoEsLER), A., i, 573. 


Crs 


Substance C,,H;,,.N. 
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from bromacétic 
bromide and o-aminothiophenol (Un- 
GER and GRAFF), A., i, 96. 

C,,H,gN,0., from phenylhydrazino-a- 
acetophenylhydrazide and carbonylic 
chloride (Rupr, HEBERLEIN and 
RoEsiER), A., i, 572. 

C\sHjsN.0;, from  anilido-oximido- 
acetic acid and nitrous acid (Jovir- 
SCHITSOH), A., i, 93. 

C,;H9BrO,, from bromomorphenol 
methylic ether and chromic acid 
(VONGERICHTEN), A., i, 98. 

C,;HN., from the action of heat on 
the hydrazone of methylheptenone, 
and pte from the action of phenyl- 
hydrazine on 2-methy1-6-heptanone- 
8-ol (VERLEY), A., i, 557. 

C,5;H,0, from action of sulphuric 
acid on coal gas and its sulphonic 
acid (FRriTzscHE), A., i, 116. 

C,g¢H,,CIN,O, from 1-phenyl-5-pyrro- 
diazolone and phosphorus penta- 

- oe a A., i, 278. 
1644124 6» m 1-phenyl-5-pyrro- 
diazolone and phosphorus anhydride 
or oxychloride (ANDREOCCI), A., 


i, 277. 

C,gH,,0,+43H,0, from pyrogallol 
and acetaldehyde (Kauz), A., i, 258. 

C,gH,,0i, obtained by oxidation of 
p ogaliol (BERTHELOT), A., i, 645. 

C,gH,gN;ClO, from phenylhydrazine 
and butylchloral one ba, acetyl, 
benzoyl, silver, ethyl, and propyl 
derivatives (BRUNNER and ETER- 
MANN), A., i, 415. 

C,gH,,0,, from the trimethylic ether of 
aminopyrogallol and nitrous acid 
(BIGINELLI), A., i, 251. 

CigHjyN,0.H», from diazoamino- 
benzene and  mercuryacetamide 
(ForsTER), T., 793; P., 1898, 169. 

CigH»OgN.,Na, from ethylic sodio- 
malonate and cyanogen; action of 
water on, and of methylic iodide 
on (TRAUBE), A., i, 241. 

C,,H, ;Br,NO,4Ba0 + H,0, from 
a-tetrabromomorphine hydrobromide 
(Caussk), A., i, 702. 

C,,H,,N,0., from aniline and pyruvic 
acid (Srmon), A., i, 152. 

Cy7H,gN20., from dibenzylideneacet- 
one and hydroxylamine (MINUNNI), 
A., i, 195. 

Cy,Hj,NO3, from the action of sul- 
phuric acid on scopolamine (Lv- 
BOLDT), A., i, 499. 

Cy,HaN.O,, formed by action of 
nitric acid on cannabinol (Woop, 
i and EASTERFIELD), P., 1898, 
67. 


INDEX OF 


Substance, Cy,HayN 0 9 from C,H N.0,, 
from cannabinol ( oop, SPIVEY and 
EASTERFIELD), P., 1898, 67. 

C,gH,)N.8., from o-methylquinoline 
and sulphur chloride, oxidation of, 
(EDINGER), A., i, 92. 

(C,H;NS),, from sulphur chloride and 
1-methylquinoline (EDINGER), A., 
i, 206. 

C,,H,,0, from hydroxybisdiketo- 

ydrindene on reduction (GABRIEL 
and LEvPoLp), A., i, 481. 

CisH,,0,, from piperonalresaceto- 
phenone monethylic ether dibro- 
mide and alcoholic potash (EMILE- 
wicz and von KosTANEcK!), A., 
i, 370. 

CsH,,09, from gallic acid and acetal- 
dehyde (KAuz), A., i, 260. 

C,3H,,N,0., and its acetyl and poly- 
acetyl derivatives (Monr), A., i, 27. 

C,,H,,Br,0,, from dibromo-p-acetoxy- 
y-cumylic bromide (AUWERS and 
SHELDON), A., i, 647. 

C,3H,gN,0, from 1-phenyl-3-methyl- 
pyrrodiazolone (ANDREOccI), A., 


1, 277. 

(C,sH.,NO,?), formed by reduction of 
protopine (macleyine) (HopFcART- 
NER), A., i, 60 

Cj9H,0j9, the colouring matter of red 
grapes; its anhydride and deriva- 
tives (SosTEGNI), A., i, 331. 

C,,H,,NO;, from ethylic acetoacetate 
and benzylideneaniline (ScuiFF), A., 
i, 238. 

Ci9HaN,0,, from p-toluidine and 
pyruvic acid (Simon), A., i, 152. 
CiyHa2N,0,, from o-toluidine and 
pyruvic acid (Simon), A., i, 152. 
C.9H},0,, obtained from benzoylpro- 
pionic acid, and an _ isomeride 

(Kueet), A., i, 198. 

CH, ,03, obtained from 8-benzoylpro- 
pionic acid (KUGEL), A., i, 198. 

Co9Ho90,;, obtained by oxidation of 
pyrogallol (BERTHELOT), A., i, 645. 

CopH 014, obtained by oxidation of 
pyrogallol (BERTHELOT), A., i, 645. 

CopH.0, m.-p. 68°, obtained by benzo- 
ylating the compound C,H 4,0; 
(Fest), A., i, 329. 

CopH.,0,Cl, obtained from diacetyl- 
chlorhydroethylcedriret (LIEBER- 
MANN and Cysutsk1), A., i, 379. 

C.,HesN,0,, a derivative of canna- 
binol ; its salts (Woop, Spivey, 
and EASTERFIELD), P., 1898, 104. 

C.,H492,, formed by hydrolysis of 
acetyl-cannabinol and its nitro- 
derivative (Woop, Spivey, and 
EASTERFIELD), P., 1898, 104, 
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Substance, C., H.,N,0,, from the action of 


m-xylidene on pyruvic acid (Stmon), 
A., 1, 152. 

Cy.HBr,0,, obtained by heating di- 
bromo-p-acetoxy-y-cumylic bromide 
with sodium ethoxide (AUWERS 
and SHELpon), A., i, 647. 

Ca.H.,NO,, from the action of 
benzaldehyde on tropinone; and 
derivatives of (WILLSTATTER), A., 
i, 164, 

C.,H,,N,Clyy, obtained by action of 
nitrogen chloride on dimethylaniline 
(HENTSCHEL), A., i, 130. 

Co,Hy0;+14H,0, obtained by hydro- 
lysis of strophanthidin (Fetst), A., 
i, 329. 

CogH,,0,, from resorcinol and benzylic 
chloride ; and tetracetyl derivatives 
of (PAWLEwsK]), A,, i, 322. 

Cy,HogN,0,, formed by condensation of 
diazotised aniline and santonic acid 
(WEDEKIND), A., i, 596. 

C.,H,,Os, from benzaldehyde and 
gallic acid (Kaun), A., i, 260. 

CeglIo9N,03, from benzoic chloride and 
diphenyldibenzylidenehydrotetraz- 
one (Minunnt), A., i, 192. 

CygsH,gN70,Cl, from phenylhydrazine 
and chloral hydrate ; acetyl, benzoyl, 
silver, ethy), and propyl derivatives 
(BRUNNER and ErerRMANN), A., 
i, 414. 

CogHggN,0,Br, from phenylhydrazine 
and bromal hydrate ; acetyl, benzoyl, 
silver, ethyl, and propyl derivatives 
(BRUNNER and EIERMANN),A.,i,415. 

Cy;HggN,0,, from action of phenyl- 
hydrazine on -tropinone dioxime 
hydrochloride (WILLSTATTER), A., 
i, 162. 

Cog H48,0,N ,, obtained from p-toluene- 
sulphinic acid, of phenylmethylhy- 
drazide (HAusste), A., i, 141. 

CogHggN 90s, from action of 
hydrazine on_ tropinone 
(WILLSTATTER), A., i, 162. 

C3.Hay)N,0 (Wirt and DEDICHEN), A., 
i, 144. 

Cs.Ha,N,0,, from anilineazo-a-naph- 
thol, acetyl derivative (Witt and 
DepIcHEN), A., i, 144. 

C,,H,,N,0,.CL, from bromotoluene- 
azosalicylic acid and a-naphthyl- 
amine hydrochloride (HEWITT and 
STEVENSON), A., i, 593. 

Cy,HgN,O,, from the action of 
sulphuric acid on _ scopolamine 
(LusotpT), A., i, 499. 

CypHg3Br,,0,, obtained by action of 
bromine on strophanthidin (Fist), 
A., i, 329, 


henyl- 
ioxime 
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Substance, CygHgsNy; from a-phenyl- 
benzylhydrazine and carbamide 
(Minvunn}), A., i, 191. 

Cy9H,,Br;0,, obtained by action of 
bromine on strophanthidin (FE1sT), 
A., i, 829. 

CyH,,N,0,, from action of benzoic 
chloride on diphenyldibenzylidene- 
hydrotetrazone (MINUNNI), A., 
i, 192. 

Succinanilide, action of acetic anhydride 
on (PECHMANN and ScumirTz), A., 
i, 320. 

Succinic acid, obtained from the wood 
of Goupia tomentosa (DuUNSTAN and 
Henry), T., 226; P., 1898, 
44, 

transference ratios of (BEIN), A., 
ii, 554. 

electrolytic dissociation of (SMITH), 
A., ii, 285. 

action of silent electric discharge on, 
in presence of nitrogen (BER- 
THELOT), A., i, 558 

effect of temperature on the acidity of 
(DEGENER), A., i, 404. 

Succinic acid, potassium salt, compounds 
of with the succinates of copper, 
nickel, zinc, lead, calcium, man- 
ganese and magnesium (REY- 
NOLDs), T., 701; P., 1898, 
167. 

electrolysis of solutions of (PETER- 
SEN), A., i, 353. 

sodium salt, action of acetic anhydride 
on (Firtie), A., i, 12. 

rates of formation of normal and acid 
alkylic salts of (BLAIsE), A., 
i, 561. 

ethylic salt, velocity of hydrolysis of 
(KNOBLAUCH), A., ii, 424 ; (HJELT), 
A., ii, 566. 

Succinic acid, estimation of, in presence 
of tartaric and lactic acids (BorDAs, 
JOULIN and DE Raczkowsk!), A., 
ii, 545. 

estimation of, in wines (MULLER), A., 
ii, 57. 

Succinic acid, d-chloro-, or d-bromo-, 
conversion of, into J-malic acid 
(WALDEN Lurz), A., 
i, 127, 

l-bromo-, or Z-chloro-, action of silver 
oxide and of methyl alcoholic 
ammonia on (WALDEN and LvTz), 
A., i, 127. 

dibromo-, alkali salts of, decomposi- 

tion of, on heating (LossEn), A., 
i, 356 

normal salts, decomposition of, with 
water (LossEN and REIscu), A., 
i, 357, ; 


and 
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Succinic acid, chlorobromo-, fumaroid 
form of, and ethylic salt ; action 
of phosphoric anhydride, of water 
cot of alcoholic potashon (WAL- 
DEN), A., i, 176. 

maleoid form of, ethylic salt and 
anhydride of (WALDEN), A., 
i, 177. 
cyano-, ethylic salt, action of ethylic 
a-bromisobutyrate and soditun 
ethoxide on (BARTHE), A., 
i, 407. 
action of trimethylenic bromide 
and sodium  ethoxide on 
(BARTHE), A., i, 406. 
halogen derivatives, optically active, 
action of silver carbonate on 
(WALDEN), A., i, 178. 

Succinic acid, the half aldehyde of 
(B-aldehydopropionic acid), from acetal- 
malonic acid (PERKIN and SPRANK- 
LING), P., 1898, 112. 

iso-Succinic acid (methylmalonic acid, 

ethane-aa-dicarboxylic acid), electro- 
lytic dissociation of (SmITH), A., 
ii, 285. 

alkali salts, electrolysis of (PETERSEN), 
A., i, 353. 

ethylic salt, action of ethylic a-bromo- 
butyrate on the sodium derivative 
of (AUWERS and FRITZWEILER), A., 
i, 126. 

iso-Succinic acid, af-dibromo-, ethylic 

salt (PERKIN and HaworrTs), 
T., 342; P., 1898, 45. 

chlorobromo-, fumaroid and maleoid 
forms of (WALDEN), A., i, 176. 

ee derivatives of, synopsis of the 
behaviour of (WALDEN), A., i, 177. 

Succinonitrile (ethylenic cyanide), equi- 

librium in systems containing water, 
alcohol, and (SCHREINEMAKEBRS), 
A., ii, 564. 

water, and benzoic acid, equilibrium 
between (SCHREINEMAKERS), A., 
ii, 424. 

Succinophenylamic acid, and its chloro- 
derivative, methylic salts of (HoocE- 
WERFF and VAN Dorp), A., i, 589. 

Sucrose (saccharose, cane-sugar), presence 

of, in oak wood and bark (MrErTz- 
GER), A., ii, 88. 

freezing points of solutions of 
(Raovtt), A., ii, 470; (Ponsor), 
A., ii, 555. 

heat of solution and dilution of 
(STACKELBERG), A., ii, 498. 

boiling point of solutions of, in 
aqueous alcohol (STEUBER), A., 
ii, 207. 

vapour pressures of dilute solutions of 
DIETERICI), A., ii, 207, 
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Sucrose (saccharose, cane-sugar), inver- 
sion of, by water and amido- 
acids (RAYMAN and §uic), A., 
i, 348. 

velocity of inversion of, by acids 
(CoHEN), A., ii, 370. 

partial hydrolysis of, by 
(WrosiEwsk)), A., i, 714. 

action of hydrogen bromide and hy- 
drogen chloride on, in presence of 
ong (FENTON and GosTLrn@), T., 
action of hydrogen peroxide on, in 
— of ferrous sulphate (Cross, 
EVAN, and Smirn), T., 465, 471; 

P., 1899, 116. 

action of sulphurous and hyposulphur- 
ous acids on pure and impure solu- 
tions of (BEAUDET), A., i, 618. 

oxidation of, with potassium perman- 
ganate (FEILITZEN and TOLLENS), 
A., i, 118 

rate of reduction of ferric alum by 
(Lone), A., ii, 329. 

inversion of, by peas germinating in a 
vacuum (GODLEWsKI and PoLZzEN- 
1usz), A., ii, 400. 

activity of yeast-extract with (Bucu- 
NER), A., ii, 396. 

inversion of, in the stomach (FERRIS 
and Lusk), A., ii, 238. 

fate of, in the organism after subcu- 
taneous. injection (Voir), A., 
ii, 344. 

octonitrate (WiLL and LENzE), A., 
i, 228. 

Beet sugar, occurrence of lithium, 
manganese, and titanium in the 
residue from (VON LIPPMANN), A., 
ii, 180. 

estimation of traces of lead in (Kass- 
NER), A., ii, 459. 

American, detection of raffinose in 
(Stonw and Barrp), A., ii, 249. 

Sucrose, detection and estimation of :— 

detection of (Papasoaui), A., 
ii, 651 

detection of, by cobalt solution (PApA- 
soGLi), A., li, 194. 

estimation of traces of lead in (KoLt- 
REPP), A., ii, 459 

estimation of raffinose in presence of 
(HERLEs), A., ii, 253. 

estimation of, in chocolate (RocquEs), 
A., ii, 195. 

estimation of, in cocoa (DE KoNINGH), 
A., ii, 314. 

estimation of, in wine (BORNTRAGER), 
A., ii, 264. 

Sugar, non-fermentable,* obtained from 

saporubrin (voN ScHuiz), A., 

i, 204. 


alkalis 
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Sugar, transformation of, into starch in 

resting potatoes (BERSCH), A., ii, 41. 

synthetical, from glycollic anhydride, 
action of hydrogen bromide and 
hydrogen chloride on, in presence 
of ether (FENTON and GosTLING), 
T., 557. 

obtained by hydrolysis of myrticolorin 
and its osazone (SmirH), T., 700; 
P., 1898, 167. 

production of, from albumin in the 
organism (BLUMENTHAL), A., ii, 239, 

formation of, from fat by the liver 
(Weiss), A., ii, 348. 

production of, from proteids (BLUMEN- 
THAL), A., ii, 239. 

mode of production of, in the liver after 
death (Pavy), A., ii, 239. 

réle of, in metabolism (ZuntTz), A., 
ii, 238. 

physiological value of (CHAUYVEAU), 
A., ii, 528. 

estimation of (BORNTRAGER), A., 
ii, 356. 

estimation of, in wines (PINETTE), A., 
ii, 194. 

Sugar-beet seed, constituents of, and of 
its ash (NESTLER and STOKLASA), A., 
ii, 401. 

Sugar-cane. See Agricultural Chemistry. 

Sugar, invert-, estimation of, by Peska’s 
method (ANDRLIK), A., ii, 355. 

Sugar-liquors, estimation of lime in, 
volumetrically (Frapiss), A., ii, 190. 

Sugars, fate of, in the organism after 

subcutaneous injection (Voit), A., 
ii, 344. 

activity of yeast extract and of living 
yeast cells on various, compared 
(BucHNER), A., ii, 396. 

estimation of, gravimetrically, by 
Fehling-Allihn’s process (AMBUHL), 
A., ii, 98. 

Sugars. See also :— 

Arabinose. 

Cane-sugar (sucrose). 

Caroubinose. 

Cyclose. 

Dextrose. 

Dulcitol and iso-Dulcitol. 

Erythritol. 

d-Fructose (Jevulose). 

Galactoses. 

Galtose. 

Gentianose. 

Glucoheptose. 

Glucose (dextrose). 

Glutose. 

Lactose. 

Levulose. 

Lyxose. 

Maltose and iso-Maltose, 


Sugars. See also :— 
annitol. 
d-Mannose. 
Melibiose. 
Methylpentose. 
Milk-sugar (lactose). 
Pentoses., 
Raffinose (melitose). 
Rhamnitol. 
Rhamnose. 
Saccharose (sucrose). 
Sorbinose. 
Sorbitol. 
Sorbose. 
Sucrose, 
Tagatose and y-Tagatose. 
Talose. 
Trehalose. 
Xylitol. 
Xylose. 
Suint of wool, volatile fatty acids and 
fermentation products of (BUISINE), 
Ai; h, 178. 
preparation of acetone oil and methyl 
ethyl ketone from (BvuIsINs), A., 
i, 352. 
Sulphinic'chlorides, double salts of, with 
mercuric chloride (StrRémMHOLM), A., 
i, 624. 
m-Sulphobenzeneazo-m-benzoic acid 
and its y-amino- derivative (Lés), A., 
i, 655. 
3-p-Sulphobenzeneazo-2-hydroxynaph- 
thaquinone sodium derivative (KEHR- 
MANN and GOLDENBERG), A., i, 34. 
Sulphobenzide (List and Srern), A., 
i, 585 
o-Sulphobenzoic acid, its salts and anhy- 
dride (SoHon), A., i, 428 
o-Sulphobenzoic chlorides and anilides, 
isomeric (List and Stern), A., i, 584. 


Sulphocamphophenol, conversion of, into 


dinitro-o-cresol (CAZENEUVE), A., 
i, 148. 

Sulphocamphylic acid, salts, chloride, 
bromide, and constitution of (PER- 
KIN), T., 820; P., 1895, 23; 1897, 
200 ; 1898, 169. 

p-Sulphonaphthaleneazohydroxynaph- 
thaquinone sodium derivative (Krur- 
MANN and GOLDENBERG), A., i, 34. 

Sulphones. See: 

Benzenediazosulphone, 

Benzenesulphonhydroxamic acid. 

p-Benzoyldiphenylsulphone. 

Cresolsulphonphthalein. 

wy-Cumeneantidiazosulphone. 

Diphenyldiallyldisulphoneoxydisul- 
hide. 

Diy -tolylsul phonephenylhydrazine. 

- Methoxysulphonefluorescein. 

Naphthyially sulphone sulphide, 
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Sulphones. See :— 

aphthyldiamylallyltrisulphone. 
Orcinolsulphonphthalein. 
Phenolsulphonphthalein and Phenol- 

sulphonphthalin. 
Phenylallyldiamyltrisulphone, 
Phenylallyldisulphone. 
p-Phenylsulphonebenzoic acid. 
Pyrogallolsulphonphthalein. 
Quinolsulphonphthalein. 
Resorcinolsulphonphthalein. 
Toluenesulphonic acid ethylsulphone. 
Tolylallyldisulphone. 
p-Tolylallylsulphonesulphide. 
Tolyldiamylallyttiealp one. 
p-Tolyldiphenylallyltrisulphone. 
p-Tolylphenylazosulphone. 

Sulpho ein. See Pyrogallolsulphon- 
phthalein. 

Sulphonic acid from action of sul- 
phuric acid on coal gas (FRITZSCHE), 
A., i, 115. 

Sulphonic acids, general behaviour of 
(KoHLER), A., i, 68. 

Sulphur, molecular weight of, in the 
liquid state, and heat of evapora- 
tion of (TRAUBE), A., ii, 469. 

dielectric constant of, at - 185° when 
mixed with ice, or in solution in 
carbon bisulphide (Dewar and 
FLEMING), A., ii, 279. 
volatility of (PorTER), P., 1898, 65. 
solution of, in methylenic di-iodide 
(MapAy), P., 1898, 101. 
action of anhydrous nitric acid on 
(VELEY and MAntey), A., ii, 277. 
action of sodium on (LookE and 
AUSTELL), A., ii, 575 
Sulphur monochloride, reaction of silicon 
tetrachloride and (HAROLD), A., 
ii, 509. 
action of, on minerals (SmiTH), A., 
ii, 571. 
hydride. See Hydrogen sulphide, 
Sulphides, estimation of, in presence of 
sulphites, sulphates, and thiosul- 
phates (RicHARDSON and AyK- 
RoyD), A., ii, 91. 

Sulphur dioxide (sulphurous anhy- 
dride) conductivity of, after expo- 
sure to Réntgen rays (RUTHERFORD), j 
A., ii, 118. 

volumes of mixtures of, with carbonic 
anhydride (Lepvoc), A., ii, 326, > 
mixed hydrates of, with other gases 
(DE Fororanp and Svuuuy), A., 
i, 396. 
reduction of, to hydrogen sulphide 
(DonatTn), A., ii, 159. 
Sulphur ¢rioxide (sulphuric anhydride) 
Sn of (ROSENLECHER), A., 
> . 
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Sulphur acids, action of potassium per- 
—— and of sodium peroxide 
on the (Loner and Bonavia), A., 
ii, 570. 

Sulphurous acid, effect of temperature 
on the acidity of (DeGENER), A., 
i, 404. 
sodium ethylic salt, decomposition 
of; action of ethylic iodide on 
(RosENHEIM and. LIEBKNECHT), 
A., i, 290. 
Sulphurous acid, detection and estima- 
tion of :— 
detection of (Jervis), A., ii, 404. 
estimation of, in presence of sul- 
hides, sulphates, thiosulphates 
RICHARDSON and AYKROYD), A., 
ii, 91. 
separation of dithionic acid from 
(Lona! and Bonavia), A., ii, 637, 
separation of thiosulphuric acid 
from (AUTENRIETH and WIN- 
pavs), A., ii, 452. 
Sulphuric acid, source of, in bone ash 
(BIELFELD), A., ii, 529. 
conductivity of (KoHLRAUSCH, 
HouBorN, and DIEssELHORST), 
A., ii, 367. 
transference ratios of (BEIN), A., 
ii, 553. 
polarisation in the electrolysis of 
(JAHN), A., ii, 497. 
vapour pressures of dilute aqueous 
solutions of (Drererict), A., 
ii, 207; (RicHaArps), A., ii, 471. 
dilute,; relative pressures of sul- 
phuric acid and water in the 
vapour of (DoLEZALEK), A. ,ii, 422. 
action of copper on (BASKERVILLE), 
A., ii, 22. 
action of hydrogen on (BERTHELOT), 
A., ii, 160. 
action of, on mercury (BERTHELOT), 
A., ii, 164. 
equilibrium between ethylic alcohol 
and (ZAITSCHER), A., ii, 19. 
Sulphates, metallic, influence of, 
on germinating seeds (VANDE- 
VELDE), A., ii, 302. 
Sulphuric acid, estimation of :— 
estimation of (MARBOUTIN), 
ii, 254. 
estimation of combined, volumet- 
rically (TELLE), A., ii, 451; 
(Rvoss), A., ii, 644. 
estimation of, in presence of sul- 
phides, sulphites, thiosulphates 
(RICHARDSON and AYKRoyD), A., 
ii, 91. 
arsenical, estimation of phos horic 
acid in (Loczs and MUuuz), A., 
ii, 48. 


A., 
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Sulphur acids. 

Sulphuric acid, estimation of :— 

estimation of, in water simul- 
taneously with calcium (Rory), 
A., ii, 452. 

fuming, valuation of (RosEN- 
LECHER), A., ii, 404. 

Persulphates (MARSHALL), A., ii, 570. 
Thiosulphuric acid, behaviour of, in 

presence of sulphurous acid 
(AARLAND), A., ii, 216. 

salts of, action of arsenites, anti- 
monites and stannites on (WEIN- 
LAND and GuTMANN), A., ii, 570. 

titration of, with iodic acid 
(WALKER), A., ii, 139. 

estimation of, in presence of sul- 
phides, sulphites and sulphates 
(RICHARDSON and AYKROYD) A., 
ii, 91. 

separation of sulphurous acid from 
(AUTENRIETH and WINDAUS), 
A., ii, 452. 

Sulphur, estimation of :— 

estimation of, in coal gas (Loner), A., 
ii, 535. 

estimation of, in presence of iodine, 
when combined (Loner and Bon- 
Avis), A., ii, 637. 

estimation of, in iron (HERTING), A., 
ii, 90; (ScHULTE), A., ii, 45, 350; 
(CAMPREDON), A., ii, 350 ; (Lucas), 
A., ii, 482, 483. 

estimation of, in steel (Lucas), A., 
ii, 482. 

estimation of, in iron, steel and cast 
iron, colorimetrically (Lucas), A., 
ii, 483. 

estimation of, in pyrites (GLASER), 
A., ii, 90. 

Sumach, action of Hiibl’s reagent on 
(BoETTINGER), A., i, 199. 

Sicilian (Rhus coriaria), the adultera- 
tion of, and detection of (PERKIN and 
Woop), T., 374; P., 1898, 104. 

Venetian, presence of myricetin in, 
and tanning properties of (PERKIN), 
T., 1017; BE 1898, 183. 

Sundtite, identity of, with andorite 

(Prior and SpENcER), A., ii, 120. 


Sunflower seeds. See Agricultural 
Chemistry. 
Superphosphates. See Agricultural 
Chemistry. 
Suprarenal capsules, catechol-like 
substance in the (von Firrn), A., 
ii, 85. 
comparative physiology of the 
(Vincent), A., ii, 343; (Moore 


and VincENT), A., ii, 394. 
physiological action of extracts of 
(VinoEnrT), A., ii, 176, 
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Surface tension cf dilute aqueous 
solutions (DorsEy), A., ii, 17. 
of liquid fluorine (Moissan and 
Dewar), P., 1897, 181. 
Sylvan. See 2-Methylfurfuran. 
Syntagmatite, from Piedmont (Horn), 
A., ii, 235. 
Syringic acid, preparation of (GADAMER), 
A., i, 197. 
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Tachyhydrite, substances isomorphous 
with (ScHuLTEN), A., ii, 512. 

Tenite, from the Beaconsfield meteorite 
(CoHEN), A., ii, 171. 

Taka-diastase, purification, composition, 
and proteid nature of (WROBLEWSK1), 
A., i, 506. 

Talcose, schist from Valais (PUNNEY), 
A., ii, 235. 

Tallow, detection of, in lard (BALLO), A., 
ii, 359. 

d-Talose, from galactose, naphthylhy- 
drazone of (DE Bruyn and VAN EKEN- 
STEIN), A., i, 226, 

Tamaris africana (“‘bruca”), the col- 
ouring matter of, and presence of gallo- 
and ellagi-tannic acids in (PERKIN and 
Woop), T., 380; P., 1898, 105. 

Tamaris gallica, the colouring principle 
of, percentage of tannin in the leaves 
of, and its nature (PERKIN and Woop), 
T., 380; P., 1898, 105. 

aiimsoctegendionsbanytio acid, from 
sabinol (Fromm), A., i, 675. 

Tannic acid, reaction of, with Hiibl’s 
reagent (BOETTINGER), A., i, 30, 199. 

Tannin, condensation of, with piperidine 

(ROsENHEIM and ScHIDROWITZ), T., 
144 ; P., 1897, 234. 

optical activity of (WALDEN), A., 
i, 199 

behaviour of, in the organism (Har- 
NACK), A., ii, 85. 

amount of, in leaves of Rhus cotinus 
and R. rhodanthema (PERKIN), T., 
1017, 1018; P., 1898, 183. 

nature of the free, in kola (KNox and 
Prescott), A., i, 278. 

in oak (wood and bark), composition 
of, and decomposition products 
(Mzurzcer), A., ii, 88. 

guarana, the preparation and compo- 
sition of (Kirmssg), A., i, 535. 

detection of, by formaldehyde (ENDE- 
MANN), A., ii, 147. 

estimation of (MAscHxKe), A., ii, 318. 

estimation of, by hide powder (Yocum), 
A., ii, 360. 

Tannins, from Hamamelis bark (GRUTT- 
NER), A., i, 598. 
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Tannins, &c. See also :— 
Gallotannic acid. 
Glucosidetannin. 
Hamawelitannin. 
Tantalite from Maine (WARREN), A., 
ii, 608. 
from Tammela, Finland (BROGGER), 
A., ii, 388. 
Tantalum oxide, action of sulphur mono- 
chloride on (SmiTH), A., ii, 572. 
Tantalic acid and various tantalates, 
crystalline (HotmQuisr), A., ii, 388. 
Tapiolite from Finland (BréccEr), A., 
ii, 388. 
from Maine (WARREN), A., ii, 608. 
d-Tartari¢ acid, presence of, in ozk wood 
and bark (METzcER), A., ii, 88. 
allotropic forms of (NicoL), A., ii, 369. 
rotatory power of solutions cf, and of 
its sodium salt (PRIBRAM and. 
GiicKsMANN), A., ii, 494. 
electrolytic dissociation of (SMITH), 
A., ii, 285. 
action of silent electric discharge on, 
in presence of nitrogen (BERTHE- 
tot), A., i, 559. 
effect of temperature on the acidity of 
(DEGENER), A., i, 404. 
action of dilute and concentrated 
alkalis on (BoESEKEN), A., i, 561. 
growth of a citric-acid forming mould 
in, and on lemons (WEHMER), A., 
ii, 398. 

Tartaric acid, salts of, a new bacillus 

that ferments . (GRIMBERT. and 
FicguEt), A., ii, 443. 
llium salt and its double salts 
ENHEIM and WAGE), A., ii, 72. 

rubidium salt, rotatory power and 
density of solutions of (P&1BRAM 
and GLicksMANN), A., ii, 321. 

potassium salt, rotatory power of solu- 
tions of (PkrsraM and. GuricKs- 
MANN), A., ii, 494. 

sodium ammonium salts, separation 
of the levo- and dextro- (KIPPING 
and Pops), P., 1898, 113. 

methylic and ethylic salts, rotatory 
powers of (RopGER and Brame), T., 
301 ; P., 1898, 76. 

Tartaric acid, estimation of (BRIAND), 

A., ii, 465. 

estimation of, in presence of citric acid 

(BoRNTRAGER), A., ii, 652. 

i-Tartaric acid (mesotartaric acid), for 

mation of, from d-tartaric acid and 

also from racemic acid (BOESEKEN), 

A., i, 561. 

Racemic acid, formation of, from ¢-tar- 
taric acid and also from meso- 
tartaric acid (BoESEKEN), A., 
i, 561. 


be 
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Tartaric acid. 

Racemic acid, rubidium salt, racemic 
decomposition of (vAN’tT Horr 
and Mier), A., i, 632. 

the strychnine compound of (LADEN- 
BURG and Doctor), A., i, 707. 

Tartaric acids, d- and /-, affinity of, for 
cinchonine and nicotine (MARCK- 
WALD and CuHwoL.tgs), A., ii, 371. 

rubidium salts of (vAN’r Horr and 
MULLER), A., i, 633. 
d-,l- and i-,fate of the stereoisomeric,in 
the living body (Brion), A., ii, 618. 
d-, i- and r-, reciprocal transfor- 
mation of (HoLLEMAN), A., i, 515. 

Tartars, crude, analysisof (GOLDENBERG, 

GEROMONT and Co.), A., ii, 465, 545. 

Tartrazines, constitution of (GNEHM and 

BenpaA), A., i, 209. 

Tartronic acid, preparation of, from di- 

hydroxytartaric acid (FENTON), T., 
73; P., 1897, 224. 

conductivity of solutions of (SKINNER), 
T., 489; P., 1898, 121. 
Taylorite from Wyoming (KNIGHT), A., 
ii, 610. 
Tea, estimation of caffeine in (SPENCER), 
A., ii, 60; (GANE), A., ii, 100; 
(KELLER), A., ii, 269. 
See Agricultural Chemistry. 
Tellurium in volcanic products of the 
Lipari Isles (Cossa), A., ii, 478. 
atomic weight of (METZNER), A., 
ii, 572. 

Telluride of bismuth from New South 
Wales (MincAyE and Carp), A., 
ii, 385. 

Tellurides of gold (CHESTER); A., 

li, 603. 
from Oalifornia 
ii, 611. 
from Western Australia (PirrT- 
MAN), A., ii, 385. 
from South Dakota (Smirn), A., 
ii, 385. 
Tellurous acid, formation of (Rust), 
A., i, 137. 
Tellurium, ~estimation of, by iodine 
(Morris and Fay), A., ii, 404. 
separation of selenium from (KELLER), 
A., ii, 638. 

Telluroacetophenone, dichloro- (Rust), 
A., i, 187. 

Telluroanisoilandits dibromo-, dichloro- 
and diiodo-derivatives (Rust), A., 
i, 137. 

Telluro-p-anisyl methyl ketone, di- 
chloro- (Rust), A., i, 187. 

Tellurophenetoil, dibromo- and dichloro- 
(Rust), A., i, 137. 

<< mms dichloro- (Rust), A., 

i, 137. 


(TURNER), A., 
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Telluro-p-tolyl methyl ketone, dichloro- 
(Rust), A., i, 137. 

Temperature. See Thermochemistry. 

Tenebrio molitor, digestion in the larva 
of (BIEDERMANN), A., ii, 614. 

Terebenthene hydrochloride, action of 
sodium on (Erarp and MgKER), A., 
i, 4438. 

l-Terebenthene, behaviour of, towards 
sulphuric acid (BovcHARDAT and 
LaFont), A., i, 442. 

Terpenes, conversion of, into the corre- 
sponding derivatives of benzene (VON 
BAEYER and VILLIGER), A., i, 442. 

Terephthalaldehyde, tetracety] deriva- 
tive of (THIELE), A., i, 469. 

Terpineol, action of hydrogen bromide 
on, in presence of ether (FENTON and 
GosTLine), T., 558. 

Terra japonica, action of Hiibl’s reagent 
on (BoETTINGER), A., i, 199. 

Tetracetoquinol-2 : 5-diamide 
MANN and Betscn), A., i, 17. 

Tetracetoresorcinoldiamide (KEHRMANN 
and Berscu), A., i, 17. 

Tetracetoxyazobenzene (HEILPERN), A., 
i, 250. 

Tetracetoxyxanthenedicarboxylic acid 
(M6HLAU and Kant), A., i, 262. 

Tetracetyldihydroxybenzyldihydrotetr- 
azine (PINNER and CoLMAN), A., 
i, 95. 

Tetracetylnorguaiaretic acid, formation 
and properties of (HERzIG and 
ScuiFF), A., i, 327. 

Tetracetylsalicin, chloro-, bromo-, and 
iodo- (VissER), A., i, 203. 

Tetracetyltetrabromomorin 
ether (HERzIG), A., i, 328. 

Tetralkylammonium bismuth iodides 
(Prescott), A., i, 620. 

Tetrallylammonium alum (ORLOFF), A., 
i, 231. 

Tetra‘soamyldiaminoquinone, dichloro- 
(JACKSON and TOoRREY), A., 
i, 468. 

Tetraisoamyldiamino-oxyquinone,  di- 
chloro-, di-tso-amylamine salt of 
(JAcKsoN and TorREY), A., i, 468. 

Tetraspartic acid and Tetraspartide 
(ScuiFF), A., i, 68. 

Tetradymite from ay (MUTHMANN 
and ScurépeEr), A., li, 78. 

Tetrethylammonium chloride, expansion 

during the dissolution of, in water 
(ScuirF and Monsaccui), A., 
ii, 110. 

hydroxide, dielectric constant of, at 
— 185° (DEwaR and FLEMING), A., 
ii, 279. 

mercuricyanide A., 
i, 625, 


(KEnn- 


ethylic 


(STROMHOLM), 
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Tetrethylbenzene, diamino-, and _ its 
compound with ferric chloride 
(JANNASCH and BARTELS), A., 
i, 565. 

Tetrethyldiaminobenzhydrol (KLAGES 


and ALLENDORFF), A., i, 434. 

Tetrethyldiaminodi-m-hydroxyglyoxime 
N-phenylic ether (von PE&CHMANN 

and Scumitz), A., i, 309. 

Tetrethyl-p-diamino-m-dihydroxytri- 
ne ponent 2 : 5-dichloro-, and its 

euco-compound(GNEHM and ScHULE), 
A., i, 313. 

Tetrethyldiaminoglyoxime N-phenylic 
ether (von PECHMANN and ScuMitz), 
A., i, 309. 

Tetrahedrite, action of sulphur mono- 
chloride on (SmiTH), A., ii, 571. 

Tetrahydrobenzene. See cyclo-Hexene. 

Tetrahydroeucarvone, oxime, and semi- 
carbazone (VON BAEYER and VIL- 
LIGER), A., i, 675. 

Tetrahydrofurandibenzoic acid, and its 
salts (GABRIEL and EscHENBACH), A., 
i, 671. 

Tetrahydronaphtholdisazobenzene 
(JACOBSON and ‘TtRNBULL), 
i, 442. 

ar-Tetrahydronaphthylic ethylic ether, 
p amino- (JACOBSON and TURNBULL), 
A., i, 441. 

d-Tetrahydropapaverine, d-a-bromo- 
camphorsulphonate (Pore and 
PEACHEY), T., 898; P., 1898, 123. 

l-Tetrahydropapaverine, d-a-bromocam- 
phorsulphonate, and d-a-chlorocam- 
ae (PorE and PEACHEY), 

-» 897; P., 1898, 123. 
Tetrahydropapaverine, racemic, non- 
resolution of, by tartaric acid (PorE 
and PracHEy), T., 902. 
resolution of, into optically active 
components (PoPpE and PEACHEY), 
T., 893; P., 1898, 122. 

Tetrahydrophthalic acid. See cyclo- 
Hexene-1 : 2-dicarboxylic acid. 

Tetrahydropyridine, derivatives of 
(Lipp), A., i, 379. 

Tetrahydroquinoline, heat of formation 

of (DELEPINE), A., ii, 501. 
‘action of formaldehyde on (GoLD- 
SCHMIDT), A., i, 450. 
action of hydrogen peroxide on (Maas 
and WOLFFENSTEIN), A., i, 44. 
nitrosc-, electrolysis of (WIDERA), 
A., i, 686. 

Tetrahydroisoquinoline, action of hydro- 
gen peroxide on (Maas and WoLFFEN- 
STEIN), A., i,.44. 

Tetrahydro7soquinolinesul phonic 
(Maas and WOLFFENSTEIN), 


A., 


acid 
A., 


i, 44. 
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Tetrah: uinolinemethylphospho- 
preg ‘odd. ciedin.” td Piatino- 
chloride (MICHAELIs and GROSSHEIM), 
A., i, 417. 

Tetrahydroquinoline-N-phosphine, and 
its oxide and sulphide (MICHAELIS 
and GrossHEIM), A., i, 417. 

Tetrahydrostrychnine, its acetyl], hydro- 
chloride, dzhydriodide, methiodide, 
and nitrosamine derivatives (TAFEL), 
A., i, 704. 

Tetrahydroterephthalic acid. See cyclo- 
Hexene-1:4-dicarboxylic acid. 

Tetrahydroxyazobenzene, and its acetyl 
derivative (HEILPERN), A., i, 249. 

2:4:3': 4’-Tetrahydroxybenzophenone 
(NoELTING and MEYER), A., i, 148. 

Tetrahydroxyxanthendicarboxylic acid, 
and its tetracetyl derivative (Méx- 
LAU and Kant), A., i, 262. 

Tetramethylammonium bismuth iodide 
(PreEscott), A., i, 620. 

Tetramethylas ine, action of 
barium ydroxide on (KORNER and 
MeEnozz1), A., i, 240. 

Tetramethylbenzidene, fixing of, on 

cotton (Vienon), A., i, 136. 
dimethiodide (VicNnon), A., i, 136. 

Tetramethyldiaminobenzenesulphani- 
lide (PINNow and WEGNER), A., 
i, 185. 

Tetramethyldiaminobenzhydrol, com- 

und of, with benzenesulphinic acid 
Pirmecsine’, A., i, 141. 

Tetremethyldiaminobenzidine methio- 
dide (NoELTING and FourRNEAUX), 
A., i, 189. 

Tetramethyldiaminobenzophenone hy- 

drochioride chloriodide (SAMTLE- 
BEN), A., i, 472. 

dinitro-, dibromo-, and the colouring 
matters obtained by their action on 
dimethylaniline and _phenol-a- 
naphthylamine (Grimavx), A., 
i, 581. 

Tetramethyldiaminobenzophenonesul- 
phinic acid (HinsBERG), A., i, 141. 

as-Tetramethyldiamino-carbanilide, 
and -thiocarbanilide (PINNow and 
WEGNER), A., i, 184. 

Tetramethyldiaminodiphenyltetrameth- 
yldiaminodianthranol (HALLER and 
Guyor), A., i, 483. 

Tetramethyldiaminoglyoxaldianil (von 


PECHMANN aud ScumiTz), A., 
i, 309. 
Tetramethyldiaminoglyoxime N- 


phenylic ether (VoN PECHMANN and 

ScHMITz), A., i, 309. 
Tetramethyldiaminophenylcarbamide 
enw and WEGNER), A,, 
1, 
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Totameetetirinedbeayienanthranel 
(HALLER and Guyor), A., i, 484. 
Tetramethyldiaminotriphenylmethane. 
See Malachite Green. 
Tetramethyldiaminourethane, and r 
picrate (PINNOoW and WEGNER), A., 
4, 184, | in aie | 
Tetramethyldihydroquinoline and sg 
benzoyl derivative (PiccrINiNI), A., 
i, 691. 
ir Sigs ig ag 
ane (Huts), A., i, 687. 
Tetramethylenedicarboxylic acid. See 
cyclo-Butanedicarboxylic acid. 
Tetramethylethylenenitrosyl chloride, 
constitution, and _ refraction of 
(Brtut), A., ii, 417. 
Tetramethylglutaric acid (heptanedicarb- 
oxylic acid), symmetrical, from reduc- 
tion of B-hydroxytetramethylglutaric 
acid (BLAISE), A., i, 631. 
Tetramethyl-m-phenylenediamine, pre- 
paration of (PINNoW and WEGNER), 
A., i, 184. 
formation of resorcinol from (MEYER), 
A., i, 182. 
amino-, and its salts, acetyl and ben- 
zoyl derivatives ; dinitro- (PINNOW 
and WEGNER), A., i, 184. 
Tetramethyl-m-phenylenediamineazo- 
‘ een a Eg acid (PINNow and 
WEGNER), A., i, 185. 


and its 


Tetrameth itetrahy droquinoline, and 
its (PIccININI), io 
i, 691. 


Tetramethyltriaminobenzene, action of 
acetic anhydride on (PINNow and 
WEGNER), A., i, 185. 

Tetramethylureidine (FIscHER), 
i, 180. 

Tetramethyluric acid, and action of 
phosphorus oxychloride, of chlorine, 


A., 


and of aR hydroxide on 
(FiscHER), A., i, 180. 
‘Tetraphenylethylene (NzEF), A., i, 106. 


Tetrazine, derivatives of, new “method 
of preparation of (JuNcHAHN), A - 

* i, 337. 

Tetrazobenzenehesperitin, and diacetyl 
derivative (PERKIN), T., 1032, 1037; 
P., 1895, 185. 

Tetrazodiphenyl chloride preparation of 
(CASTELLANETA),.A., i, 142. 

Tetrazolium bases, i inflttence of substi- 
tuents on the formation of (WEDE- 
KIND and Stauwe), A., i, 578. 

para-Tetrylenedicarboxylic acid, iden- 
tity of, with cyclo-butane- 1 : 3-dicarb- 
oxylic acid (PERKIN and Haworrs), 
T., 337; P., 1898, 45. 

Thalleioquinine, formation of (Pot- 

LACC!), A., ii, 657. 
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Thallium, spectrum of (WILDE), A., 
ii, 105 
chloride, transference ratios of (BEIN), 
A., ii, 558. 
ae (Dennis and Doan), A 
ii, 27. 


sulphate, transference ratios of (BEIN), 
A., ii, 554. 
sulphide, crystalline (STANEK), A 
ii, 434. 
tellurate (Dennis and Doan), A., 
ii, 27. 
platinocyanide (DENNIS and Doan), 
A., ii, 27. 
Theobromine, solubility of, in some boil- 
liquids (G6cKEL), A., 
ii, 327. 
decomposition products of, and action 


of chlorine on (FIscHER and 
FRANK), A., i, 158. 

derivatives of (VAN DER SLOOTEN), 
A., i, 50. 

alkyl and other derivatives of 
(BRUNNER and Lens), A., 
i, 158. 


oxidation of (FiscHER and CLEMmM), 
A., i, 178, 179; (CtEmm), A., i, 539. 

analysis of (FRAN¢olIs), A., ii, 546 

estimation of, in kola (Knox and 
Prescott), A., i, 278. 

Theobromine, chloro-, from 8-chloro-3- 
methylxanthine, from 3:7-dimethyluric 
acid, and conversion into theobromine 

and caffeine (FiscHER and Ac), A 

i, 700, 701. 

~-Theobromine, salts of (POMMEREHNE), 
A., i, 539 

Theobromuric acid, formation, com 
sition, derivatives, and decomposition 
products of (FiscHER and FRAnk), 

A., i, 158. 

Theophylline, salts of (POMMEREHNE), 

A., i, 539. 

THERMOCHEMISTRY :— 

Thermodynamics of gradual change 
(DuneEmM), A., ii, 152. 

Heat development when starch 
absorbs water (RODEWALD), A.., ii, 61. 
accompanying double decompo- 

sitions between salts (TomMas!), 
A., ii, 555. 

Temperature, an absolute scale of 

(ScHREBER), A., ii, 282. 

of maximum density of barium 
chloride solutions (DE CopPEr), 
A., ii, 62. 

Critical temperature and heat of 
evaporation, connection between 
(DarzEns), A., ii, 16. 

of hydrogen chloride, phosphide, 
and —s (Lepvc and SacEr- 
DOTE), A., ii, 20, 
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THERMOCHEMISTRY :—Heat of formationed. i ; of pargigicsre or d. ; of dissociation 
=dis. ; of combination=cb. ; of combustion=c. ; of neutralisation=n. 


Critical temperature of solutions 
(GILBAULT), A., ii, 111. 

Transition temperature of solid solu- 

tions (RoTHMUND), A., ii, 158. 
of crystalline liquids (ScHENCK), 
A., ii, 286. 
of sodium amenete (RICHARDS and 
CHURCHILL), A., ii, 555. 

Thermometer, air- (Witey and 

BIGELOow), A., ii, 206. 
gas, filled with air ‘and other gases, 
behaviour of(Trupt), A., ii, 421. 

Thermoregulator (FRIEDRICHS), bs, 
ii, 152. 

Heat conductivity of nitric peroxide 
(MAGNANINI and MALaeNinI), A 
ii, 282. 

Heat, specific, determination of (Waps: 

WORTH), A., ii, 323. 

of natural oxides and sulphides of 
iron (ABT), A., ii, 106. 

of nitric peroxide (SCHREBER), A., 
ii, 154. 

of pyridine and piperidine (DExé- 
PINE), A., ii, 559. 

Heat of fusion, connection of de- 
pression of freezing point and 
(Daums), A., ii, 368. 

relation between melting point, 
specific heat, coefficient of expan- 
sion and (DEERR), A., ii, 469. 
Heat of vaporisation, and the law of 
van der Waals (DARzENS), A.,ii,16. 
of some elements (TRAUBE), A 
ii, 469. 
of pyridine and piperidine (DELE- 
PINE), A., ii, 559. 

Heat of formation of electrolytes and 
solubility, relation between (Bop- 
LANDER), A., ii, 554. 

Heat of dissociation of electrolytes 

(vAN LAAR), A., ii, 151. 
of elementary molecules (VAUBEL), 
A., ii, 206. 

Heat of electrolytic dissociation and 
dilution of frichloracetic acid 
(Rivats), A., ii, 106. 

Calorimetric bomb, determination 
of the hydrothermal value of 
(WiLEy and BicELow), A., ii, 206. 

Thermochemical data of some alloys 
(f.) (Hmrscnkowitscn), A., 
ii, 583. 

for anisaldehyde, ar 
and anisine (c,f.) (DELEPINE), A., 
i, 363, 

of benzoic and lactic acids with 
potassium hydroxideand ammonia 
in alcoholic solution(n. )(TANATAR 
and KiImMENKoO), A., ii, 563. 


Thermochemical data of complex 
molecules of benzoic and salicylic 
~~ (dis.) (HenpRrxson), A., 


of perbonts (d.) (TANATAR), A 


of cereals (c.) (WiLEy and BicELow), 
.) li, 470. 
of dimethyl-, diethyl-, and diallyl- 
phosphoric ‘acids (n. j (CAVALIER), 
A., il, 
of ethylideneimine (7. 
(DELEPINE), A., i, 462. 
of ethylmalonic, glutaric, and 
me ey acids (n.) (Mas- 
SOL), A «pli, 5 
of chy poopie acid (n.) (BELU- 
Gov), A., ii, 498. 
of compounds of formic and acetic 
acids with pyridine and eee a 
amine (cb.) (ANDR&), A., ii, 501. 
~ “eee (cf.) (DELEPINE), 
of Siete sbhosphorie acid (n.) (IM- 
BERT and BELuGov), A., ii, 206. 
% i drobenzamide, amarine and 
ag! » f. and n.) (DELEPINE), 
rw > li, 
of iodine (die), (SPERBER), A., ii, 69, 
of methyl-, ethyl- and aliyl-phos- 
phoric acids (n.) (CAVALIER), A. 
li, 499. 
of methylic and ethylic salts of iso- 
cyanuric acid (f. and c.) (LE- 
MOULT), A., i, 458. 
of palladium- ‘hydrogen at high tem- 
ratures (dis.) (DEwaR), P., 
897, 197. 
of phenylphosphoric acid (n.) (BE- 
-  Lueou), A., ti, 558. 
of quinoline bases (f.) (DEvéprye), 
A., ii, 501, 
of quinones and A nasy (f.) (Va- 
LEUR), A., ii, 420. 
of quinones of high molecular 
weight (f.) (VaLEvR), A .» ii, 500. 
of quinoneoximes (/.) (VALEUR), 
A., ii, 500 
of some pyridine bases (f.) (DELE- 
PINE), A., ii, 559. 
Heat of solution, connection of solu- 
bility and (Daums), A., ii, 368. 
solubility and electrolytic dissocia- 
tion, relation between (GoLD- 
SCHMIDT and VAN MAARSEVEEN), 
A., ii, 152. 

in alcohol of benzoic acid and of 
potassium and ammonium ben- 
zoates (TANATAR and KLIMENKO), 
A., ii, 563, 


and c.) 
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THERMOCHEMISTRY :— 
Heat of solution of iron and steel 

(CAMPBELL and THompson), A., 
li, 323. 

and dilution of solutions of lithium 
chloride (LEMorne), A., ii, 115. 

and dilution of cane sugar and 
of several salts (STACKELBERG), 
A., ii, 498. 

Thetine derivatives, electrical conduc- 
tivity and affinity constants of (CAR- 
RARA and Rossi), A., ii, 278. 

Theuric acid, formation and proper- 
ties of (FiscHER and FRANK), A., 
i, 159. 

Thiocarbamide, action of the silent elec- 
trie discharge on in presence of 
nitrogen (BERTHELOT), A., i, 552. 

action of alkaline solution of sodium 
hypochlorite on (OECHSNER DE 
Contnck), A., i, 464. 

action of cyanogen, of ethylic chlor- 
acetate or a-bromopropionate or of 
hydrochloric acid on (ANDREASCH), 
A.,i, 243. 

Thiocyanoacetanilide (Rizzo),A., i, 659. 

Thio-derivatives. See under :— 
Acetic acid. 
Acetyldithioacetylcyanidine. 
Acetylcyanidine. 

Benzaldehyde. 
Carballylamido-8-phenylhydroxyl- 
amine. 
Carbaminethioglycollanilide. 
Carbanilido-8-benzylhydroxylamine. 
Carbanilido-8-phenylhydroxylamine. 
Carbomethylamido-8-benzylhydroxy]- 


lamine. 
Diglycollanilide. 
Diphenylamine. 
Behenpparinie, 
Ethylamine. 
Ethylic sulphide. 
Glycollanilide. 
Methylic sulphide, 
Methylpurine. 
Methylthioglycollanilide. 
Phenol (phenylic mercaptan). 
Phenoxyphenophosphazine. 
Phenylglycollic acid. 
Phenylthiocarbamide. 
Phenylthiourethaneacetamide. 
Purine. 
Pyrone. 
Salicylic acid. 

Thiophen, ultra-violet absorption spec- 
trum of (HarTLEy and Dopssie), T., 
604; P., 1898, 41. 

Thiourea, removal of sulphur from, by 
alkalis (Sonv1z), A., i, 502. 

Thomsonite (‘‘spherostilbite’”’) from 
the Faroé Islands (Prior), A., ii, 439. 
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Thorium, atomic weight of (BRAUNER), 

T. 985; P., 1898, 68. 
and its compounds, radiations from 
(ScumipT), A., ii, 550. 

Thorium chromate, acetate, formate, 
tartrate, citrate, and malate 
(Haaser), A., ii, 295. 

niobate (Hotmaquist), A., ii, 388. 
Thorium, separation of cerium from 
(HinTz and WEBER), A., ii, 193. 
separation of, from cerite metals 
(WYROUBOFF and VERNEUIL), A., 
ii, 339. 
Thuringite in phyllites (DALMER), A., 
ii, 171. 

Thymol, from oil of Monarda punctata 
(MetzNER and Kremers), A., 
i, 326. 

detection of, by formaldehyde (Enpr- 
MANN), A., li, 147. 

Thymol, p-chloro-, and its methylic ether 
(PERATONER and CONDORELLI), A., 
ii, 642. 


chloronitroso- (OLIVERI-ToRTORICI), 
A., i, 304. 

2:5: 6-trinitro-, estimation of, 
volumetrically (ScHwarz), A., 
ii, 545. 


nitroso-, behaviour of, towards nitric 
peroxide (OLIvERI-TorToric!), A., 
1, 657. 

Thymoquinol, heat of formation of 
(VALEUR), A., ii, 420. 

Thymoquinone, heat of formation of 

(VALEUR) A., ii, 420. 
mono- and di-chloro- (OLIVERI-TorR- 
TORICI), A., i, 304. 

Thymoquinoneoxime, heat of formation 
of (VALEUR), A., ii, 500. 

Thymoxysetanilide (LAMBLING), A., 
i, 588. 

Thymus gland, formation of allantoin 
on feeding with (Casn), A., 
ii, 615. 

Thyroid gland, iodine compounds in 

the (TamBacH), A., i, 543. 

action of, iodine on (Roos), A., 
i, 612. 

influence of, on metabolism (ScHON- 
DORFF), A., ii, 34. 

chemistry and action of the chief con- 
stituents of the (HuTcHIsoNn), A., 
ii, 480, 

effects of excision of, on the blood 
(Lxvy), A., ii, 616, 

Thyroid-proteid,- action of iodine on 
an iodised (BLUM and VAUBBL), A., 
i, 609. 


Tiglic aldehyde (guaial), non-formation 


of, by distilling guaiaretic acid 
(Herzig and ScHIFF), A., 
i, 327. 


Tin, spectrum of (Katdune), A, 
ii, 549. 
action of nitric acid on (ENGEL), A., 
ii, 119. 
action of nitric acid on, in presence of 
iron (VAN LEENT), A., ii, 475. 
Tin alloys with aluminium (WALTER), 
A., li, 26. 
ternary, with antimony and copper, 
antimony and lead, or antimony 
and zinc (CHARPY), A., ii, 584. 
with antimony and lead (STEAD), A., 
ii, 293. 
with bismuth and lead (CHARpy), A., 
ii, 583, 584. 
with cadmium, copper, silver and zinc 
(HErscHKkowItTscH#), A., ii, 583. 
with silver (FowLER and Harroe), 
A., ii, 24. 
estimation of phosphorus, arsenic, 
bismuth, cadmium, nickel and 
cobalt in (THompson), A., ii, 97. 
Tin salts (stannous), titration of, with 
iodine (Young), A., ii, 192. 
Tin arsenide from -an old tin furnace 
(HEADDEN), A., ii, 338. 
dibromide (stannous bromide), mole- 
cular weight of (WERNER), A., 
ii, 214. 
dichloride (stannous chloride); mole- 
cular weight of (WERNER), A., 
ii, 214. 
action of iodine on (Youne and 
ApaAms), A., ii, 338. 
oxychloride (parastannyl -chloride), 
(ENGEL), A., ii, 29. 
diiodide (stannous iodide), solubilit 
of, in water and in aqueous hydriod- 
ic acid (YOUNG), A., ii, 595. 
jodostannous acid (Youne), A,, 
ii, 595. 
dioxide (stannic owide), from an old 
tin furnace (HEADDEN), A., 
ii, 338 
action of arsenions acid on (REICH- 
ARD), A., ii, 22. 
reduction of (HEMPEL), A., ii, 184. 
Stannic acids (ENGEL), A., ii, 119. 
Parastannyl hydroxide (ENGEL), A., 
ii, 29. 
Thiostannic acid, salts of (STANEK), 
A., ii, 434 
as minerals (PRIOR and SPENCER), 
A., ii, 436. 
sulphide (stannous sulphide), from an 
old tin furnace (HEADDEN), A., 
ii, 338. 
Tin, organic compounds :— 
Tin-diethyl, salts of, andtheir mole- 
cular compounds with pyridine and 
ammonia (WERNER tel PFEIFFER), 
A., i, 465. 
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Tin, organic compounds :— 

tin-triethy! iodide, molecular com- 
pounds of (WERNER and PFEIFFER), 
A., i, 465. 

tin tetrachloride pyridine and tetra- 
bromide pyridine (WERNER and 
Pr ER), A., i, 466. 

tin tetrabromide and _ tetrachloride, 
bisdimethylic sulphide, bisdiethylic 
sulphide, and bisdiamylic sulphide 
(WERNER and PFEIFFER), A., 
i, 466. 

Tin, estimation and separation of :— 

estimation of (HaNus), A., ii, 461; 
(BREARLEY and JERVIS), A., ii, 648 ; 
(FROENKEL and fFasal), A., 
ii, 649. 

separation of antimony from (WAL- 
LER), A., ii, 258. 

‘ separation of arsenic and antimony 
from (Rawson), A., ii, 192; (Dan- 
CER), A., ii, 311. 

Tin-foil, estimation of lead and antimony 
in (SEYDA), A., ii, 408. 

Tin-furnace, compounds found in an old 
Cornish (HEADDEN), A., ii, 338. 

Tin-ores of Bolivia (STELZNER), A., 
ii, 121 ; (GAUTIER), A., ii, 282. 

i te, analcite-, from Massachusetts 

(WasHINGTON), A., ii, 611. 

Titanium, occurrence of, in beet-sugar 

residues (voN LIPPMANN), A., 
ii, 180. 

state of combination of, in ilmenite 
(PENFIELD and Foore), A., ii, 122. 

Titanium carbide (Moissan), A., 

ii, 161. 

chloride, action of organic acids on 
(Bere), A., i, 66. 

Fluorotitanic acid, luteocobaltic 
salt (Mronati. and Rosst), A., 
ii, 223. 

dioxide (titanic anhydride), ‘in soils 

and rocks (DunnineTon), A., 
ii, 122. 

compounds of, with malic acid 
(BERG), A., i, 66. 

Titanates, various crystalline (HoLM- 
quisT), A., ii, 388. 

Hypertitanates (MELIKorFF and Pis- 
SARJEWSEY), A., ii, 332. 

cesium and rubidium alums (PIiccInNI), 
A., ii, 521. 

Titanium, separation of iron from 
(WALKER), A., ii, 540. 

Titration, use of electrical conductivity 
to determine the end point in (SaLo- 
mon), A., ii, 8. 

Tobacco, estimation of moisture, malic 

and citric acids in (KissLiIN@), A., 
ii, 659. 
See also Agricultural Chemistry. 
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(Toluene compounds Me=1). 
p-Tolenyldioxytetrazotic acid, decompo- 
sition of potassium salt with hydro- 
— acid (LossEN and Hgss), A., 
i, 81. 

p-tolenylamidine, potassium, am- 
monium, pyridine, hydroxylamine, 
aniline, and barium salts (LossEn, 
Hess, KirRscHNIcK and ScHNEI- 
DER), A., i, 80. 

p-Tolenylhydrazidine 

(Pinner), A., i, 95. 

p-Tolenyloxytetrazotic acid, potassium, 

sodium, barium, calcium, cobalt, 
copper, silver, methylic, and ethylic 

salts (LOssEN and fomweaean), A., 

i, 84. 

p-Tolenyltetrazotic acid (LossEN and 

Krrscunick), A., i, 85. 

o- and-p- Tolilpyruvic acids (Simon), A., 

i, 152. 

n-Tolualdehyde, p-nitro-, and its'phenyl- 

hydrazone (REIssERT and SCHERK), 

A., i, 815. 

Toluene, presence of, in American petro- 
leum (YounG), T., 918; P., 1898, 
175. 

dielectric constants of mixtures of 
alcohols with (Puruip), A., ii, 10. 

Toluene, 3: 5-dibromo-2-iodo-, and its 
dichloride (McCraz), T., 691; P., 
1898, 166. 

3 : 5-dibromo-2-iodoso- and its diace- 
tate, and 3: 5-dibromo-2-iodoxy- 
(McCraz), T., 692; P, 1898, 166. 

p-chloro-, sulphonation of (WYNNE 
and Bruosz), T., 772 ; P., 1898, 168. 

2:4-dichloro-, from 2 : 4-dibromo-o- 
toluenediazonium chloride 
(HanrzscH, ScHLEISSING and 
Jicsr), A., i, 19. 

2:6-dichloro-, from 2: 6-dibromo-p- 
toluenediazonium chloride 
(HantzscH, SoHLEISSING and 
JAGER), A., i, 19. 

2: 4-iodonitro- (REVERDIN), A., i, 181. 

2 : 5-iodonitro- (REVERDIN), A., i, 181. 
and its dichloride (McCraz), T., 
698; P., 1898, 166. 

2 : 4-dinitro-, formation of (TAVERNE), 
A., i, 588 

2 :6-dinitro- (HOLLEMAN and BozsE- 
KEN), A., i, 303. 

5-nitro-2-iodoso-, and its diacetate and 
dinitrate (McCraz), T., 694; P., 
1898, 166. 

5-nitro-2-iodoxy- (McCraz), T., 694 ; 
P., 1898, 166. 

Toluenes, chloro-, formation 
(THomAs), A., i, 641. 

nitro-, explosive mixture containing 
(Gorrie), A., i, 244, 
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( Toluene compounds Me=1). 

a ar Sf acid (Léa), A., 
i, 655. 

p-Tolueneazo-y-cumene (MICHAELIS and 
Prertov), A., i, 432. 

3-p-Tolueneazohydroxynaphthaquinone 
oxime (KEHRMANN and GOLDENBERG), 
A., i, 34. 

m-Tolueneazo-a-naphthalene 
(MICHAELIS and Petrov), A., i, 432. 

Tolueneazo-a-naphthol, bromo-, acetyl 
and benzoyl derivatives (HEWITT and 
STEVENSON), A., i, 569. 

m-Tolueneazophenol hydrate (HEwi1T, 
Moors, and Pirt), A., i, 653. 

p-Tolueneazophenol, m-bromo-, acetyl 
ani benzoyl derivatives, benzene- 
sulphonate (HEWITT and STEVENSON), 
A., i, 569. 

p-Tolueneazosalicylic acid, m-bromo-, 
methylic and ethylic salts (HEwiTT 
and STEVENSON), A., i, 569, 

o-Tolueneazo-p-toluene and m-Toluene- 
azo-o-toluene (MICHAELIs and Prrov), 
A., i, 482. 

p-Tolueneazo-m-xylene (MICHAELIS and 
Petov), A., i, 482. 

o-Toluenediazonuim chloride, 2: 4-di- 
bromo-, hydrochloride, molecular 
rearrangement of (HANTzscH, SCHLEIS- 
SING and JAGER), A., i, 19. 

p-Toluenediazonium chloride, 2: 6-di- 

bromo-, molecular rearrangement of 
(HANTzscH, SCHLEISSING, and 
JAGER), A., i, 19. 

thiocyanate, 3 :5-dibromo- (Hirscu), 
A., i, 474. 

Toluene-2 : 4-disulphonic acid, and its 
6-chloro-derivative ; their salts, chlor- 
ides and anilides (WYNNE and 
Bruce), T., 754, 756, 775, 776; P., 
1898, 168. 

Toluene-2 :5-disulphonic acid and its 
4-chloro-derivative ; their salts, chlor- 
ides, and anilides (WYNNE and 
oo T., 748, 744, 757 ; P., 1898, 

Toluene-2:6-disulphonic acid, and its 
4-chloro-derivative ; their salts, chlor- 
ides and anilides (WYNNE and 
Bruce), T., 769, 771. 

Toluene-3 : 4-disulphonic acid, and its 
6-chloro-derivative ; and their salts, 
chlorides and anilides (WYNNE and 
Bruce), T., 746, 751; P., 1898, 168. 

Toluene-8 : 5-disulphonic acid, and its 
2-bromo-, 2-chloro- and 4-chloro- 
derivatives ; their salts, chlorides and 
anilides (WYNNE and Bruce), T., 739, 
743, 748, 749, 750; P., 1898, 168. 

p-Toluenedisulphoxide (HAussic), A., 


i, 141 
66 
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(Toluene compounds Me=1). 
p-Toluenesulphinic acid, its salts, 
phenylhydrazide, phenylmethylhydr- 
azide, and the action of acetoxime, 
benzaldoxime, 8-dibenzylhydroxyl- 
amine, hydroxylamine, or of hydraz- 

ine on (HAtssie), A, i, 141, 142. 

0-Toluenesulphonamide (MoALE), A., 

i, 480. 

o-Toluenesulphonic acid, 4-disulphide, 
potassium salt of (WYNNE and 
Bruce), T., 754. 

4-chloro-, and its salts, chloride, 
amide and anilide (WYNNE and 
Bruce), T., 761, 762; P., 1898, 
168. 

4-nitro-, oxidation of (GREEN and 
WABL), A., i, 200. 

m-Toluenesulphonic acid,’4-chloro-, and 
its salts, chloride, amide and anilide 
(Wynne and Bruce), T., 759, 
760; P., 1898, 168. 

’ 6-chloro-, potassium salt; anilide ; 
sulphonation . of (WYNNE and 
Bruce), T., 765, 776. 

4-ethylthioether, its potassium salt 
and chloride (WYNNE and BRUCE), 
T., 752. 

4- eth Isulphone, its salts, chloride 

anilde (WYNNE and BRUCE), 
Tt. 

6- atisylenlphone, its potassium salt = 
chloride (WyNNE and Bruce), T 
758. 

6-disulphide and 6-xanthate, potass- 
ium salts of (WYNNE and Bruce), 
T., 757, 758. ° 

p-Toluenesulphonic acid and its amide, 

‘formation of (HAusstc), A., i, 141. 

electrolytic dissociation of (DA MONTE 
and Zoso), A.,'ii, 277. 

2-eth, Isulphone, its potassium « salt 

and aa (WYNNE and Bruce), 


2- disulphide, and 2-ethylthioether, 
—* salts of (WYNNE and 
RUCE), T., 756, 757. 
p-Toluenesulphonic acid, o-chloro-, and 
its salts, chloride, amide and anilide 
(Wynne and Bruce), T., 764, 765. 
w-Toluenesulphonic acid (benzylsulpho- 
nic acid) electrolytic dissociation of 
* (DA Monte and Zoso), A., ii, 277. 
o-Toluenethiosulphonic acid (TROEGER 
‘and GROTHE), A., i, 263. 
Toluhydrylamine, from hydrolysis of 
the — of the action of sesquihy- 
drochloride of hydrogen cyanide on 


toluene (GATTERMANN and SCHNITz- 
SPAHN), A., i, 547. 

Toluic acids, etherification of (KELLAS), 
A., i, 86. 


SUBJECTS. 


( Toluene compounds Me=1). 
o-Toluidine, action of silicon tetra- 
chloride on (HAROLD), A., ii, 509. 
condensation of, with pyruvic acid 
(Simon), A., i, 152. 
4 : 6-dinitro- (HOLLEMAN and BoEsE- 
KEN), A., i, 303. 
p-Toluidine, electrolytic dissociation ot 
(LOWENHERZ), A., ii, 327. 


condensation of, with pyruvic acid 


(Simon), A., i, 152. 

p-Toluidine, o-bromo-, preparation of, 
and its hydrochloride (HEWITT and 
Porg), T., 175. 

2: 6-dinitro- (HOLLEMAN and BoEsE- 
KEN), A., i, 303. 

Toluidines, action of the silent electric 
discharge on, in the barge ot 
nitrogen (BERTHELOT), A., i, 552. 

compounds of, with metallic salts 
(ToMBECK), i i, 566. 
hydrochlorides, melting and boiling 
points of (ULLMANN), A., i, 566. 
o-Toluidine-3; 5-disulphonic acid, pre- 
aration of (WYNNE and Bruce), T., 
47; P., 1898, 168. 

o- Toluidine-4 : 5-disulphonic acid, and 
its potassium and as salts 
(WyNNE and Bruce), T., 744; P., 
1898, 168. 

p-Toluidine-2 : 5-disulphonic acid, pre- 
paration of (WYNNE and Bruce), T., 
743 ; P., 1898, 168. 

p-Toluidine-3 : 5-disulphonic acid 


(WYNNE and Bruce), T., 738; P., 
1898, 168. 

p-Toluidine-o-sulphonamide (MOALE), 
A., i, 480. 


o-Toluidine-4-sulphonic acid, and its 
salts (WYNNE and Bruce), T., hart 
eae (BiscHoFF), A 7 
i, 74. 
m-Toluidino-butyric acid and -isobutyric 
acid, ethylic salts of (BiscHorF), A., 
i, 74. 
p-Toluidinotsobutyric acid, nitro-, 
ethylic’ salt of [NO,:Me:NH=2:1:4] 
(BiscHoFF), A., i, 132. 
a-p-Toluidino-butyric-p-toluidide and 
rays “ag -p-toluidide (BIscHorFr), 


: p- ‘oluldinodipropylaiphthalimide 


(FRANKEL), A., i, 74: 
p-Toluidinomalonic acid, ethylic salt of 
(Bnank), A,, i, 589. - 
m- and p- Toluidino-a-phenylacetic acids, 
ethylic salts of (BiscHorr), A., i, 74 
Toluidino-a-phen Noyes acids, nitro-, 
ethylic salts [NO,:Me:NH =3:1:4 and 
5:1: I (BischoFr), A. i, 132. 

accent 7 acid, ethylic salt 
of (BIscHOFF); A;,:i, ‘74. : 


~~ eg 
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(Toluene compounds Me=1), 
a-p-Toluidinopropionic amide and p- 

toluidide (BiscHorr), A., i, 74. 
Toluidino-a-propionic acids, nitro-, 
ethylic salts [(NO,.:Me:NH=3:1:4, 


2:1:4, and 5:1:2] (BiscHorr), A., 
i, 132. 
p-Toluidinopropyl-benzamide, -carb- 


one 14.75 -phthalimide (FRANKEL), 
+ 1, 74 

on and a-p-Toluidinoisovaleric acids, 
and their ethylic salts (BiscnoFF), A., 
i, 74 

m-Toluonitrile, p-nitro- (REISSERT), A., 
i, 315. 

p-Toluoyl-o-benzoic acetic anhydride and 
its nitro-derivative (LIMPRICHT), A., 
i, 322. 

p-Toluoyl-o-benzoic acid, its methylic 
salt, and its amino-, nitro-, and 
trinitro-derivatives and their salts, &c. 
(Limpricut), A., i, 322. 

p-Toluoylbenzylamide (BoESEKEN), A., 
i, 697 

p-Toluoylbenzylisotriazoxole 
KEN), A., i, 697 

p-Toluoylphenyl-triazoxole and-isotriaz- 
oxole (BoESEKEN), A., i, 697, 698. 

B-p-Toluoylpicolinic acid and its salts 
(Just), A., i, 42. 

o-, m- and p-Toluoyltartaric acids, ethy]- 
ic salts, rotatory powers of (FRANK- 
LAND and McCrag), T., 313; P., 
1898, 74. 

p-Toluoyl-p-toluidide (BozsEKEN), A., 
i, 697. 

p-Toluoyl-p-tolyl-triazoxole and -iso- 
triazoxole (BoEsEKEN), A., i, 697, 698. 

p-Toluoyltriazoxole and its acetyl deri- 
vative (BOESEKEN), A., i, 698. 

p-Toluoyl-m-xylylisotriazoxole (BoxEsE- 
KEN), A., i, 697. 

Toluquinol and Toluquinone, heat of 
formation of (VALEUR), A., ii, 420. 
a-Toluquinoneoxime dichloride(OLIVERI- 

Tortoricr), A., i, 304. 

m-Tolylacetic acid, p-nitro- (REISSERT 
and ScHERK), A., i, 315. 

p-Tolylallyl-disulphone, -diamyltrisul- 
phone, -diphenyltrisulphone, and -sul- 
phonesulphide (TRozGER and Horn- 


(BoEsE- 


UNG), A., i, 258. 
Tole gn gE bromo- 
Ewitr and Popsr), T., 177; P., 


‘508, 7. 

o- and p-Tolylaminophenylenebenzenyl- 
amidine (MuTTELET), A., i, 412 

o- and p-Tolylanilines, y-nitro-o-amino-, 
anhydrides obtained from (MUTTELET), 
A., i, 412. 

p-Tolyl anilinoethyl ketone (CoLLEr), 
A., i, 479. 
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(Tolyl compounds Me=1). 
p-Tolylazimidonaphthalene (ULLMANN), 

A., i, 591. 

p-Tolylazocarbamide (Younc andSrock- 
WELL), T., 369 ; P., 1898, 73. 

p-Tolylazohydroxybenzylamide (Bam- 
BERGER and RENAULD), A., i, 21. 

p-Tolylbenzimidazole,'8-0-amino-, and its 
salts (VON NIEMENTOWSKI), A., 
i, 211. 
azimide of, and di- and penta- 
bromides (von NIEMENTOWSEI), 
A., i, 337. 

p-Tolyl a-bromethy]l ketone — a-bromo- 

propyl ketone (CoLLET), A., i, 478, 
479. 

o- and p-Tolylearbamides, solubility of, 
in acetone, benzene, ether and water 
(WALKER and Woop), T., 626; P., 
1898, 158. 

p-Tolyldiazonium nitrate (Kunz), A 
i, 528. 

2’-m- and 2’-p-Tolyldihydroiscoindoles 
(SoHoutz), A., i, 305. 

p-Tolyldipiperidine-benzyl-, -isobutyl., 
-ethyl-,-methyl-, and -propyl-phospho- 


nium iodides (MICHAELIS and 

FREUNDLICH), A., i, 417. 
p-Tolyldipiperidine-N -phos: —: and 

its oxide, sulphide, and carbon bi- 


sulphide compound (MICHAELIS and 
FREUNDLICH), A., i, 417. 

p-Tolylditetrahydro 9 age = ok -phos- 
phine, an: its Ay e (MICHAELIS and 
GROSSHEIM), A., i, 417. 

1:2:4-Tolylene-dicarbamide and 
phenylsemicarbazide (SNAPE), 
1898, 75. 


-di- 
P., 


| o- Tolyiformasylbensene(W s>5EIND and 


| o-Tolylic 


| m-Tolylic 


STauweE), A., i, 575 
carbonate (EINHORN 
Houuanpt), A., i, 578. 
methylic ether, 5- chloro- (PERATONER 
and CoNDORELLI), A., i; 641. 
methylic ether, 6-chloro- 
(PERATONER and CONDORELLI), 
A., i, 641. 
o-nitro- (REeIsseRT and ScHERK), 
A., i, 316. 
p-nitro- (RetssErt), A., i, 316. 
phosphite (MicHAELIs and KAEHNE), 
A., i, 418. 
p-Tolylic methylic ether (ORNDORFF, 
TerassE, and Morton), A., 
i, 180. 
8-chloro- (PERATONER and VITALI), 
A., i, 642. 
phosphates (AUTENRIETH), A., i, 14. 
phosphite (MICHAELIS and KAzBNz), 
A., i, 418. 
p-Tolylimidodiacetimide (BiscHoFF), A 


i, 74. 
66—2 


and 
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(Tolyl compounds Me=1). 
p-Tolylindigo (BLANK), A., i, 590. 
p-Tolylindoxylic acid, ethylic salt 

(BLANK), A., i, 590. 

Tolyliodonium iodide, dinitro- (Mc- 
Craz), T., 694; P., 1898, 166. 

Tolylmethylanthracene, Tolylmethylan- 
thranol and Tolylmethyloxanthranol 
(Limpricur), A., i, 323. 

p-Tolylmethylphosphinic acid and its 
silver salt (MICHAELIS and FREUND- 
LIOH), A., i, 417. 

p-Tolyloxamic acid, o-nitro-, and its 
sodium salt [Me : NO,: NH=1: 2:4] 
(REIssERT and ScueERK), A., i, 316. 

p-Tolylphenylazosulphone (MEYER), A., 
i, 142. 

Tolylphenylthiosemicarbazide, bromo- 
(Hewitt and Pope), T., 177; P., 
1898, 7. 

B-p-Tolyl pyridyl ketone, and salts, 
and oxime (Just), A., i, 43. 

8-p-Tolylpyridyl-o-oxazinone (Just), A., 
i, 43. 


m-Tolylypyruvic acid, y-nitro-, and its 
salts and phenylhydrazone (REISSERT 
and ScHERK), A., i, 315. 

m-Tolylsemicarbazide, 6-bromo- 
(Hewitr and Pore), T., 177; P., 
1898, 7. 

p-Tolylsemicarbazide and its acetyl and 
benzoyl derivatives (Youne and 
STOcKWELL), T., 369 ; P., 1898, 73. 

Tolylsuccinimides, velocity constants 
of hydrolysis of, with sodium hy- 
droxide (MENSCHUTKIN), A., i, 187. 

o-Tolylsulphonamic acid, 0o-, m-, and p- 
toluidine salts of (MICHAELIS and 
Petov), A., i, 482, 

m-Tolylsulphonamic acid, m-toluidine 
salt of (MicHAELIS and Pzxrov), A., 
i, 432. 

p-Tolylsulphonamie acid (PaAat), A., 

i, 528. 


o-, m-, and p-toluidine salts of 
(MicHAELIs and Prrov), A., i, 482. 
Tolyltetrazole, identity of, with p-tolyl- 
tetrazotic acid (PINNER), A.,i, 95. 
p-Tolyltetrazotic acid (colyltetrazole), 
(PINNER and CoLMAN), A., i, 95. 
B-p-Tolyl-m-tolimidazole, o-amino-, 
azimide of, andits bromide and penta- 
bromide (voN NIEMENTOWSK!), A., 
i, 338. 
p-Tolyltriazoxole (BoxzsEKEN), A, 
i, 699. 
0-Tolylisotriazoxole, »-anisoyl-, benzoyl.-, 
and p-toluoyl-derivatives of (BOoESE- 
KEN), A., ii, 697. 
v-Tolyltrimethylene-carbamide, -thio- 
carbamide and __ -/-thiocarbamide 
(FRANKEL), A., i, 75. A 


(Tolyl compounds Me=1), ; 

i yoy ae ay Se ETT 

? of, and its salts (FRANKEL), A., i, 74. 
ae from 6 South Wales (CURRAN), 
«» ii, 79. 
from Utah (PENFIELD and Foore), 
A,, ii, 123. 
pseudomorphs from Maine (WARREN), 
to pecepbationd, from Ctipperts 

Trachyte, atised, from Clipperton 

Atoll Tmatt), A., ii, 391 
from Germany (Bruuns), A., ii, 82. 

Transference ratio. See Electrochemis- 
try. 

Trapa natans, cause of the —_— per- 
water of iron in the ash of (THoms), 

-» ii, 40, 

Trees. - See Agricultural Chemistry. 

Trehalose ocionitrate (WILL and LENZE), 
A., i, 229. 

Triacetamidoazobenzene (MéHLAU and 
MEYER), A., i, 24. 

a i eam (Fuxson), A., 
i, 804. 

Triaceto-3 : 5-diethoxyphenol-4-amide 
(WEIDEL and PoLuak), A., i, 17. 

Triacetonamine, bromo-, dibromo- and 
perbromo- and their hydrobromides ; 
amino-, and its salts (PauLy), A., 
ii, 882. 

Triacetonealkadiamine, and Triacetone- 
diamine and its zinc double salt 
(Harrizgs and LEHMANN), A., 
i, 122. 

Triacetonedihydroxylamine, its salts 
and dinitroso-derivative ; anhydride 
and its salts ; action of alkalis on 
(HarRIEs and LEHMANN), A., 
i, 121, 122. 

oxidation of (HARRIES and JABLON- 
SKY), A., i, 294, 401. 

Triacetonehydroxylamine, hydriodide, 
oxalate, benzoyl derivative and anhy- 
dride ; reduction of (HARRIES and 
LEHMANN), A., i, 122, 128, 

Triaceto-p-phenylenediamide (KEHR- 
MANN and Betsc#), A., i, 17. 

Triacetoxyisobutane (triacetylisobuty!- 
glycerol, triacetylmethylol-2-propane- 
diol-1 : 3), 2-nitro- ; its reduction and 
oxidation, and nitroso- and hydroxyl- 
amino-derivatives (PILoTy and RUFF), 
A., i, 223. 

«88-Triacetoxy-5-phenylhexane 
(Bocoropsky and Lyuparsky), A., 
i, 308, 

Triacetylisobutylglycerol. Sce Triacet- 
oxybutane. 

Triacetylisobutyl-8-hydroxylamine. See 
Triacetoxyisobutane, hydroxylamino-. 

Triacetylgallic acid, action of Hiibl’s 

reagent on (BOETTINGER), A., i, 87. 
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Triacetylmethylol-2-propandiol-1 : 3. 
See Triacetoxyisobutane. 
Trianisylstibic acid, dichloro-(LOLOFF), 
A., i, 188. 
Trianisylstibine, and its oxide, di- 
bromide, dichloride, di-iodide, nitrate, 
and compound with mercuric chloride 
(L6LoFF), A., i, 138. 
zine, symmetrical, derivatives of 
(TROEGER and Hornung), A, 
i, 554. 

from chrysoidine and benzaldehydes 
(NoEtTING and WEGELIN), A., 
i, 155. 

from o-aminoazotoluene and benzal- 
dehydes (NoELTING and WEGELIN), 
A., i, 156. 

1:2:3-Triazole-4:5-dicarboxylic acid 

and salts (MicHAEL, LUEHN, and 

HieBeEe), A., i, 496. 

Tribenzamide (WHEELER, WALDEN, and 
MeErTcA.F), A., i, 186 

Tribenzoylbenzene, production of, from 
indanedione (voN KosTANECKI and 
Laczkowsk}), A., i, 32. 

Tribenzoylgallic acid. See Gallic acid 
tribenzoate. 


| 


SUBJECTS. 953 

| a ee See Heptylic alco- 
hols. , 

| Triethylsulphine chloride, electrical 


| 


Tribenzoylmethane (FREER and LAcH- | 
| 1:2’: 6’-Trihydroxyhydrocoumarone 


MANN), A., i, 121. 
Tribenzylidenediphenylhydrazine 
(CaussE), A., i, 573. 
Tribenzylidenemethylhydrazine 
(Harries and Haea), A., i, 232. 
Tricarballylic acid, action of acetic 
anhydride, butyric anhydride, and 
benzoic anhydride on (Farias, A 
Ap al 
sodium salt, action of acetic anhy- 
dride with benzaldehyde, valeralde- 
hyde or heptaldehyde on (Fitri), 
A., i, 11. 
cyano-, ethylic salt (RUHEMANN and 
CuUNNINGTON), T., 1011. 
Tricetylamine, action of bromine on 


(Norris and KimBerty), A., 
i, 170. 

Tri-m- and p-cresolmethyl-o-phosphon- 
ium iodides (MICHAELIS and 
Karun), A., i, 418. 

Triethoxypropane, and its bromo- 


derivative (FiscHER and GIEBE), A., 
i, 168. 
Triethylallylammonium 
(TargEz), A., i, 471. 
Triethylamine, miscibility of water and 
(RoTrHMunD), A., ii, 504. 
Triethylammonium chloride, expansion 
during the dissolution of, in water 
(ScuirF and Monsaconr), A., ii, 110. 
Triethyldibromopropylammonium brom- 
ide and tribromide (TaFEL), A., 
i, 471. 


perbromide 


conductivity of (CARRARA and 
Rosst), A., ii, 278. 

mercurichlorides, mercuribromide and 
mercuricyanides (STROMHOLM), A., 
i, 624 

Trifolium pratense, presence of tyrosine 
in (ORLOFF), A., il, 304. 

Trigonelline, from oxidation of nicotine 

isohydroxide (PicrrT and GENE- 
QUAND), A., i, 50. 

occurrence in, and separation from 
Strophanthus Kombé seeds (THoMs), 
A., 1, 328. 

2:3: 4-Trihydroxybenzaldehyde 
(GATTERMANN and BERCHELMANN), 
A., i, 581. 

3:4: Ac rape cemeniaeas acid. See 
Gallic acid. 

Trihydroxyisobutane (isobutylglycerol), 

nitro- (HENRY), A.,.i, 5. 
action of acetic anhydride on (PILOTY 
and Rurr), A., i, 223. 

Trihydroxydiphenylic ether, benzoyl 
derivative (BLUMENFELD and FRIED- 
LANDER), A., i, 145. 


(Hxssz), A., i, 361. 

2:4: 4’-Trihydroxy-2’-methylquinoline 
(KNOEVENAGEL and FRrEs), A., i, 448. 

2:4 ee ee 
3-carboxylic acid, ethylic salt (Knor- 
VENAGEL and Friss), A., i, 448. 

a83-Trihydroxy-5-phenylhexane and its 
triacetate (Bocoropsky and LyuBAR- 
sky), A., i, 303. 

2:3: 4-Trihydroxyphenyl-3-hydroxy-A- 
naphthyl ketone (NOELTING and 
MEYER), A., i, 143 

as-Trimesic acid (GUERBET), A., i, 424. 

Trimethylacetic acid. See Valeric 
acids. 

Trimethylamine, presence of, in a lichen 

(Sticta fuliginosa) (ZopF), A., i, 89. 
heat of combination of, with formic 
and acetic acids (ANDRE), A.,ii, 501. 
action of the silent electric discharge 
on, in the presence of nitrogen 
(BERTHELOT), A., i, 552. 
action of iodine monochloride and 


trichloride on (Norris and 
SMALLEY), A., i, 170. 
and its hydrobromide, action of 


bromine on (Norris and Krm- 
BERLY), A., i, 170. 
oxidation of, by soil 
(Dremoussy), A., ii, 348. 
oxide, from the action of methylic 
iodide on hydroxylamine (HANTzscH 
and HInLanp), A., i, 623. 


ferments 
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Trimethylamine, double salts containing 
selenium (Norris), A., i, 510. 

1:3: 8-Trimethyl-5-aminocyc/ohexane, 
hydrochlorice, oxalate, and carbamide 
(Kerp and Mtuuer), A., i, 265. 

Trimethyl-y-aminophenylium chloride 
hydrochloride (PINNow and Kocsg), 
A., i, 182. 

Trimethylammonium chloride, chloro- 
bromide, and bromiodide (NoRRIs and 
SMALLEY), A., i, 170. 

Trimethylazonium iodide, chloride, and 
hydroxide (HARRIES and HaGa), A., 
i, 231. 

1:3: 5-Trimethylbenzene. See Mesityl- 
ene. 

2:4: 6-Trimethylbenzodimethylacetal 
(FiscHER and GIEBE), A., i, 312. 

Trimethylearbinol. See  ¢ert-Butylic 
alcohol. 

2:6:6-Trimethyldihydrohexone, from 
distillation of 2-methyl-6-heptanone- 
2-01; alsoits oxidation, and the action of 
solution of bromine in methylic 
bromide on it (VERLEY), A., i, 558. 

3 : 5 : 5-Trimethyldihydroiscoxazole 
(HaRRIEs and JABLONSKI), A, i, 401. 

2:4 : 6-Trimethyl-A’-dihydropyridine- 
dicarboxylic acid (dihydrocollidine- 
dicarboxylic acid), ethylic salt, action 
of alkalis on (CoHNHEIM), A., 
i, 449. 

2:5 : 5-Trimethyl-4:6-diketotetrahydro- 
pyridine, from action of ammonia on 
methylic y-acetyldimethylacetoacetate, 
and its monophenylhydrazone (ConRAD 
and Gast), A., i, 513. 

1:7: 9-Trimethyl-6 : 8-dioxypurine(Fis- 
CHER and Aca), A., i, 47. 

Trimethylene, effect of electric discharge 
on, alone and in presence of nitrogen 
(BERTHELOT), A., i, 394. 

Trimethylenedicarboxylic acid. See 
cyclo-Propanedicarboxylic acid. 

Trimethylenedipiperidine, hydrate of 
(ANDRE), A., i, 685. 

Trimethylenedisaccharin (WEBER and 
ToLuEns), A., i, 61. 

Trimethyleneglycol, bromonitro- 

(Henry), A., i, 5. 
mono- and diethylic ethers (NovEs), 
A., i, 59. 

Trimethylenic iodvhydrin, preparation 
of, and action of silver nitrite on 
(Henry), A., i, 4, 5. 

Trimethylenoldipiperidine (ANDRE), A., 
i, 685. 

Trimethylethylene. See under Pentenes. 

aaa,-Trimethylglutaric acid (hexane- 


dicarboxylic acid), formation of the 
anhydride of 
i, 630. ; 


(AuwERs), A., 


aff-Trimethylglutaric acid, from oxi- 
dation of _dihydrocamphoketone 
(CrossLEy and PERKIN), T., 30; P., 
1897, 218. 

1:3 : $-Trimethylcyclohexan-5-one-1- 
sulphonic acid, sodium and barium 


salts (Kerp and Mier), A., 
i, 265. 
Trimethylcyclohexenecarboxylic acid. 


See iso-Geranic acid. 

Trimethylhydroxylammonium salts 
(HANTzscH and Hinuanp), A., i, 623. 

2’: 3’: 3’-Trimethylindolenine, and salts 
(PLANCHER), A., i, 536. 

1’: 3’: 3’-Trimethyl-2’-indolinone (Brun- 
NER), A., i, 91. 

cis- and trans-Trimethylmentaylammon- 
ium iodide, tri-iodide, and hydroxide 
(WALLACH and WERNER), A., i, 485. 

Trimethylmethylaziminophenylium 
mercurichloride (PINNow end Kocg), 
A., i, 134. 

1:2:4-Trimethylphenethylol-5, and 
1:3:5-Trimethylphenethyl-2,and their 
salts (KLAGES and ALLENDORFF), A., 
i, 434. 

1’: 1’: 2’-Trimethylphenomorpholonium 
chloride (STOERMER and FRANKE), 
A., i, 451. 

Trimethylphloroglucinol, and its tri- 
acetate, ethylic carbonate, and 
methylic ether (WEIDEL and WENZEL), 
A., i, 580. 

2:6: 6-Trimethylpiperidine, 4-bromo-, 
and its picrate and hydrobromide 
(Harkins), A., i, 382. 

Trimethyl lidineammonium 
sistiogek oride and _ aurochloride 
(FENNER and TAFEL), A., i, 446. 

1:8: 2’-Trimethylquinoline-4’-carb- 
oxylic acid (Simon), A., i, 152. 

Trimethylsulphine mercurichlorides 
(StR6MHOLM), A., i, 624. 

Trimeth seen ae ens | action 
of hydrogen sulphide and of carbon 
bisulphide on (DELEPINE), A., 
i, 120. 

1:2:4-Trimethyl-5-vinylbenzene and 
1:3: 5-Trimethyl-2-vinylbenzene and 
their polymerides (KLAGES and ALLEN- 
DORFF), A., i, 434, 435. 

Trioxymethylene, new formation of 

(GRassI-CRISTALD!), A., i, 294. 
action of silent electric discharge on, 
in presence of nitrogen (BER- 
THELOT), A., i, 554. 
p-Triphenetylstibine and its dichloride, 
dibromide, di-iodide, nitrate and mer- 
curichloride (Létorr), A., i, 138. 

Tele bees! &-sevegeanien, chlor- 
ide (MivHAELIS and KArung), A., 
i, 418. 


| 
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Triphenolmethyl-0-phosphonium iodide | Tropine, constitution of (WILLSTATTER), 
and its ¢ri-p-chloro- derivative (MicH- | 


AELIs and KAEHNE), A., i, 418. 


Triphenylacrylic acid, etherification of 


(SupBoRovGH and Luioyp), T., 92; 
P., 1897, 241. 


Triphenylbromethylene (GARDEUR), A., | 


i, 436 
Triphenylcarbinoltricarboxylic acid and 


its ethylic salt, amide, and lactone | 


(Limpricut), A., i, 323. 
Triphenyl-m-carboxytetrazolium 
chloride and iodide (WEDEKIND and 
Stauwe), A., i, 574. 
aaB-Triphenylethane, attempts to pre- 
pare (RAWITZER), A., i, 565. 
aa8-Triphenylethanediol (ériphenylethyl- 
enic glycol), and its diacetyl derivative 
(GARpDEvR), A., i, 436. 
aa8-Triphenylethanone (benzyldiphenyl- 
methane), a-chloro-derivative, and 
phenylhydrazone of (GARDEUR), A., 
1, 436. 
aaB-Triphenylethylene, its a-bromo- and 
a-chloro-derivatives, glycol and oxide 
(GARDEUR), A., i, 437. 


Triphenylmethane, 2 : 5-dichloro-, 2:5- | 


dichlorodi-p-amino-, and its salts 
and diacetyl derivative (GNEHM and 
Scute), A., i, 312. 

from benzhydrol ether (NEF), A., 
i, 10f. 

1 :2:3-Triphenyltetrahydropyrazine 
and its 
EscHENBACBH), A., i, 671. 


Triphenyltetrahydro-y-pyrone (GoLp- 
SCHMIEDT and KNOPFER), A., 
i, 31. 


Tripropylammonium dibromide (Norris 
and KIMBERLY), A., i, 170. 

Tripuhyite from Brazi! (HussaAk and 
Prior), A., ii, 123. 

a- and 8-Trithiocyanodiaquodiammine- 
chromium (WERNER and RIcHT«R), 
A., i, 58. 

Triticum. See Agricultural Chemistry. 

Troilite from the Beaconsfield meteorite 

(CoHEN), A., ii, 171. 

from the Nocoleche meteorite (Coox- 
sky), A., ii, 172. 

electrical conductivity of (CouEn), 
A,, ii, 526. 

Tropeolum majus, presence of glutamine 
in seedlings of (ScuuuzE), A., 
ii, 303. 

Tropan (hydrotropidine), constitution of 
(WILLSTATTER), A., i, 161. 

Tropantrione, oximes and phenylhydr- 
azones of (WILLSTATTER), A., i, 160, 
162. 

Tropidine, constitution of, and its de- 
rivatives (WILLSTATTER), A., i, 161. 


ydrochloride (GABRIEL and | 


| 


A., i, 159, 541. 
derivatives of (VAN Son), A., i, 282. 
¥-Tropine, constitution of (WILLSTAT- 
TER), A., i, 160. 

Tropinebetaine, ps gag oa. Tro- 
pine-ethylene and Tropineneurine 
(vAN Son), A., i, 282. 

Tropinepinacone and its salts (WILLS- 
TATTER), A., i, 603. 

Tropinie acid, constitution of (WILLs- 
TATTER), A.,i, 161. 

Tropinone, its oximes and ¢éribrom- 
acetoxy-derivative (WILLSTATTER), 
A., i, 159, 161. 

Tropinonedioxalic acid, ethylic salt 
(WILLSTATTER), A., i, 163. 

Tropinoneoxalic acid, ethylic salt and 
oxime of (WILLSTATTER), A., i, 163. 

Tropylamine and y-Tropylamine, and 
their salts (WiLLsTATTER and Mi-- 
LER), A., i, 493. 

Tropylphenylthiocarbamide, and y-Tro- 
pylphenylthiocarbamide (WILL- 
STATTER and MULLER), A., i, 493. 

Truxone, preparation of (LIEBERMANN), 
A.y.i, 

Trypsia, action of, on protamines (Kos- 

SEL and MaTHEws), A., i, 612. 
fermentation of casein, products of 
(RéuMANN), A., i, 56. 

Tubifex, action of distilled water on 
(RinGER), A., ii, 176. 

Tumours of kidney, origin of certain 
(GatT!), A., ii, 244. 

Tungsten, atomic weight of (HARDIN), 

A., ii, 336. 
carbide (MorssaN), A., ii, 161; 
(WiLurAMs), A., li, 594, 
Fluoroxytungstic acid, luteocobaltic 
salt (Mrontatr and Kosst), A., 
ii, 223. 
iodide (DeFacqz), A., ii, 521. 
oxide, action of sulphur monochloride 
on (SMITH), A., li, 572. 
oxides (Dss!), A., ii, 230. 
oxynitrides (Dxst), A., ii, 231. 
Tungstic acid, separation of, from 
molybdenum trioxide (Dgst), A., 
ii, 231. 
separation of silicic acid from (DF 
BENNEVILLE), A., ii, 49 
perTungstic acid, salts of (MELIKOFY 
and PIssarJEWsKY), A., ii, 337. 

Tungsten, separation of antimony from 
(HALLOPEAD),?A., ii, 540. 

Turquoise from New South Wales 
(CurRAN), A., ii, 79. 

Tyrosine, presence of, in Trifolium 

pratense (ORLOFF), A., ii, 304. 
preparation of (ERLENMEYER and 
HatskEy), A., i, 197. 
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Tyrosine, obtained by decomposition of 
proteids from conifer’ seeds 
(ScHuuzeE), A., ii, 179. 

isolation of, from decomposition pro- 
ducts of gelatin and albumin 
(OruoFF), A., i, 295. 

action of benzaldehyde on (ERLEN- 
MEYER), A., i, 176. 


U. 


Ulimannite, action of sulphur mono- 
chloride on (Smirn), A., ii, 571. 

Ulothrix flaccida, fixation of nitrogen by 
(Bour.LHac), A., ii, 39. 

Umbelliferone, sodium salt, fluorescence 
of (Kunz-Kravsg), A., i, 479. 

Umbilicaric acid in certain lichens 
(Zorr), A., i, 489. 
Uncaria Gambier extract, characteristic 
reactions of (DIETERICH), A., i, 269. 
Uracilearboxylic acid, ethylic salt, 
monacetyl derivatives of, and disodium 
salt (MULLER), A., i, 276. 

Uranium. 
Fluoroxyuranic acid, luteocobaltic 


salt (MionaTr and Rossr), A., 
ii, 223. 
Peruranic acid, compound with 


ammonium peroxide (MELIKOFF 
and PissaARJEWSKY), A., ii, 219. 
salts of (MELIKoFF and PIssar- 
JEWSKY), A., ii, 165. 
sulphate aud nitrate, vapour pressures 
of saturated solutions of (LEsca@uR), 
A., ii, 109. 
Urany] salts, increased rotations pro- 
uced by alkaline solutions of 
(WALDEN), A., ii, 149. 
nitrate, boiling points of ethereal 
solutions of (LEsPIEAU), A., 
ii, 283. 
Uranium, estimation and separation 
of :— 
effect of, on copper 
(BREARLEY) A., ii, 258. 
estimation of (BREARLEY and JERVIS), 
A., ii, 644; (BornrrAcsr), A., 
ii, 649. 
estimation of, electrolytically (SmiTH 
and WALLACE), A., ii, 488. 
separation of iron from (WALKER), 
A., ii, 540, 
separation of zirconium 
(WALKER), A., ii, 540. 
Urea, the antecedents “of (HAtszy), 
A., ii, 529. 
ammonia as a precursor of, in the 
organism (SALASKIN), A., ii, 616. 
origin of, in the liver (Lorw1), A., 
ii, 617. 


estimation 


from 


SUBJECTS. 


Urea, formation of, in the liver from 
amido-acids (SALASKIN), A., ii, 441. 
influence of muscular work on the 
excretion of (GARRATT), A., ii, 480. 
estimation of, by formaldehyde (GoLD- 
SCHMIDT), A., ii, 360. 
estimation of, in urine (BARDACH), 
A., ii, 268. 
See also Carbamide. 
Urethane, nitro-, constitution and re- 
fraction of (BRUHL), A., ii, 417. 
Urethanes, C,H,NO;, and C,H yNO,, 
from the action of methylic and ethylic 
alcohols respectively on pyromucazide 
(FREUNDLER), A., 1, 564 
Uric acid, presence of, in the saliva 
(BoucHERon), A., ii, 38. 
effect of diet on the formation of 
(Wess), A., ii, 618. 
impurities in crystals of, from urine 
ScHREIBER), A., ii, 620. 
action of formaldehyde on (WEBER, 
Potr and ToLiEns), A., i, 66; 
(WEBER and ToLLENs), A., i, 300. 
methylamine, benzylamine, nicotine 
pene egg piperazine, 
piperidine, ethylamine and pro- 
ylamine salts, solubility of in 
water (GoLDSCHMIDT), A., i, 464. 


Hopkins’ method of estimating 
(Foun), A., ii, 465. 
estimation of, in urine (FOLIN ; 


BARTLEY), A., ii, 196 ; (BARDACH), 
A., ii, 268 

estimation of, in urine, volumetrically 
(TUNNICLIFFE and RosENHEIM), 
A., ii, 196. 

Uric acids, methylated, formation of 
xanthine derivatives from (FiscHEr 
and Acu), A., i, 700. 

Urine, composition of normal (Ps TT), 

A., ii, 38. 
reaction of (DE JAGER), A., ii, 316. 
influence of administering acids on, 
(WINTERBERG), A., ii, 530. 
presence of allantoin in, after thymus 
feeding (CasH), A., ii, 615. 
human, amounts of alloxuric bases in, 


(KricerR and Satomon), A., 
i, 699. 
diabetic, alloxuric substances in 


(JacosBy), A., ii, 345. 

excretion of ingested ammonia in the 
(Rumprand KiEIn®), A., ii, 175. 

elimination of injected dextrose by the 
(ButrE), A., 0, 35. 

excretion of gelatin by the (DasTrE 
and FiorEsco), A., ii, 35. 

crystalline globulin from (HupreErr), 
A., ii, 443. 

cause of histon in (Scuumz), A., 
i, 719. 


INDEX OF SUBJECTS. 


Urine, influence of nucleins on the com- 
position of (MiILRoy and MALcoLm), 
A., ii, 479. 

presence of oxyproteic acid in, and 
increased formation of, in phos- 
ph orus ne (BonDzyxsKI and 

OTTLIEB), A., i, 501. 

absence of true peptone in, and detec- 
tion of histon in (JouuEs), A., 
i, 611. 

excretion of salicylic acid Tae a 
by the (BonDzyNsk1), A ap ale ale 

impurities in we acid crystals from 


(ScHREIBER), A., ii, 620. 

presence of uroproteic acid in 
(CiorTTa), A., i, 541. 

cause of the poisonous action of 
(Brox), A., ii, 620. 

during inanition (DAIBER), A., ii, 34. 


composition of, in leucemia and 
pseudo-leucemia (MOoRACZEWSKI), 
A., ii, 395. 

of; Echidna, composition of (NEv- 
MEISTER), A.,, ii, 241. 

of O we macropus (SCHOENLEIN), 
A., ii, 443. 

Urine, analytical methods relating to:— 

analysis 7 optically (LANDOLPH), 
A., ii, 1 

analysis of, influence of drugs on (BAR- 
DACH), A., ii, 268. 

detection of acetone in (MALLAT), 
ii, 357. 


detection of albumoses in (BANG), A., | 


ii, 657 

detection of atropine and hyoscyamine | 
in (VREVEN), A., ii, 657 

detection of biliary pigments in 
(Lérrnots), A., ii, 415. 

detection of bromine in (JoLLEs), A 
ii, 637. 


detection of chloral 
(Kuuiscu), A., ii, 357. 

detection of indican in (Lovsron), A., 
ii, 318, 


hydrate in 


detection of lead in (WxEINHART), A., | 


ii, 190. 

detection of peptone in (SALKowsE!), 
A., ii, 318. 

fallacies in tests for peptone 
(Stoxvis), A., ii, 176. 

detection of pyramidone in (JoLLEs), 
A., ii, 656. 

detection of urobilin in (Lxko), A., 
ii, 200, 8320 ; (Denicés), A., i, 344 ; 
A,, ii, 200 ; (Ltprnots), A., ii, 415. 


in 


highly coloured, detection of urobilin | 


in (Denicks), A., i, 344. 
estimation of acetone in (WILLEN), 

A., ii, 196 ; (Martz), A., ii, 358. 
estimation of acidity in (JouLIE), A 

ii, 315 ; (LEPIERRE), A., ii, 652. 
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| Urine, analytical methods = 

estimation of albumin in 
L&EFF), A., ii, 60. 

estimation of dextrose in (LANDOLPH), 
A., ii, 148 ; (Gorr), A., ii, 463. -~ 

estimation of indican in (AMANN and 
Wane), A., ii, 659. 

estimation of proteids, glucosides and 
saccharine materials in (LANDOLPH), 
A., ii, 147. 

estimation of xanthine bases in 
(FLATOW and REITZENSTEIN), A., 
ii, 359. 

estimation of uric acid in, volume- 
trically (FotIn ; BARTLEY ; TUNNI- 
CLIFFE and RosENHEIM), A., ii, 196. 

precipitation of proteids in (SCHJERN- 

ING), A., ii, 272. 

Urobilin, or gr tare of (HopxKins and 

Garrop), A., i, 389 
preparation of (SALKowsk]I), A., 

ii, 318. 

| identity of, with omicholin (Taupt- 

cHumM), A., i, 7 12, 

biuret-reaction of, in urine (STOKVIS), 
A., ii, 176. 

detection of, in urine wre - 
ii, 200, 820; (Denicks), A., i, 344, 
ii, 200’; (LéPrnots), | ii, ‘415. 

Urocanidine, Lees say and Urocaninic 

acid (SIzGrRIED), A., i, 713. 


i 


A., | Uromelanin, from the action of a 


acid on uroproteic acid (CLoETTA), A., 
i, 542. 

Uroproteic acid from dog’s urine, its 
barium salt and decomposition pro- 
ducts (CLOETTA), A., i, 541. 

| Usnaric acid, from Usnea barbata f. - 

| poga and f. hirta, and probably from 

Ramalina ceruchis (HEssE), A., 

i, 532. 

Usnarin from Usnea barbata f. dasy- 
poga and f. hirta (Hess), A., i, 582. 

| Usnea barbata (L.), U. barbata f. dasy- 

| poga, U. barbata f. hirta, U. ceratina, 

and JU. raga -"s constituents of 

| (Hessm), A., i, 532. 

Usnea barbata, Par of emulsin in 

|  (H*rissEy), A., i, 612. 

| Usnea longissima, presence of barbatic 

and usnic acids, in (Zorr), A » i, 89. 

| Usnic acid, ae a of,in certain ‘lichens, 

(Zopr), A., i, 89, 489 ; (Hzssg), A., 

i, 531, 679. 


Vv. 


Valency, doctrine of (KEKULE LEcTuURE), 
T., 118; P., 1897, 236. 


; | Valeraldehyde, 5-amino-, heat of forma- 


tion of (DELEPINE), A., ii, 559. 
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iso-Valeraldehyde, action of ethylic 
acetoacetate on (KNOEVENAGEL), A., 
i, 406. 

n-Valeric acid, reaction of, with amines 

(BiscHoFF), A., i, 73. 

3-amino-, and its aurichloride (Sat- 
KOwsk1), A., i, 404. 

diamino-. See under Ornithin. 

iso-Valeric acid, from fusion of camphoric 

acid with potash (CRossLEY and 
PERKIN), T., 16; P., 1897, 217. 

obtained from the wood of Goupia 
tomentosa (DuNSTAN and HENRY), 
T., 226; P., 1898, 44. 

reaction of, with amines (BISCHOFF), 
A., i, 73. 

action of chlorine on( MONTEMARTINi), 
A., i, 236. 

rhodinol salt of (ERDMANN), A., i, 325. 

B-naphthylic salt of (ErvHOoRN and 
Houuannpt), A., i, 578. 

iso-Valeric acid, a-bromo-, ethylic salt, 

reaction of, with amines(BISCHOFF), 
A., i, 73, 183. 

B-chloro-, action of phenylhydrazine 

on; ethylic salt of (MoNTEMARTINI), 
., i, 236. 

Valeric acid (methylethylacetic acid), 
racemic, silver salt, existence of, in 
solution (KtsTEr), A., ii, 549. 

Valeric acid (trimethylacetic acid) from 

oxidation of pinacolin (POMERANZ), 
A., i, 233. 

ethylic salt, velocity of hydrolysis of 
(SUDBOROUGH and FEILMANN), P., 
1897, 243. 

iso-Valeroin and its oxime, also action 
of phenylhydrazine, of carbamide and 
of thiocarbamide (BAssE and 
KiincEr), A., i, 463. 

iso-Valerylethylanilide, a-bromo- (Bis- 

CHOFF), A., i, 183. 

Valonia, action of Hiibl’s reagent on 
(BoETTINGER), A., i, 199. 

Vanadium, occurrence of, in rutile 

(HASSELBERG ;] GiLEs), A., ii, 30. 
tribromide and trichloride (LocKE 
and Epwarps), A., ii, 598. 

Fluoroxyvanadic acid, luteocobaltic 
salt (MionaTr and Rossr), A., 
ii, 223. 

Vanadic acid, hydroxylamine com- 
pounds of (Hormann and Kout- 
SCHUTTER), A., ii, 381. 

Pervanadic acids, and their salts 
(ScHEUER), A., ii, 340. 

Thiovanadic acids, salts of (LocxKr), 
A., ii, 433. 

Vanadium organiccompounds— 
Vanadiocyanide an vanadiothio- 

cyanate of potassium (LOCKE and 
EpwaAkrps), A., ii, 598. 
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Vanadium, detection and estimation 

of :— 

detection of, spectroseopically (DE 
Gramont), A., ii, 636. 

estimation of chromium in presence of 
(HILLEBRAND), A., ii, 541. : 

Vanillaldehyde, presence of, in pine- 
resin and larch-resin (BAMBERGER 
and LANDSIEDL), A., i, 88. 

Vanillic acid, obtained by oxidation of 
isorhamnetin (PERKIN and PIL- 
Grim), T., 267. 

nitro- (MENKE and BeEntieEy), A., 
i, 661. 

Vanillin, action of alcoholic hydrogen 
chloride on (FiscHER and GIEBE), 
A., i, 168. 

condensation of, with piperidine 
(RosENHEIM and ScHIDROWITZ2), T., 
142; P, 1897, 234. 

condensation products of, with p- 
aminophenol and with p-anisidine 
(RocoFF), A., i, 253. 

substances obtained by action of 
dilute nitric acid on (MENKE and 
BENTLEY), A., i, 661. 

Vanillin, chloro- (PERATONER and 
OrTOLEVA), A., i, 643; (MENKE and 
BENTLEY), A., i, 661. 

Vanilloin, chloro- 
BENTLEY), A., i, 661. 

Vapour density, determination at high 
temperatures of (MEYER and Reck- 
LINGHAUSEN), A., ii, 16. 

of dry ammonium chloride (BAKER), 
T., 425; P., 1898, 100. 
Vapour pressure, dynamical method of 


(MENKE and 


determining (KAnLBAUM), A., 
ii, 556. 
freezing and boiling points; in 
ternary mixtures (MILLER), A., 
ii, 208. 


of homogeneous mixtures (DoLEzA- 
LEK), A., ii, 421. 

of reciprocally soluble liquids (Ost- 
WALD), A., ii, 208 

of asolid substance in contact with its 
saturated solution (TALMADGE), A., 


li, 62. 

of hydrated salts which remain trans- 

mt on efflorescence (TAMMANN), 
.» li, 208. 

of solutions, method of determining 
(Wane), A., ii, 15; (ORNDORFF and 
CARELL), A., ii, 208. 

of dilute aqueous solutions at 0° 
(DreTerict), A., ii, 207. 

of saturated solutions of salts (Lxs- 
C@uR), A., ii, 109. 

of a substance compressed by a gas 
apne dissolves in it (Ponsor), A., 
ii, 16, 
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Vapour pressure, of organic substances, 
and relations between them (KAHL- 
BAUM), A., ii, 556. 

of normal heptane (Youns), T., 675; 
P., 1898, 165. 

of mixtures of potassium carbonate 
and water (LescauR), A., ii, 428. 

a of chemical change. See 
Affinity, chemical. 


of crystallisation (TAMMANN), A., | 


ii, 425. 

Veratrine, and its mono-, tri- and tetra- 
iodides, methiodide, ethobromide, 
and  chloralhydro-derivatives 
(FRANKFORTER), A., i, 497. 

detection of (LAvEs), A., ii, 318. 

Veratrole, bromo- [Br:(OMe),=1:3:4] 

(MovrEv), A., i, 518. 

tribromo- (JACKSON and ToRREY), A., 
i, 469. 

4-chloro- and 4:5-dichloro- (PERA- 
TONER and ORTOLEVA), A., i, 643. 

dinitro- (MoURED), A., i, 411. 


Veratroleglyoxylic acid, amylic salt | 


(BouvEAvLr), A., i, 586. 
Veratrylbenzaldehydine, and its hydro- 
chloride (MouREv), A., i, 411. 
Veratrylene-diamine and -ethenylamid- 
ine (MourgEv), A., i, 411. 


Veratrylphenanthrazine (Mourev), A., _ 


i, 411, 
Vetch. See Agricultural Chemistry. 
Vicia faba, See Agricultural Chemistry. 


Vicilin, properties of, and presence of, | 


in pea, lentil, and horsebean (Os- 
BORNE and CAMPBELL), A., ii,625, 626. 
Vigna catjang seeds, the 
(OsBORNE and CAMPBELL), A., ii, 627. 


Vignin from Vigna catjang (OSBORNE | 


and CAMPBELL), A., ii, 627. 

Vinasse, carbonised, occurrence of 
lithium, manganese, and titanium in 
(von LippMANN), A., ii, 180. 

Vine-leaves. See Agricultural Chem- 
istry. 

Vinylacetic acid, y-cyano- (ERRERA), 
A., i, 298 

Vinylamine, action of hydrogen sul- 


phide on(GABRIxL and EscHENBACH), 


A., i, 62 
Vinyldiacetonine, mandelate (HARRIES), 
- A., i, 382. 
a-Vinylglutaric acid, from action of 


sodium hydroxide on a-ethylideneglu- | 


taric acid, and its hydrogen bromide 
compound and dibromide (FicHTER 
and Eacerrt), A., i, 631. 


Vinyliec alcohol, basic mercury derivative | 


of (NrF), A., i, 112. 
ether, as-dibromo-,and action of sodium 
ethoxide on (NEF), A., i, 113, 114. 

nitrate, triiodo- (NrF), A., i, 114. 


proteids in | 
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Vinylideneoxanilide, preparation of, 
and its bromo-derivative (PECH- 
MANN), A., i, 1385, 186, 188. 

Vinyltrimethylenic bromide, action of 
lead oxide on (Gustavson and BuLa- 
TOFF), A., i, 14. 

| Viscera, detection of nitric acid in 

(Szeypa and Woy), A., ii, 453. 
estimation of chloroform in (SEYDA), 

A., ii, 410. 
Viscosity of crystalline 
(ScHENCK), A., li, 563. 
of hydrogen (RAYLEIGH), A., ii, 284. 

Vitellin, crystallisation oof, from 
magnesia mixture (MoRACZEWSK!), 
A., i, 610. 

Vitex littoralis wood, cn So 
and dyeing properties of (PERKIN), 
T., 1019; P., 1898, 183. 

Vitexin, and its acetyl and nitro- 
derivatives ; constitution, decompo- 
sition products, and dyeing ago 

Pd 


liquids 


of (PERKIN), T., 1021; . 1898, 
184. 
Volemitol, action of the sorbose 


bacterium on (BERTRAND), A., i, 551. 
Volume change accompanying dissolu- 
tion, connection of compressibility 
with (GiLBavLT), A., ii, 112. 
increase accompanying the mixture of 
water and alcohol with ethyl 
ammonium chlorides (ScHIFF and 
Monsaccat), A,, ii, 110. 
occupied by dissolved substances, in- 
fluence of, on the velocity of reac- 
tions (CoHEN), A., ii, 370. 
of a liquid, effect of alcoholic fermen- 
tation on (KosuTAny), A., i, 3. 
of mixtures of gases (Lepvuc), A., 
ii, 326. 

Volume-ratios of reacting gases, Gay 
Lussac’s law of, deduced from the 
phase rule (WALD), A., ii, 64. 

Volume, molecular, of ethylic and 

methylic benzoyl- and toluoyl-tar- 
trates (FRANKLAND and McCragz), 
T., 324; P., 1898, 74. 

of a gas in the perfect state (LEDUC), 
A., ii, 471. 

of gases (BERTHELOT), A., ii, 502. 

of liquids (Nastnq), A., ii, 284. 

of liquids and _ solids, relations 
between the (Atvis!), A., ii, 209. 

of solids (TravusBe), A., ii, 213; 
(Fook), A., ii, 284. 

| Volume, specific, of mixtures of benzene 

and m-hexane (JACKSON and 

Youne), T., 922 ; P., 1898, 176. 

(Younc), T., 676; 


| of n-heptane 
P., 1898, 165. 

Vulpic acid, presence of, in various 

lichens (HEssxk), A., i, 582, 535, 679. 
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Walnuts. See Agricultural Chemistry. 
‘Waras,’ the constituents and dyeing 
properties of (PERKIN), T., 660; P., 
1898, 162. 
Water :— 
electrolytic dissociation 
FELDT), A., ii, 554. 
(ice), dielectric constant and conduc- 
tivity of, at low temperatures, 
(FLEMING and Dewar), A., ii, 9. 
density of, between 0° 
(Cuarrvis), A.. ii, 205. 
vapour, condensation of, in presence 
of dust-free gases (WILSON), A., 
ii, 372. 
compressibility of (GILBAULT), A., 
ii, 111. 
dissolved in alcohol, dissociation of 
(LuTHER), A., ii, 422. 
vapour, influence of, on the reaction 
of air and cuprous iodide (LEAN 
and WuHatmoucnH), T., 155; P., 
1898, 6. 
vapour, influence of, on the formation 
of ozone from air (SHENSTONE and 
Evans), T., 249; P., 1898, 40. 


of (LEx- 


excretion of, from inflamed skin 
(BARRATT), A., ii, 38. 
distilled, action of, on Twubifex 


(RincER), A., ii, 176. 
NATURAL WATER :— 
Rain water and well water for irrigation. 
See Agricultural Chemistry. 
River Water of the Amazon (KATZER), 
A., ii, 392. 
water, natural and polluted, gaseous 
products formed in, during nitrifica- 
tion (ADENEy), A., ii, 86, 
Spring and Mineral Water, argon and 
helium in (RAMSAY and TRAVERS), 
A., ii, 388. 
from Buda (InosvAyY), A., ii, 126. 
from Geneva (Rust), A., ii, 237. 
from Kansas (DAVIES and KNERR), 
A., ii, 392. 
from Louisville, 
A., ii, 33. 
from the sacred well at Mecca (GREs- 
HOFF), A., ii, 614. 
from Montecatini (Luctanr, Dutro 
and Monaco), A., ii, 237, 244. 
from New South Wales (MINGAYE 
and Carp), A., ii, 385. 
from §. Omobono, Lombardy 
(CARRARA), A., ii, 297. 
from S. Agnese springs, Bagno of 
Romagna, Italy (PurGoTTI and 
ANELLI), A., ii, 614. 
chalybeate, from Silesia (Lupwie and 
LupwiIe), A., ii, 527. 


Kansas (BAILEY), 


and 40°. 
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Sp and Mineral Water from the 
dslau springs, Vienna, argon in 
(BAMBERGER and LANDSIEDL), A., 
ii, 478. 
from the Iodine spring at Wels, 
Austria (Lupwie), A., ii, 392. 
Sea Water, from the Atlantic Ocean 
(Maxin), A., ii, 441. 
Water analysis :— 
detection of nitrites 
LOWSKI!), A., ii, 46. 
differentiation of organic matter in 
(Woopmay), A., ii, 542. 
examination of, bacteriologically 
(DunHAM), A., ii, 193. 
estimation of ammonia, nitrous acid 
and iron in (Kénie), A., ii, 318. 
estimation of carbonic anhydride in 
(SEYLER), A., ii, 261. 
estimation of lead in (BERNTROP), A., 
ii, 51. 
estimation of nitrates in (BoHLIc), 
A., ii, 689. 
estimation of nitrites in (Rozrn), A., 
ii, 542. 
estimation of — matter in, by 
chromic acid (BARNES), A., ii, 97. 
estimation of ler ag acid in 
(LEPIERRE), A., ii, 47. 
estimation of silica in, colorimetrically 
(JoutEs and NeEvRaTH), A, 
ii, 455. 
estimation of sulphuric acid and cal- 
cium salts in, simultaneously 
(Rosrn), A., ii, 452. 
preparation of ammonia free water 
(BARNEs), A., ii, 146. 
Wax, beeswax, analysis of (HENRIQUES), 
A., ii, 467. 
(m. p. 72°), obtained from Hamamelis 
o. k gather | A i, - 
5,02, separa om C0. rangi- 
Sormis (Hxssk), A., i, 533. 
Webnerite, identity of, with andorite 
(Prior and SPENcER), A., ii, 120. 
Websterite in Paris basin (Lacrorx), 
A., ii, 384. j 
Weights, molecular, simple boiling 
point method of determining (WAL- 
KER and LumsDEN), T., 502; P., 
1898, 125. 
determination of, by means of mole- 
cular volumes (Nastnr; Focx), 
A., ii, 284. 
determination of, by the vapour-pres- 
sure method (ORNDORFF and 
CaRELL), A., ii, 208. 
of solid substances (TRAUBE), A., 
ii, 213, 8369; (Foor), A., ii, 503. 
of some elements in the liquid state 
(TRAUBE), A., ii, 470. 
of gases (BERTHELOT), A., ii, 502. 


in (GAawa- 
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o-Xylene, Me: Me=1:2; m-xylene, Me: Me=1:3; p-xylene, Me: Me=1: 4. 


Weights, molecular, of metallic salts 
issolved in organic solvents 
(WERNER), A., ii, 214. 
of organic substances 
(SpryeErs), A., ii, 213. 
of proteids (BiumM and VAUBEL), A., 
i, 610. 
of starch (RODEWALD), A., ii, 62. 
Wheat. See Agricultural Chemist: 
Whiskey, chemistry of (ALLEN), A., 
i, 221. 
White paints, analysis of (THompPsoNn), 
A., ii, 141. 
Wine, presence of an alkaloid in 
(GuERIN), A., i, 607. 
production of a soluble ferment in, by 
action of Saccharomyces ellipsoideus 
(ToLomE!), A., ii, 247. 
amount of oxydase left in red and 
white, after fermentation (LABORDE), 
A., ii, 397. 
manufacture, use of grape-oxydase in, 
to destroy colour (BouFFARD and 
SEMICHON), A., ii, 347. 
Algerian, occurrence of lactic acid in 
MULLER), A., ii, 42. 
from Oran, percentage of chlorine in 
(BonsEAN), A., ii, 630. 
Wine analysis :— 
detection of ‘‘saccharin” in (Mor- 
PURGO), A., ii, 359. 
detection of cane sugar in (POPASOGLI), 
A., ii, 651. 
sweet, examination of, by polarimeter 
(BORNTRAGER), A., ii, 356. 
estimation of glycerolin(BoETTINGER), 
A., ii, 314. 
estimation of lactic and succinic acids 
in (MuLLER), A., ii, 57. 
estimation of phosphoric acid in sweet 
(THORNER and tanh A., ii, 255. 
estimation of saccharose in (BoRN- 
TRAGER), A., ii, 264. 
estimation of sugar in (PINETTE), A., 
ii, 194, 
extract, estimation of sulphuric acid 
in (TELLE), A., ii, 451. 
lees, analysis of (‘‘ GoLDENBERG, 
Grromont & Co.”), A., ii, 465. 
Wolframite, action of sulphur mono- 
chloride on (SmirH), A., ii, 572. 
Wolfsbergite. See Chalcostibite. 
Wood, action of, on a photographic plate 
(RussELL), A., ii, 289. 
containing lignin, action of calcium 
hydrogen sulphite on (KtAson), A., 


in solution 


Wood gum. See Xylan. 

Wood oil, Japanese (JENKINS), A., i, 628. 

Wool, aqueous and hydrochloric acid 
extracts of (REYCHLER), A., i, 658. 


Wool, fixing of basic dyes by (REYCHLER), 
A., i, 658. 
Wool fat, alcohols from (DARMSTAEDTER 
and Lirscntz), A., i, 471. 
constituents of (DARMSTAEDTER and 
LirscHt1z), A., i, 245: (ScHULZE), 
A., i, 463 
Wool wax, analysis of (LEwKOwITSOB), 
A., ii, 99. 
Wort, estimation of dry matter in 
(Riper), A., ii, 463. 
Wulfenite from Broken Hill, New South 
Wales (Marsu), A., ii, 81. 
bes wep ~ oe from Wyoming (Cross), 
-» li, 125. 


x. 


Xanthen, dichloro- (PERATONER and 
ORTOLEVA), A., i, 648. 

Xanthine, and a new methyl derivative, 
isolation of, from urine (Kriczr 
and Satomon), A., i, 699. 

synthesis of (FiscHER), A., i, 48, 214 ; 
(GauTIER), A., i, 339. 

crystalline form of (HoORBACZEWSK!), 
A., i, 50. 

Xanthine, chloro- (FiscHEr), A., i, 49. 

Paraxanthine, isolation of, from urine, 
and its platinochloride (Kricrr 
and Satomon), A., i, 699. 
synthesis of (FiscHER), A., i, 97. 
salts of (POMMEREHNE), A., i, 589. 

Xanthine-bases, amounts of, in human 
urine (KricER and Satomon), A., 
i, 699. 

estimation of (SALKOwsKI), A.., ii, 269. 

Xanthone, dichloro- (PERATONER and 
OrTOLEVA), A., i, 648. 

Xanthones, fluorescence of the (MEYER), 
A., ii, 105. 

Xanthoria candelaria, X. lychnea, and 
X. parietina, constituents of (HEsszE), 
A., i, 681. 

Xylan (wood-guwm), nitro-derivative of 
(WILL and Lenzeg), A., i, 229. 

m-Xylene, boiling points of, at 710—780 
mm, (Fuous), A., ii, 556. 

2-nitroso- and 4-nitroso- (VON PECH- 
MANN and Noxp), A., i, 310. 
m-Xylenediagocyanide, anti- and syn 
pers: (HantzscH and DANnzicER), 
+» i, 78. 

1:3:4-Xylenesulphaminie acid, and its 
salts (JUNGHAHN), A., i, 480 

p-Xylenesulphonic acids, electrolytic 
dissociation of (DA MonrE and Zoso), 
A., ii, 277. 

m-Xylenesulphonic chloride, amide, 
methylamide and dimethylamide 
(ScHREINEMAKERS), A., i, 321. 
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m-Xylidine, condensation of, with py- 
ruvic acid (Stmon), A., i, 152. 

Xylidines, velocity constants ‘of re- 

action of allylic bromide with 
(MEensconvuTEIN), A., i, 187. 
hydrochlorides, melting and boiling 
points of (ULLMANN), A., i, 566. 
a-m-Xylidinobutyric acid, ethylic salt 
(BiscHorF), A., i, 74. 
m-Xylidinophenylacetic acid, ethylic 
salt (BIscHOFF), A., i, 74. 
a-m-Xylidinopropionic acid, ethylic salt 
(BiscHorF), A., i, 74. 

m-Xylilpyruvic acid (Smmon), A., i, 152. 

Xylitol, action of the sorbose bacterium 
on (BERTRAND), A., i, 550. 

Xylitone, from acetone and sodium 
ethoxide, and its oxime, and benzyl- 
idene derivative (KerPp and MUL- 
LER), A., i, 266. 

p-Xyloquinone, dibromo- (AUWERS and 
SHELDON), A., i, 647. 

Xylose, from Chagual gum (WINTER- 

STEIN), A., i, 510. 
action of hydrogen bromide on, in 
presence of ether (FENTON and 


GosTLIne), T., 557; P., 1898, 
147, 
anhydride, dinitrate (WiLL and 


LENzZE), A., i, 228. 
m-Xylylacetic acid, isonitroso-, and its 
silver salt (RYAN), A., i, 649. 
p-Xylylacetic acid, and its salts and 
amide (GUERBET), A., i, 424. 
m-Xylylacetoacetic acid, ethylic salt of 
(Ryan), A., i, 649. 
m-Xylylacetone, isonitroso-, and 
amino-, and salts (RyAN), A., i, 649. 
p-Xylyl anilinoethyl ketone (CoLLET), 
wm X ) 
1:3:4Xylylbenzamidine (WHEELER 
and WALDEN), A., i, 651. 
m- and p-Xylyl a-bromethyl ketones 
(CouuET), A., i, 479. 
Xylylene-o-anisidine, bromo-(ScHOLTz), 
A., i, 305. 
Xylylenebisaminobenzoic acid and salts 
(ScHoLTz), A., i, 383. 
eR cesta (ScHoutz), A., 
i, 471. 
Xylylenebis-o-bromaniline and o-chlor- 
aniline (ScHOLTz), A., i, 471. 
Xylylenebisdicsobutylamine 
(ScHOLTz), A., i, 806. 
Xylylenebisdiethyl-amine and -ammon- 
ium bromide, and its salts (ScHoLTz), 
A., i, 305, 306. 
a ee (ScHOLTzZ), 
ae a i 
Serer woegitay amine 
(ScHoutz), A., i, 472. 


Xylylenediisobutylammonium bromide 
and its salts (ScHoLTz), A., i, 306. 
Xylylenediisobutyldiamine and its 
benzenesulphonamide and diammon- 
ium bromide (ScHotrzz), A., i, 567, 

568. 
sy” eh as (ScHottz), A., 
i, 3 


Xylylenediphenylmethylamine 
(ScHotTz), A., i, 306. 
Xylylenedipiperidyl, and 
(ScHottz), A., i, 306. 
picrate (PARTHEIL and SCHUMACHER), 

A., i, 363. 

Xylylenedipyridonium bromide, and 
its salts (ScHoLTz), A., i, 306. 

Xylyleneditoluidine (ScHotrz), A., 
i, 305. 

Xylylenedi-triethyl- and -trimethyl-am- 
monium bromide, and its salts (Par- 
THEIL and SCHUMACHER), A., i, 363. 

Se (ScHouttz), - A., 
i, 805. 

Xylylenemonotriethylammonium brom- 
ide and its aurochloride (PARTHEIL 
and ScHUMACHER), A., i, 363. 

Xylylene-a-naphthylamine, 
(ScHouTz), A., i, 305. 

Xylylenepiperidonium bromide, and its 
salts (ScHOLTZ), A., i, 306 

Xylylenepiperidyldicsobutylamine 
(ScHotTz), A., i, 306. 

Xylylenepiperidyldiethylamine, and its 
dimethiodide (ScHoLrz), A., i, 206. 

Xylylformazylbenzene (WEDEKIND and 
Stauwe), A., i, 575. 

m-Xylylmethylimid-azolone and -azolyl- 
mercaptan (RyANn), A., i, 650. 

p-&ylyl methyl ketone, preparation of 
(GUERBET), A., i, 423. 
Xylylsuccinimides, hydrolysis of, with 
sodium hydroxide, velocity con- 
stants of (MENSCHUTKIN), A., i, 187. 
isomeric, velocity constants of hydro- 
vee of (Miotati and Lortr), A., 
i, 252. 

m-Xylylisotriazoxole, y-toluoyl, deriva- 

tive of (BoESEKEN), A., i, 697, 


its salts 


bromo- 


-% 


Yeast decoction, precipitation of pro- 
teids from (ScHJERNING), A., ii, 272. 
development of aromatic principles in 
leaves of plants by the action of 
(JACQUEMIN), A., ii, 397. 
See also Agricultural Chemistry. 
Yeast extract, preparation of (Bucu- 
NER and Rapp), A., ii, 480; (Mar- 
TIN and CHAPMAN), A., ii, 481, 
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Yeast extract, preparation, constituents, 
and mode of action of (BUCHNER), 
A., ii, 347. 


influence of tassium salts and 


filtering media on (BUCHNER and | 


Rapp), A., ii, 246. 

activity of, compared with living 
yeust-cells and influence of various 
reagents on (BUCHNER), A., ii, 396. 

cause of activity of, methods of pre- 
paration, and fermentative power 
(BucHNER and Rapp), A., ii, 127. 

activity of, probably due to micro- 
organisms (STAVENHAGEN), A., 
ii, 88. 

cause of activity of, and presence of 
protoplasm in (ABELEs), A., 
li, 621. 


presence of proteolytic enzyme in | 


(Haun), A., ii, 2 
detection and course of action of 


—o ferment in (GERET and | 


Aun), A., ii, 246. 
statement of priority (von MANAs- 
sEin), A., ii, 177. 

Yohimbehe, active constituents 
(OBERWARTH), A., i, 679. 

Yohimbenine, physiological action of 
(OBERWARTH), A., i, 679. 

Yohimbine (THoms), A., i, 455. 

m.p., hydrochloride, and physiological 
action of (OBERWARTH), A., i, 679. 

Yttria earths in monazite sand (Bov- 
DOUVARD), A., ii, 587. 

Yttrium oxide (yttria), influence of; on 
the emissive power of incandescent 
gas mantles (H1ntTz), A., ii, 587. 

Yttrium metals, separation of the, by 
means of their ethylsulphates (UR- 
BAIN), A., ii, 518. 

Yumbehoa bark and leaves, alkaloids in 
(THoms), A., i, 455. 


of 


Z. 
Zein, from maize meal (OsBoRNE), A., 
i, 391. 
Zeolites in Sardinia (LovisaTo), A., 
ii, 609. 
formation of, in rocks (MERRILL), A., 
ii, 390. 


dehydration of (FRIEDEL), A., ii, 478. 
Zeorin, presence of, in certain lichens 
(Zopr), A., i, 89 ; (Hesse), A., i, 533. 
Zino, atomic weight of (MorsE and AR- 
BUCKLE), A., ii, 334. 
molecular weight in the liquid state, 
and heat of evaporation of (TRAUBE), 
A., ii, 469. 
action of anhydrous nitric acid on 
(Vetey and Maney), A., ii, 277. 
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Zinc alloys with antimony, bismuth, 
copper, silver and tin (HERSCHKO- 
wITscH), A., ii, 583. 

ternary, with antimony and tin 
(CHaARPY), A., ii, 584. 

with copper, nickel and silver (Fow- 
LER and HartToe), A., ii, 24. 


Zine chloride, migration constants in 


aqueous solution of (KUMMELL), 
A., ii, 865. 

boiling points of ethereal solutions 
of (LESPIEAD), A., ii, 283. 

hydrolytic dissociation of (Ly), 
A., ii, 66. 

action of caustic potash on solutions 
of (Hatt), A., ii, 117. 

nitrate, vapour pressure of saturated 
solution of (LEscauR), A., ii, 109. 

cobalt nitrite (Ros—ENHEIM and Kop- 
PEL), A., ii, 431. 

phosphate, influence of temperature 
and pressure on the velocity of re- 
action of hydrogen sulphide with 
(Corson), A., ii, 505. 

sulphate, polarisation in the electro- 

lysis of (JAHN), A., ii, £97. 
heptahydrated, transition point of, 
and the E.M.F. of the Clark cell 
(JAEGER), A., ii, 202. 
vapour pressure of saturated solu- 
tions of (Lescaur), A., ii, 109. 
hydrolytic dissociation of (Ly), 
A., ii, 66. 

ammonium sulphate (TROEGER and 
Ewers), A., li, 220. 

sulphide, crystalline (STANEK), A., 
ii, 484. 

Zine organic compounds :— 

Zinc ferrocyanides (STONE and VAN 
IncENn), A., i, 347; (MILLER and 
Maruews), A., i, 348 

Zino, estimation and separation of :— 
effect of, on copper estimation 
(BREARLEY), A., ii, 258. 

estimation of (BREARLEY and JERVIS), 
A., ii, 642. 

estimation of, alkalimetrically (Lxs- 
cauR), A., ii, 457. 

estimation of, electrolytically (Wot- 
MAN), A., ii, 51. 

estimation of, volumetrically (Bat- 
LARD), A., ii, 311. 

estimation of, as phosphate (CLARK), 
A., ii, 144. 

estimation of, in foods (JANKE), A., 
ii, 257. 

separation of aluminium from (LErF- 
FLER), A., ii, 486; (HAVENS), A., 
ii, 645. 

separation of aluminium, chromium, 
and iron from (WYNKOOP), A., 
ii, 54, 
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Zinc, separation of :— 
separation of cadmium from (WALLER), 
A., ii, 257. 
separation of cobalt from (WALLER), 
A., ii, 257. 
separation from cobalt, chromium, 
iron, manganese, and nickel (PARR), 
A., ii, 52. 
separation of iron from (BREARLEY), 
A., ii, 143. 
Zinc dust, valuation of (WAHL), A., 
ii, 190. 
Zircon from California (TURNER), A., 


ii, 611. 

from North Carolina (Pratt), A., 
ii, 342. 

occurrence and composition of 


(TrucHot), A., ii, 438. 
Zirconium, atomic weight of (VEN- 
ABLE), A., ii, 595. 
Zirconium salts, 
reagents on 
ii, 295. 
hydroxide, action of oxalic acid on 
(VENABLE and BASKERVILLE), A., 
li, 289. 
niobate (Hotmauist), A., ii, 388." 


action of certain 
(HaBER), A, 
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Zirconium dioxide (zirconia), influence 
of, on the emissive power of in- 
candescent gas-manties (HINTZ), 
A., ii, 587. 

oxyhaloids (VENABLE and BASKER- 
VILLE), A., ii, 596. 

Zirconium, detection and separation 

of :— 

detection of, spectroscopically (DE 
Gramont), A., ii, 636. 

separation of uranium from(WALKER), 
A., ii, 540. 

Zymase, from yeast, nature of (Bucu- 

NER and Rapp), A., ii, 127, 347. 
activity of, compared with living 
yeast, and the influence of various 
reagents on (BUCHNER), A., ii, 396. 
diffusibility and fermentative power of 
(BucHNER and Rapp), A., ii, 246. 
disputed existence of (NEUMEISTER), 
ymogen in plants, conversion of, into 
diattase by certain light-rays (GREEN), 
‘ A., ii, 399. : a ae 
ymohydrolysis, the reversibility of, an 
the sprees point between 
maltose and dextrose under the action 


dioxide (zirconia) (VENABLE and of maltase (HILL), T., 634; P., 
BELDEN), A., ii, 597 : 1898, 156. 
ERRATA. 
Vor. LXIV. (Asstr., 1893). 
Part II. 
Page Line 
444 11 for “‘ +58°1” read ** —§8°1,” 
445 4 ” **O,Hg taf read **C3H,0.” 7 
Vou. LXVIIT. (Anstr., 1895), 
Part I. 
381 22* for ‘‘fenchone” read ‘ fenchene.” 
525 17* ,, ‘‘C,H,"N:CH*CO°C,H,” read ‘* C;H,"N:CH*CO*NH°‘C,H,.” 
Vou, LXX. (Asstr., 1896). 
Part I, 
464 13 for ‘*two methylene hydrogen atoms by,” read ‘‘ ketonic oxygen 
atom by two.” 
Part II. 
INDEX. 
728 16 Col. ii, for ‘‘ carbides” read *‘ borides.” 


* From bottom. 


INDEX OF SUBJECTS. 965 


Vou. LXXIV. (Asstr., 1898). 


Part I. 
26 1* for “NH<oMeicroN NPA” read 
“ CMe:C(CN ” 
NH<oye: CON) >-CHPh 
45 5and6 ,, ‘‘ au-dimeths ylozalidine” nia * au-dimethyloxazolidine.” 


243 Oe as «athe ylallylhydantoin” read ‘‘ ethylallylthiohydantoin.” 
** ethylphenylhydantoin ’ read ‘‘ ethylphenylthiohydantoin.”’ 


9> 99 ” 
247 Rie bromacetophone ’ ” rea ‘*bromacetophenone.” 
253 2* ,, ‘*COPh*CO°CH,’,” &c., read *‘ COPh*CH,",” &c. 
362 5* ,, “C,HBr(NO 2)» Ba” read * C,HBr (NO,),0.Ba. 4 
423 23* ,, “ methyloctylsulphonic’ > read ‘‘ methyloctylbenzenesulphonic.” 
<i ‘4 COOMe”’ 
444 2 9° ** CoH, Cc NPh'N 
—— 
read * CgHy, ON Ph«N 
476 x 
5*},, ‘*OMe°C,H,’,” &., read OMe°C,H,Me’,” & 
3* 
490 9* delete ** (this vol., i, 289). 
512 21* for “‘ethylic” read ‘‘ mcthylic 
530 18 ,, ‘*TscHEwsky” read ‘‘ IscHEWSKY.” 
582 11 ,, ‘“‘Harries, C.,” read Harries, C., and F. Kaiser.’’ 
628 8 ,, 628” read “654.” 
Part II 

75 11 Sor * ‘* Weissbach”’ read ‘‘ Weisbach.” 

91 15 ,, ‘*some barium sulphate” read “‘the barium sulphate.” 
124 19* ‘ ** Analysis ” insert ‘‘ by J. C. H. Mingaye.” 
29910&12 ,, ‘‘dogfish” read ‘‘ seal.” 

382 2* delete ** ZrSO,.” 

392 18 for “EUGEN. Lupwic” read ‘‘ Ernst Lupwie.” 
397 ee Shieweck ” read ‘‘ Schieweck.” 

437 19 »» ‘*Kubeite” read ‘‘ Rubrite.” 

= 19* delete ‘‘Thorite.” 

mA 17* for ‘‘at Cleveland” read ‘‘ in Cleveland Co.” 

ue 3* ,, “Columbia” read ‘‘ Colombia.” 

438 7 »> °'29°23” read ‘‘ 29°28.” 

a 14* ,, ‘zircon with ” read ‘‘zircons containing.” 

650 24* ,, ‘* Meltzer” read ‘‘ Melzer.” 
INDEX. 
Page Col. 

704 i, for ‘‘ Niemantowski” read ‘‘ Niementowski.” 

756 ii, delete ‘‘ Imperatorine”’ from List of Alkaloids. 

858 ii, Line 2, for *‘ oroselone” read ‘‘ oreoselone.” 


* From bottom, 
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‘IMPORTANT NOTICES. 


NOTICES TO AUTHORS OF PAPERS. 
All coramunications for the Journal of the Society should be 
addressed to ‘‘The Secretaries” at Burlington House. 
The attention of authors is directed to the following resolution of 
the Council. 
“ No communication shall he included in the list of titles of papers to 


_ be brought before a Meeting of the Society, unless the paper and an | 
| abstract of it are in the hands of the Secretaries at least three 


days before the date of the Meeting ; and no announcement of titles 
can be made in the Proceedings until the papers have been received 
by the Secretaries.” 

In all cases, an abstract of each paper should be supplied 
for insertion in the Proceedings. 

Authors are requested to write on their papers the address to 
which they wish proofs to be sent, also to send their corrected 
proofs without delay to the Editor, Kennington Green, 8.E., and 
not to the Printers. If authors require more than the 50 copies allowed 
by the Society, they should inform the Editor at the time they send in 
their corrected proofs, when the extra copies will be supplied at cost 
price. 


All papers communicated to the Society, with their illustrative 


_ drawings, become the property of the Society, unless stipulation 
| be made to the contrary. In the case of papers which are not accepted 


for publication in the Transactions, the Council have decided that in 
order to meet any claim for priority such papers shall be deposited in 
the Society’s Archives. Authors are therefore advised to retain copies 
of their papers. 

It has been resolved by the Council that communications made to 


_ the Society which have already appeared in any Foreign Journal 


shall not be published in the Society’s Transactions, unless this course 
is specially recommended by the Publication Committee, and this 
recommendation approved by the Council. 
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As the Illustrations for the Journal (including curves) are, as far as | 


| possible, executed in photographie “ process” work, the drawings, é&c., 


accompanying the papers should be carefully done on a large scale on 
smooth white Bristol board in Indian ink, so as to admit of the blocks 
being prepared directly from the drawings. 

Where it is necessary to employ Plates, these have to be of certain 
dimensions. It is desirable, therefore, that Authors who wish to 
illustrate their experimental results by curves, such as cannot be 
reproduced by “process,” should arrange them so that they may be 


| lithographed without reduction. 


Information as to Illustrations and the dimensions of Plates can 


| be obtained on application to the Editor. 


Abstractors are requested to send their MSS. and corrected proofs 


_ to the Sub-editor, 39, Frognal, Hampstead, N.W.; and communicate 


change of address to the Printers, as well as to the Editors. 


